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LETTER OF TRANSMITTAL. 

l'J ISSOURI G &OLOOICAL 1'URVKY,} 
,fKFFERSON CITY, Dee. ill, 1894. 

To the President, Governor Willia in J . S tone, and the ,lfeinbers of 
Boat·d of .Managers, Bureau of Geology and Mines: 
GENTLEMEN-In accordance with the provisions of the 

law under which the Geological Survey of Missouri was organ
ized, I have the honor to submit to you a report of the work 
done under my direction during the past year. In connection 
with this statement I have also given a concise summary of the 
status of all operations carried on since the establishment of 
the survey, the work now in progress and the investigations 
yet necessary in order to finish a complete geological survey of 
the State. It is essentially the biennial report of the bureau. 
Accompanying this are several memoirs by different members 
of the geological corps. 

Yonr obedient servant, 
CHARLES ROLLIN KEYES, 

State Geologist. 
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INTRODUCTORY. 

Among tbe states of the great Mississippi valley, Missouri 
ra.nks first in the value of mineral products. The reason of 
her high position lies not altogether in tbe fact that the respec
tive ranks of the several sttites are according to the real worth 
of the mineral resources containeu, but rather in the fact that 
Missouri first offered encouragement to the development of 
her natural wealth. With early foresight she began a system
atic investigation of what Nature bad endowed her with. 
Although short-lived, the result of the inquiry did more, per
haps, than any other one factor to set before the world a,ll her 
latent riches. The great material development which the State 
has undergone dates from this time. Tbe people of the Mis· 
sourian commonwealth can never appreciate too highly the 
fruit of this first attempt to carry on a systematic survey of 
the State's domain. How fully, incomplete as the work was, it 
furthered the material betterment of the State, every citizen 
knows. The answers given then by the state geologist to the 
question, How will the geological survey aid us V are as true 
today as they were forty years ago: 

"If properly conducted, It cannot fall to develop the mineral resources of 
our State, and place our mining Interests on a more permanent t>asls, by Inviting 
capital, and by securlllg systematic and profltal>le operations. 

"It wlll locrease our mecilanlcal and manufacturing Interests, by pointing 
out the raw materials and the facilities for converting them Into articles for 
domestic and lorelgn tratle. 

'• Agriculture will be advanced by Investigating the structure and t11e chem
ical properties of the sons, as the results will enable us to determine the modes 
of culture necessary to sustain and even Increase tile proclnctlve energies. 

"Commerce will also receive a new Impulse, from the Increased products 
of tile farm. the mine and the work-shop 

"Should the survey be made with minuteness to point out the soils of eac11 
township, the facilities for settling and the great prosperity or ou.r agrlcultnral 
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communities, tile report~ would attract thousands of those who are yearly seek
Ing home, In this great valley. The Increase of our yeoman population and tax
payers thus secured, would soon be felt In the tlnanclal and political resources of 
the State. 

•·Tho clevelopment of the mineral ancl agrtculturnl resources will so en· 
hance the value of Janel In the State as to make an aggregate Increase of a vas t 
amonnt." 

The same sentiment is echoed in a recent editorial, which 
appeared in one of the leading and most progressive of news
papers; while it is further added : 

"Our artesian waters wlll be thoroughly unclerstoocl, so that anyone 111 the 
province by simple calculations may determine within a few feet how far he wlll 
have to bore to obtain good water. and bow mnch of a flow he will secure. 

"The water-powers of every stream wlll be detlultely known, ancl the con
version of this energy Into e lectricity wlll eventually give us light ancl heat for 
the whole, region. 

"Xew coal ftelcls cannot fail to tlevelop, and the limits o f the p resent ones 
wlll be clet1n1t.,1y mnclc out, so tbat the great sums of money now annually ex -
pended uselessly In vain searches for tills mineral ln portions of the State where 
It cannot possibly occur, may be saved and turn ea Into more productive channels. 

"Our building stones will be thoroughly tested nncl carefully located, for 
without the slightest doubt, Missouri has as good bulldlng stones as can be found 
In tilts country. 

'"£he clay lnclustry will receive a great Impetus. Instead of Importing 
large quantities of !>rick and other clay proclucts, we would be exporting greater 
quantities to all the neighboring districts. The aluminum clays would also re 
ceive careful attention. 

••\\'ho can estimate the Increased value or the land In tl1e state when nil the 
natural wealth has l>een poin ted out. Jf we can judge at all fro m our oclgllbor
tn i,: states there ts llttle cloubt that a syste matic Investigation, such as Is sug
gested, would greatly Increase the value of the iands over large tracts, amounting 
to many times the expenditure.'' 

OBJECT OF THE GEOLOGICAL SURVEY. 

To Missourians, it is entirely unnecessary to go into details 
re{!ardiog the benefits to be derived from au economic geologi
cal survey. It is enough to know the f>1,vor everywhere with 
which the work has been received, a,nd that the neigb.boring 
states are following the example set and are establishing simi
lar institutions. But there are several points which cannot be 
too frequently emphasized. 

It is one of tb.e mos t universal practices for a keen busi
ness man or a prosperous merchant, ,vhen he wishes to know 
exactly how bis affairs stand, to take an inventory of his pos
sessions. A state, in establishing a geological survey, has also 
in mind an inventory of her possessions: that is . of her uatu -
ral products, all of those mineral substances which may be 
made to serve useful purposes. But a geological survey is 
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much more than a simple inventory-a mere taking account of 
. stock. It not only lists the various minerals, but locates them 
accurately, investigates their qualities, extent and acoessibility, 
notes their particular uses and value, and suggests improve
ments in the methods of obtaining and treating them for com
mercial purposes. In order that the information ma.y be 
readily and accurately interpreted, the determinations and facts 
are recorded and explained on suitable maps or in the descrip· 
tive notes which accompany them. 

But the direct purpose and scope of the work is often 
misunderstooil, for in the establishment of the Geological 
Survey it was manifestly not the intent of legislators, as many 
persons suppo.se, to replace, by State work, individual testing 
and investigating, but rather to encourage and supplement 
personal efforts, and thereby greatly lessen the chances of 
failure. 

Through the work of a completed geological survey there 
may be mentioned, among the general objects to be attained 
for the State : 

l. The provision of a suitable foundation for detailed and 
intelligent search for mineral wealth. One of the chief bene
fits resulting from this work is the limitation of different min
eral-bearing ar€as in which prospecting may be profitably 
undertaken. The necessity of this course has appeared all the 
more urgent as the work of the Survey bas progressed. It. 
may be a matter of considerable surprise to learn that carefully 
made estimates show that more money has often been wasted 
in many counties in a single year, through ill ad vised and poorly 
conducted efforts to discover coal and other minerals, than 
would annually support a systematic investigation of the entire 
State. Numberless abandoned diggings are met with, most of 
which mark fruitless efforts to obtain minerals in places where 
success is as utterly hopeless as could be imagined. All this 
useless expenditure of capital and labor might have been largely 
avoided, had some authoritative inforrn"ttion concerning the 
geological features of the particula,r localities been accessible. 
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2. The aa,surauce of permanency in the development of 
resources already known. Means are provided beforeh:1nd by 
wbicb, without eucountering repeated failures and incoll\' e· 
niences, ea.ell one may kuow how to turn his c.lisco veries to best 
account, how to work the deposits to the best advantage, and 
how to prt.>parP the product in the most suitable nurnner for 
market. The properties of the different substances aud the 
uses to which they may he put having been determined in a 
practical way, the farther adrnncement of the dependent in
dustries i.s greatly simplified. On the completion of the wo1 k 
on any subject, all information pos~ible is brought together, so 
that when a person engages in nny mining enterprise or busi
neAs connected with the natural resources of the region, be 
can hardly fail to find in the particular report something which 
will greatly assist him in bis efforts, and prevent a useless 
waste of time and money. 

3. The establishment of an official guaranty respecting 
the natural wealth of the State. Information given hy disin
terested persons concerning the State's possessions is al ways 
regarded as more trustworthy than when imparted by private 
individuals. Citizens at home, as well as abroad, have confi
dence iu making investments, and feel that they are not enter
ing into mern specnlati ve fields. 

4. Tb.e formation, on a scientific basis, of a standard by 
which the geological features of the region may be compared 
with those of other districts. There it; a wide demand for 
something of this kind for purposes of instruction in sch~ols 
and colleges. 'rext-books commonly usec.l consider only the 
principles of science; the reports of the Survey supplement 
this outline by giving detailed information of local application. 

5. Au advancement of agricultural interests. This is 
more fully conaidered elsewhere under the subject of soils. 

PREVIOUS WORK. 

Owen's geological reconuoissance.of the upper )1ississippi 
valley iu the later forties, under the auspices of the Federal 
government, gave to the world the first scientific account of 

G-2 
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the mineral wealth of the region. A year after the appearance 
of the report, Missouri instituted a specia,l invest.igRtion of her 
natural resources. This geological survey of the domain was 
begun under favorable conuitions, and the gran<l resnlte of the 
first years of its existence in pointing out, to the civilized nations 
of the globe the great miueral wealth of the State are known 
to all. Bnt before the work had been faitly begun, unforeseen 
circumstitnces of national import aro;ir, causing a cessation of 
operations for more th;in a decade. Reorganized in 1870, work 
was commenced anew, but owing to the calls one after another 
of the directing spirits to other fields of action, investigations 
were again gi veu up after a few years. Nearly fifteen years 
-elapsed before the geological sun' ey of the State was again 
renewed in the present organiz'ltion. Although up to the time 
of the la.st revival of offici,tl geolo~ical work in the State the 
existence of the survey had L>een fitful, it was not without in· 
valuable results; bow much wort> valuable might they have 
been had it been conducted under favorable conditions anrl 
without embarrassmeut can ouly be co njectured. Yet, owing 
to so interrapte·l n c 1reer, it is s:ife to say that not less than 
three-fourths of the iuformat,ion obtained had been practically 
lost to the public. Dear expe1ience, then, not only in this State 
but in other states as well, has taught that a temporary survey 
is money largely expended in vain; that if it cannot be carried 
to completion, the investigation should never ha,e been com
menced; that being estabPsbed Hou so well begun, it should 
be ~iberally enconrageJ to com r>lelion. that its res11lts :nay en
dure for all time to tbe advancement of the State. 

ORGANIZAT ION OF THE GEOL OGICAL SURVEY OF 
M ISSOURI. 

Six years ago the people of ::\Iissouri, through their repre-
1:entati,~es in the General Assembly, authorized the completion 
of the ·geological surn.•y of the State. It is doubtful whether 
Missouri bas. at any 0th.er period of her history, felt more the 
need of a thorough economic im·estigation of her native wealth. 
The survey contemplated was not an investigation such as was 
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vaguely conceived by man.,, but one broad in its scope and far. 
reaching· in its workings-on~ whose primary aim was to bring 
before the public the State's. natural products, to encourage 
her material development, and to invite the investment of out
side capital. Indeed, it had long been a matter of general 
regret that a commonwealth so happily supplied with bound
less natural riches should have so little official information con
cerning them, to which either her citizens or the public at large 
could turn. 

The requirements of ti.le work are clearl.v set forth in 
AX A('T 'l'O PRO\' IL>E t'OR A 1.nnu;_\{j (W <a:oLOGY A~D MINI£;, TO 00)1 -

PLBl'J~ .\ GE<>LOGTC.\L AXL> Ml>-ERALO<aCAf, SURVll:Y OF TllE S1'ATJ£ 
<W il.ll"l;;ol:ln. 

1/dt macte<l b11 the Geueml Assembly of the State of .llissoitri, as follows: 
:,;v.cnox 1. There Is hereby createcl aocl establlshecl a bureau of geology 

and mines for the stato of Missouri, which shall be under the direction and In 
charge of a hoarcl oJ' manngers, which shall consist of the governor, wllo sltall t>e 
,.,· <>.!Hcio president of the l)oarcl, ancl four citizens from the state at large, who 
shall be appotntetl by the governor, l)y ancl wtth the consent of tile senate, au(\ 
shall hold thetr tenn of otllce four years. 

SEC. 2. The hoaro of managers arc authorized, as soon as they are organ
lzecl, to appoint one state geologtst. who shall l)e a person of competent, scien 
tlflc and practical knowledge of the sciences of geology and mineralogy, and who 
ls not connected with any school or college as Instructor, who shall L>e the direc
tor of the survey; and salcl geologist may appoint such assistants and suborclt -
nutes, assistants and laborers as may be cloome(l necessttry In onler to make a 
thorougti sctentilic!, geologlcal and mineralogical survey of the state. 

B~:t·. :i. 1.t shall bo the tluty of the state geologist and lits assistants, unner 
the Instruction an(l cllrectlon of the l)oard of managers, to carry on, with as 
much expedition and rllspatch as may be consistent wltb minuteness ancl accu· 
racy, a thorough geological and mineralogical survey of the state already beguo, 
wtth a view to determine the orelcr, succession, arrangement, relative position, 
dip or tncltnatton anu comparative magnitude of tile several strata or geological 
formations within the state, and to cltscover and examine all beds or depostts of 
mineral contents and fossils, and to cletermlne the various positions, formatton 
and arrangement of the many tllf!'erent ores, clays, rocks, coals, mineral oils, 
natural gas, mineral ancl artesian waters anc.t other mineral substances as may 
be useful or V(th1ahle; also to note carefully the characte1· of the soils ancl their 
capacities for agricultural purposes, the growth of ttmber and other sclentltlc 
matters that may he of practical Importance and Interest; aod saitl geologist 
shall cause to l)e represented on the map of the state, by colors and other appro
priate means, the various areas occupied by tile clltrerent geological formations 
In the state, ancl to mark thereon the localities of the respective bells 01· deposits 
of I he various mlnoral substances, aod, on the completion of the survey, to com
plete a memoir of tl1e geology ancl nitneraJogy of the state, comprising a com
plete account or the leading subjects and rllscoverles which have been eml)racec.l 
In the survey. 

SEC. ~- It shall be the tluty of the state geologist to make, or cause to lJe 
made, tletallec.l maps and reports of counties or districts aJ fast as completed, 
which maps shall eml)race all such geological, mtneralogtcal and sclcntlt!c tletalls 
necessary to make C'omplete reports of said rllstrlcts or counties. 'fhe state geolo
gist may also, from time to time, pul)!lsh or cause to be pul)lished any reports of 
work completed, In tile form of pampJ1let or bu1:et111s for general cllstrfbutlon. 
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SEc. 5. lt shall be the duty of the state geologist to collect full suites of ull 
minerals, rocks, ores, fossils orot11er mineral substances or scientific or practical 
lnteretst or utll!ty as may be cl!scovered, and that may be necessary to form a 
complete cabinet collectlon, to Illustrate the various resources of the state, as 
may be necessary to assist In preparing the various reports of the survey. 

1<t;, . ,;. It shall he the cluty of said assistants to make full and comp](' ex
aminations, assays and analyses of all such rocks, ores, so!!s or otller substances 
as may JJe submitted to tllem by tile state geologist for the purpose, ancl to fur
nish him with a detailed and complete account or the results so ol1talnecl. 

SE<'. ,. '!'he state geologist, from time to time, may furnish Items of gen· 
era! tnformatlon or new discoveries for publication In newspapers: l'rovldccl, 
thi> preparation of tho manuscript ancl publication thereof doE's not Interfere 
with the progress or add to the expensE' of the survey; he may also have authority 
to furnish cabinets for colleges or public museums, Iocateu wlthl!l the state of 
~(l,.souri, of minerals, rocks OI' fossils: l'rovltled, said 111stltt1tlons shall pay llle 
expense of prepalrlng, labPltng, transporting and putting up said collection, 
and also. further, that In the selection of said specimens the general state collec
tion Is not deprived of dllpl!cates of lhe same, ancl that the state collection Is not 
sPrlously Injured. 

SE<', <;, The lloard, with the state geologist, may determlnP the place for 
the state cabinet and heactquarters of the survpy. 

i:'F.<'. !I. It shall be the tluty of the board of managers to report to each 
general assembly the progress and con<.lltlon of the Sllrvey, an accurate account 
of money spent, and such reports of the state geologist and his assistants as have 
l)een completed, together with all such Information ns may be cleemed necessary 
and useful. 

,;t;c. 10. The boar<l shall have power to take possession of all prope,·ty or 
former surveys, whether reports, maps, collections, Instruments or other pro
perty belonl'{lng to the state, anti au persons now In possession of the same shall 
deliver them up to the oruer of the president of the board of manal"ers: l'rovitletl, 
that no c-ablnet or library already ananged shall be removed, but the state geolo
gist and Ills assistants shall have the power at any time to examlnP or study such 
collections In prepalrlnl'{ their reports, 

SR< ' . 11, The boaru may make such by,Jaws and regulations for the govern· 
ment and control of Its meetings and lalJOrs of the state geologist and llls assist· 
ants as maJ be deemed necessary. 

SE<'. 12, As full compensation for the members of the board of managers. 
they shall be allowed their necessary expenses wll!le attentllng to the duties 
assti.mecl them by this act. The boar{] shall flx the salary of the state geologist, 
not to exceed three thousantl dollars per annum, anti his chief assistant, which 
shall not E'Xceeclone thousantl eight tmnclrecl tlollars per annum; for the prlncl pal 
assistant or pal~onlologlst, If one ls employed, not oYer one thousand E'lght 
l1tmclrecl dollars. 

,;i,;c.13, The state geologist may, with appro"\'al of the boartl,appolnt other 
nec-essary assistants, whose pay shall not exceed flve rlollars l)er tlay, null such 
ocher necessary laborers or assistants as may he neC'essary, who shall r<>celve a 
fair compensation for their work. lie shall also have power to negotiate for such 
chemical work, chemical apparattlsancl chemicals as may be necessary,antl may. 
from tlmP to lime, with the approval of the l)oarcl, have such \\'Orl, clone. lie 
may also, with tho approval of the board, employ special assistants In palr:eon
tology. provided It be deem eel necessary, 

~u·. 11. .\II ac-counts or salaries and expenses shall be made un<ler oath, 
and certlfle<l by the board, ancl ttled w1th the auclltor of the state. 

,.;r,,·. 1:,. The board of managers shall ha"\'e the general management of the 
survey, anti have full power to remove the state geologist and appoint Ills suc
cessor, when deemed necessary for the good of the work entrusted to him; anti 
the state geologist shall havo full control over his assistants, an<I have power to 
rE>move them when nPcessary. 
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:-1,c. JG. For the purpose of carrying out the provisions of this act, the stun 
of twenty thousand dollars Is lleret)y appropriated, or so muctl. as may be needed 
thereof. 

1'E<' 1,. The board of managers, the state geologist and each of his prln· 
cl pal assistants st1a11. before entering upon the discharge of their duties, take the 
usual oath of orl\ce to faithfully perform all tile services required of them under 
this act, and to abstain from all pec;nnlary speculations for themselves or others 
10 the ob,jects of their SlU'vey during Its progress. 

8£('. lR 'l'he preslclent of the board shall, from time to time, certlfy to tile 
state auditor the sum of money required to pay tlle salaries of the state geologist 
anct his assistants and the lncl tlental expenses ol' the bureau; anti on receiving 
such ccrtlflcates, the auditor or tile state shall draw his warrant on the treasurer 
of the statl' for the requisite amount In favor of the parties and persons entitled 
to re<'elve the same, and shall charge the several sums so pnl<l to the account of 
tho proper appropriation. 

~f;, · . rn. .All previous acts and parts of nets Inconsistent with this act are 
hereJJy re pea led. 

Sis.-. 2n. The Importance of the completion of the geological an(! mineral ~ 
ogicnl survey of Missouri at an early <lay <'reates an emergency within the Intent 
ancl meaning of the constitution, wlllcll requires this act to take effect at once; 
therefore, this net shall take effect and be put In force from and after Its passage. 

The law is certainly liberal in its application, comprehen
si ,e in its requirements, practical in its bearings. Not the least 
valuable of its measures is the provision for the diffusion of 
useful knowledge among the citizens of the State. The de
mand for authoritati \·e inform!ttion of this kind has long been 
so urgent, that it is a matter of much surprise that steps in the 
proper direction were not ta.ken years ago. To be sure, such 
a movement has been twice started and twice re1;dered inacti,e, 
first in tile fifties and again nearly a quarter of a century ago. 
Being only temporary, they were largely preliminary, and the 
results were necessarily very iocomplete. Moreover, during 
the past two decades much information concerning the mineral 
wealth of )lissouri has accumulated, and when brought to
gether in a connected way with the resultfl of other investiga
tions it will be of the greatest value. In the same period, 
geology itself bas made gigantic strides, not only scientifically 
but f:'couomically. 

The great iuterest now shown in the examination of the 
natural resources of Missouri is not wholly confined to tbe 
people of the State. Thf:'re are probably as many persons liv
ing without the borders of Missouri as there are within them, 
who are keeping themsel,es informed as to what is being done 
by the Sur\,ey. Indeed, the work bas met with as universal 
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favor and appreciation abroad as at home. A& was well stated 
not long ago in one of the leading newspapers, Missourians 
are, as a rule, too busily occupied with their own affairs to go 
much out of their way to get information in regard to that 
which does not connect itself directly with the ad vancem<>ut of 
their own material interests. The benefits of tbe Survey ap· 
pear to some people to be only indirect ; hence, there is often 
by these persona a lack of proper a.ppreciation of the aims and 
ends of the work. As the real factt1 become known, and the 
citizens become more and more acquainted with the doings of 
the Survey, it is extramely ra.re that a warm interest is not 
manifested. The solicitude for the carrying out and completion 
of the investigations begun is not shown in Missouri alone. As 
the published reports are made accessible, they are reviewed 
and talked about, more or less, in almost every country of tile 
globe. 

Along with the report on the progress of the Missouri 
Geological Survey, it has been thought desirable to present in 
some detail the general scheme of ope,:ation. As will be readily 
Reen, the entire plan of the Survey is practical in its aim. While 
thoroughly economic in all its aspects, the work is so arranged 
that it ma,y oe carried on in a manner perfectly systematic and 
scientific. At all times, the investigations are conducted in a 
way which it is thought will best serve the interests involved. 

GENERAL PLAN. 

Ever since its first organization, the Missouri Geological 
Surny has come to direct its energies more and more to the 
investigation of the mineral wealth of the State from the stand
point of the utilitarian. Recently strong efforts ha,e been 
made to concentrate the work still farther. 

From the beginning, two classes of work have been recog
nized. One is rather general in its character, the other more 
specific. The first is denominated subjec~ work; the second 
areal work. With thA first it is the practice to take up each 
particular topic, as coal, clay, iron, lead, zinc, or soil, and to 
consider the deposits as a whole for the entire State. In con-
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tradistinction, areal work has for its obje<.:t the treatment of 
all useful mineral deposits of limited districts, as a county or 
other con venieut area, special atte1nion being given to the 
local details and the accurate mapping of the different geo. 
logical formations. fo its main features 1his dual arrangement 
of tbe work has oecu the policy of the Sun-ey from the start, 
though modifications in wa.ny dett1ils have taken place from 
time to time, as the changes in conditions necessitated, and as 
the enlargement of the scope of the work demanded. A third 
class of facts migtt be prnperl,v grouped under the head of 
statistics; while the fourth line of work pe1tains to tbe pub
lication of ali results. 

SUB,lEC'.l' WORK, 

Subject work is of fin,t importance in conducting geological 
investigations, for the reason that it satisties a wide demand 
for information concerning the existence, mode of occurrence 
and properties of the various mineral substances. Deposits 
are not limited by modern political boundaries. Each kind of 
mineral, clay, or other natural product dng from the earth, 
belongs to some particular geological formation: that is, it is 
found at some horizon or level more plentifully than at ot!Jers. 
Thus, one formation is abundantly snppli1od wit,h coal, another 
with the ores of zinc and lead, a third with materials for the 
manufacture of cements, and others with still different snb
stanC('S of economic ,alue. Each is found in a particular 
geological zone, and rc1.rely or very sparingly elsewhere. Only 
withiu certain distril'ts would search for a giYen substance be 
auccesi:,fol; outside of these areas, no amonut of prospecting 
woulu e,-cr disclosP the material sought. 

In o btai11ing info1 mat ion concerning e:wh particular mineral 
substance, the entire subject must be carefully considered. At 
the outset a clear understanding of the geological structure of 
the rocks containing it is of prime importance. The localities 
where each occurs require description; the arrangement, rela
tions and extent of the deposits must be defined; the origin and 
properties discn~sed; the accessibility and nilue determined; 
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the uses of the snbstances, the nature and status, both present 
and probable future, of the industries connected fully con
sidered. A complete report on each special subject is there
fore comprebensi,e in character and conciRe in statement. 
This work cannot be weighted with the details of only local 
interest, as this would extt>nd the account fa.r beyond thfl space 
that could be allotted to it. Information of an entirely local 
character must be recorded largely on mApS or described in 
accounts of areas. 

In the beginning, then, subject work is more important or 
at least is more prominent than area.I work in de~ling with all 
of the useful mineral substances found. It necessarily includes 
two classes: ( t) the principal topics, which are the larger sub
jects, each requiring a very considerable period of time to 
finish. a,nd ( 2) the subordinate subjects, which comprise numer
ous minor points. Tbe former, of course, ll,re taken up first. 
\\1hile they are being investigate,1 facts are eontinually accu
mulating in regard to the collateral subjects which, with a 
little spi>cial attention later, will nltinrn.tely be brought together. 
forming valuable additions to what is already known concern
ing the resources of the State. 

The advantages of having the work <lone according to 
topics are nnmNons : 

l. Since particular mineral substances. n,s already stated, 
are rarely confined to single counties, but are usually distributed 
over several and so:netimes ma.ny such districts, it is necessary 
to invest.ig;ite 1:;ach kind of depo.,it io its entirety. It may 
then be told with certainty bow, and to what extent, the seveml 
locations will be benefited by the de,elopmrnt of such minerals. 

2. Tbe general discussion of the properties, uses and 
magnitude of each deposit may be taken np, and the results 
pnblished long bf-fore all of the work in the counties contain• 
ing the particular substance con be fnrnisbed. 

3. Jn order that lasting results may be obtained, more or 
less work of a general character is always ni cessary for the 
intelligible interpretation of the phenomena obserYed in any 
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one county, and to connect them with those seen in neighbor
ing districts. 

4. The investigations ma,y be made by, experts or special
ists in the different lines. The results a.ccomplished are there
fore much more satisfactory, more accurate and far more 
valuable than if obtained in any other way. Furthermore, 
much less time is required and the cost is consequently very 
much less. 

5. Since most people are engaged in one industry only, 
the information in which they are most interested is brought 
together. The miner wishes to ·oe informed about coal, tile 
quarryman, architect or .engineer seeks good building-stones; 
the brick-maker desires AOmething regarding the properties and 
adaptabilities of the di:ll"erent clays; each wants to know in 
regard to bis special field and cares little or nothing about the 
others. 

AREAL WORK. 

In area work the economic resources of particular and 
limited districts receh·e consideration. Detailed information 
of a local character is considered ; the present and possible 
future ile"elopments of the mineral wealth are set forth. Its 
direct purpose, the11, is to satisfy constant and ever increasing 
demands for reliable information in regard to giv~n localities. 
The desire to know about the mineral products of each particu
lar neighborhood is so general that full details are required 
concerning (Wery substance which is, or is likely to be, of value 
to the Ja.nd-owner or occupa.:t of the district. Probably one
balf of 1he people of thA State seek this local information. 

Local information on diRtricte. is impaHed in three ways: 
first, b:r descriptions and Sl'ctions; second, by illustrations, and 
third, by maps. Probably tbrc,e-fourthe. of the geological facts 
are recorded cartogr.1phically. Iu consequence, therefore, a 
modnn ge.ological map is a graphic aumm1u.v of a vast amount 
of useful information. In addition to an accurate representa
tion of tbe ordinary geographical features, aei in the best 
atlases, a properly constructed geological map records much 
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more. On it are indicated, within a few feet, the elevations 
above the sea-level of every poiut within the borders of the 
area; the drainage basins ti.nd the water powers; the distribu
tion and limits of the different geological formations, the vari
ous kinds of ores, building-stones, clays and all minerals of 
economic value contained in the several beds, and the best 
places for obtaining all these substances. The map also forms 
a reliable soil index which, with some additional explanation, 
serves also as a guide to the distribution of the forests and 
plants generally. 

But all the districts of the State cannot be treated alike 
in the mapping. Some places reqni.re far more work than 
others, either on account of the great importance of the min
eral deposits or the natural difficulties caused by the rugged
ness of the country. Other regions, as those which contain 
the principal iron ores, the most Yaluable lead and zinc deposits, 
or particular beds, require in the beginning accurate relief 
ma,ps. Plact3s where the immediate mineral wealth is not so 
great, do not need elaborate topographical maps. At the pres
ent time it is not advisable, nor, even if it were desirable, would 
the resources of the Survey permit their preparation without a 
,ery considerable enlargement of its powers. The work must 
go on as rapidly as is consistent with good and accurate re
sults. 1 n order of their importance must the various districts 
be mapped, and in proportion to their mineral wealth must the 
details be recorded. 

The preparation of a full set or llli3,ps of this kind is not 
the result of a few days' effort, but of the labor of several 
years. As a part of the investigation into the economic re
sources, there is in contemplation a series of maps wbich 1-1hall 
embrace for every section of the State all of the information 
above mentionect. Some of them will be somewhat general in 
their character and will accompany the diff'erent special reports. 
Others will be more ctetailed in plan and will cover given coun
ties or such other areas as may be thought desirable. 

Among some of tbe last named the folio plates accompany
ing the sheet reports are examples. In the construction of 
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maps showiog the distribution and occurrence of mineral sub
stances, it is of prime importance tbat the surface relief should 
be depicted in a readily int(:>lligible mann~r. One which repre
sents most closely a perfect ·miniature of the surface of the 
r(:>gion is far superior to any ordioary atlas. It is in.-a,luable 
not alone to the trained geologist, but is about tbe only prac
tical way by which the average citizen is able to comprehend 
at a glance the explanations. In proportion to the exactness 
with which the diminutive represe 'l tation app roaches the actual 
surfac", in the same proportion does the usefulness of the work 
increase. 'The modern methods of making maps are so far ad
,,anced o,er those of a quarter of a century ago, that there is 
now no excuse for any community to be without the best. 

Briefly, then, a properly constructed geol<•gical map of 
a district not only locates accurately the variottt:1 mineral de
positei, but also repr(:>sents the prominent la.ndscape features 
by which the locations may be lllore readily recognized. A 
relief map also serves other purposes. Upon it may be based 
models of the more important districts which are to be taken 
as characteristic of mnch larger areas, a.nd which are to repre
sent in a grn.phic manner the strncturei arrangement and rela
tions of deposits. ~ventually a relief model of the entire state 
may be constructed on a suitable scale. Besides for the pnr
poses mentioned, it would ufford one of the most instructive 
objects for presenting to the pupils of schools the geographi
cal features of their state. With the wide introduction of the 
new methods of teaching geography, the value of snch aids 
cannot be o,er-estimated. 

i,•r A '.l'l S'l'l CS, 

Though not strictly geological in its character, the collec
tion of statistical matter conceruing the work aud output of 
the various industries dependeut npon the natural resources 
of the state comes propnly within the scope of the geological 
survey. By means of this information accurate comparisons 
of the yearly progr(:>SS made may be instituted. The figures 
are obtained in two ways- partly through printed circulars and 
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accompanying blanks sent to the respective trades, and partl5' 
by personal visits of different members of the geological corps, 
in course of their investigations. All information is considered 
as strictly confidential; and the t:l,\.)[es of cornpa.ris :m are ar. 
ranged by counties in such a way as not to disclose the details 
of any individual business. The uousnq,lJy favorable oppor
tunities offered by the SurvP.y's facilitiP.S make this class of 
figures of particular value, espe.ci-tlly in the case of those iudns
tries about which little is now done in this direction. 

PUBLTCA.TJON. 

~o feature in the investigottion of the natural resources of 
the state is of greater importance than the placing of practical 
information in regard to the various deposits be.fore the people 
as rapidly as possible, and at the same time in a measurably 
complete form. Therefore, in ma.king publi<i the results of the 
geological survey of the stale, the common practice of tran
scribing field notes and of making incoherent preliminary 
reports on different subjects bas been discl\rded. The general 
plan of field work is, of course, nrrangefi so as to accord with 
the ultimate presentation of the results in the printed form. 
Hence, two general divisions are recognized in publication as 
in the field work, though their distinctness may not be so 
obYious at first glance. 

The adoption of a single seriei; of publications, uniform in 
size, in general style and in binding, will it is thought do away 
with much of the inconvenience and many of the objections 
arising from the various ideas of different individuals as to 
what is the most appropriate mann('r of getting out work of 
this kind, or from an adaptation to the particular facilities pos
sessed by the various printers. As nearly as possible each 
volume will contain in the neighborhood of 400 pages, besides 
the necessary illustrations and accompanying maps. There 
will be, however, <>ne exception- the final state atlas. Although 
numbered consecutively, the separate ,·olumes are in no way 
dependent upon any which have gone before or any which may 
follow. J~ach may therefore be regarded as complete in itself. 
This plan enables one volt1me to be de,7 oted to one topic and 
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another to another. It permits the placing of results before 
the public as rapidly as the in,estigations are completed, with· 
out long and vexa1ious delaJ s. A particular deposit extend
ing into a number of districts may thus be studied thoroughly, 
and a rrport made without waiting for the entire work in the 
se,"eral counties to be tiuished. Similarly, different counties 
or areas may be repol'ted upon before any 8pecial deposit is 
examined over all the stale. In some cases the work requires 
a very much longer time to complete than in others; and it is 
often very dedirable, esi)ecially with the larger subjects, that 
some information be made acce1:1sible before the appearance of 
the final report. Wheu the work of any particular topic has 
reached a more or less ad vauced stage of completion, some 
special phase of the subject may be briefly discnssed and em
phasized in advance, but the article is always made complete 
in itself, depending neither upon auything which has been nor 
which is to be published. 

'l'he publication of results is also bronght about in two 
other waykl, ( 1) through the newspapers, and ( 2) through 
scientific and trade periodicall::l. 'l'o the newspapers are sent 
accounts of new discoveries and carefully prepared articles of 
general interest on particular deposits of certain districts. 
Information of a preliminary character is thus also given to 
the public, months before the entire work is completed and 
published. At the same time popular interest is enlivened and 
a stimulus given to local investigations. Topics of unusual 
geological importance are frequently discussed in papers which 
appear in the various scientific journals. 

PROGRESS OF THE WORK. 

In the general scheme of investigation which is conducted 
by the Geological Survey, and as the operations go on, there 
come to be recognize<l four g.eneral elasses of work: ( l ) work 
completed; ( 2) work in progress; ( 3) work taken up incident
ally ; and ( 4) work yet to be commenced. 
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Work Completed. 

Under the first of these beads are embraced all tb.e lines of 
work which have been investigated thoroughly and report Pd 

upon. Of course, it is nnderstoocl that this does not mean that 
no more observations will be made in tb.ese directions, bnt 
rather that until all the depoRits are reported upon, they will 
have a sul>ordina,te place in the general scheme. Ou all topics 
new facts are being constantly brought to light and new pbaRes 
of the questions are arising. All information of this kind iti 
preserved, and eventually it is brought together in a supple· 
rnentary report before the complt:ition of the sur\"ey. 

As to the work in progrefs, it may be said that reference is 
made directly to the principal lines of investig,ition which are 
being actively carried on. i\fany subordinate topics are dealt 
with at. the rnme time, which will ultimately become chief sub
jects as the other lines n.re finished. 

The third group of observations is complementary to the 
second. Facts are constantly accumulating concerning areas 
and deposits which cannot possil>ly be taken up as principal 
lines of investigation at once. Yet, by the time these lines are 
taken up for completion much valuable information will have 
accumulated, enabling thP work to be brought to ::i, speedy 
finish. 

Concerning the last claRs it is, perhaps, hardly necessary 
to state that it is a, physical impossibility with the present re
sources of tbe Survey to consider all subjects in the beginning 
Some must wait until others are disposed of. With the means 
at command at present, the different topics must be taken up 
and inYestigated largely in the order of their importance, or 
because unusually favorable facilities are presented for an 
early consideration. That some important subjects have been 
seemingly neglected is not for reason of any under-estimation 
of their true value and place. 
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IRON ORES. 

One of the chief resnlts of the first systematic work done 
on the geological features of :\fissouri was the Aetting before 
the world of the great value of the iron deposits of the State. 
Considerable attention was subsequently paid to the same sub
ject at different times, but the recent decline in the iron in
dustry of the State has again awakened special interest in this 
topic, and bas hastened a re\"ival of the inquiry which was 
abandoned more 1han twenty years ago. 

Briefly stated, the aim of the work was to establish dis
tricts in which iron ores are most abundant, to ascertain the 
exact character of the deposits, in order that prospecting may 
be done in the most intelligible way, and to determine whether 
or not the conditions are fa,orable to the eAtablishment of 
local swelting works. The results hiwe been gratifying. Tn 
carrying out the work, the greatest amount of time was given 
to points practically untouched, though controlled by the 
promise of iron ore in a given district, and the remaining time 
was distributed as seemed best to serve the objects of a gen
eral report upon· the iron ore of the whole state. In a former 
account, considerable attention was paid to the limonites on 
the Bel wont branch of the St. Louis, Iron :\Ionntain & Southern 
railroad, and on the l\1iddle Osage river. The ore bodies there 
pointed out are yet hardly touched, especially thfl OsagP. de
posits, and attention has therefore been called to these locali
ties as possible ore fields. The whole tier of counties along 
and immediately abon the Arkansas border, from and includ
ing Stoddard county to Taney, was ilardly touched. There are 
seven counties and only a few loc'1lities reported. Recent work 
shows this field to be at least as productive as any in the State, 
and, consequently, much time has been devoted to it. Even 
the most conscientious effort to locate every outcrop of iron 
ore would in the end fail in the present sta,te of development 
of the country. Enough work bas been done to prove that 
limonite ore exists in sufficient quantities to warrant the erec
tion of local furnaces for its smelting, and that other coudi-
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tions are favorable for such an enterprise. This fact bas been 
enlarged upon in the report. 

The location of ore deposits means, however, more than 
the mere fixing of these outcrops alone. One outcrop points 
certainly to others, neithet· now located nor reported, and the 
particular aim of the work done has been to point the direc
tion in which others may be confidently looked for. 

The outcome of the investigation has been the examina.
tion of the iron ore deposits in 43 counties. It has included a 
determination of the general extent of iron ores in the various 
districts, an inquiry into their origin, an ontlining of the gen· 
eral c0nditions of their distribution, a consideration of the 
qualities of the various ores, for which purpose a number of 
samples were collected, of which chemical analyses were made. 
In addition to fully discussing these topics, the report, which 
embraces nearly 400 pages, descrihes all the more important 
occurrences, and conveys recommendations regarding the best 
means for their development. 

In further carrying on the work on the iron ores of the 
State, the efforts of the Survey will consist largely of system
atic and detailed mapping in the iron ore regions, so that the 
distribution of the ore bodies, aR well as the otb.er surround· 
ing conditions, may be shown in greater detail. 

MINERAL W A'l'ERS, 

As stated in the report on this subject, the investigation 
of the mineral waters of the State was one ot the first subjects 
to engage the attention of the present Survey. .Missouri, 
although not in possession of many handsomely improved re
sorts whose waters are of such wide reputation as to Mtract 
many visitors from abroad, has yet a great number of mineral 
springs, many of them of undoubted medical value: which are 
patronized by citizens of the State. The majority of people 
are unable to avail themselves of the cures of the well-known 
but distant resorts, and hence have recourse to what is pro
vided at home. The investigation and the preparation of this 
report were hence undertaken principally for the following 
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reasons: (1) to determine the composition a.nd charncter of 
the w1\ter.s and their values as compar·ed with other waters 
which had acknowledged medicinal virtues; ( 2) to furnish an 
exact and full statement of the results reached, particularly 
for the use of physicians; ( 3) to supply certain suggestions for 
the guidance of the citizens of the State in the use of these 
waters; ( 4) to make the fact of the existence of these waters 
authoritatively and widely known, with the object of interest
ing others in developments and improvements at the difTerent 
localities. 

The results of the inquiry have been to give a full expla
ation of the origin, composition and therapeutics of the vari
ous mineral waters; to discuss the different kinds found within 
the limits of the State, and to describe fully all the springs and 
wells. The report is embraced in one volume of 280 pageti, 
with 45 illustrations. 

FOSSILS. 

The review of the fossils of )Iissouri is a radical departuri> 
from the usual reports on the subject of Paleontology, in that 
an attempt bas been made to make it as strictly economic in 
its bearing as possible. Instead of giving new names to an 
endless number of forms. accompanied by long technical de
scriptions, it has been the aim rather to a void them so far as 
possible. The economic valne of fossils is commonly over
looked. Ordinarily these remains of ancient life are regarded 
merely as curious; to tbe specialist the interest in the old 
organisms is wholly scientific; but by him who is fairly well 
acquainted with their character, and who is engaged in practi
cal geological work, the rocks are read as a printed page. One 
of the best establishe<l facts of modern geological science is 
that there is an intimate relation between all mineral deposits 
and the surrounding rocks; hence the age of particular beds 
becomes an important factor in the early attempts to develop 
new mineral districts. These inferences rest upon one of the car
dinal principles of geology, that the geological sequence of strata 
is determined most rapidly by the remains of life contained. 

G- 3 
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Thus, in reality, fossils are labels on the rocks, telling one at a 
glance the age of tbe beds being worked, and providing the 
most reliable guides that could possibly be secured in direct
ing the miner and prospector to the hlyers most likely to con
tain the mineral sought. 

The widespread desire which bas existed for mans years 
among certain classes of citizens who at·e interested directly 
in advancing the mineral development of the state bas created 
a strong demand for accurate accounts of the organic remains 
found in the rocks of the region. This demand is becoming 
more and more urgent in the light of the fact that fossils have 
such a distinct economic importance in the determination of 
the age of useful mineral depofit,;,, and Lenee serve as the 
most trustworthy guides known in the further de.elopment 
of the uatural wealth of a region. ln 11Je attt>mpt to satisfy 
properly the calls arising in connection with the work of this 
character, it has been the aim to present in a comprehensive 
report, as brietly as possible: ( l) an index to the fossils of the 
State, through means of which forms now known to occur 
within the limits of the region under consideration may be 
recognized readily without recourse to great libraries; ( 2) a 
list of the workR pertaining to .:\lissouri fossils, in which is 
brought together all that bas been written on the subject and 
which is now widely scattered and practically inaccessible; ( D) 
a concise summary of all that bas been done up to the present 
time in this branch of science so far as it pertainR to the State; 
and ( 4) a guide to a more comprehensiYe study involving the 
soh1tion of problems now more or less obscure concerning the 
arrangement and relations of the various strata. In short, it is 
a hand-book of the fossils of the State, adapted to the use of 
teacher, student and layman alike. 

The general plan of treatment of the different species 
enumerated has been to give under each a more or leRs com
plete bibliography, by reference to which additional information 
or good illustrations of the forms not here figured may be 
found. In the diagnosis it bas been the aim to give a rather 
full description of some leading representati.e of each genus, 
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accompanied by a suitable figure, and to make the sketches of 
the other members of the group brief and in a great measul'e 
corupara.tive. By this way of dE,aling with the subject it is 
thought that the characterizations of all the species will be 
sufficiently ample for intelligent comprehension, and for the 
particular uses to which the work will be put. At the same 
t ime the bulk of the report will be reduced very greatly-to 
one-fourth, at least, of what it would otherwise ha,e to be. 
The horizon and some of the leading localities of each speciPs 
are also given. The matter of localization bas had to be rather 
general, allusion being made to the nearest postoffice usually, 
or, in a few instances, as when the fossil is common and tl.J.e 
distribution wide, merely to the county. As a further helJ) 
there has been appended a stratigraphical catalogue which is 
intended for ready reference, and a synonymic indexical list of 
all the names applied to :\fissouri species. With the many 
natural difficulties to be taken into consideration, it is easil,y 
understood that from a geological or biological standpoint, any 
stratigrapic tabulation of the fossils of the state must necessa
rily be fJ.uite incomplete for years to come, and must long lack 
uniformity in the number and kind of organisms assigned to 
each horizon. Nevertheless, in the present condition of know
ledge there is peculiar economic importance in a special arrange
ment of the forms known at the present time to occur within 
the limits of .Missouri, or on her borders, according to the strata 
tn which they are fonnd. With general geographical distribu
tion known by reference to the colored geological map, the 
fossils which may be expected to be found in any locality in 
the state, may be fJ.Uick.ly referred to without the labor of going 
through the whole report to pick them out. The fossils, form
ing as they do, labels to the deposits of commercial value, put 
a ready and inexpensh-e means in the hands of e,en the most 
inexperienced for determining what minerals of economic 
worth are to be sought for in the p1rticular neighborhood, and 
what are not to be expected. 
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The report is in two parts, containing altogether over six 
hnndred pages and fifty-six plates, besides a revised geologicali
cal map of the State. 

LEAD A.ND ZINC, 

Lead and zinc form ;.\fissouri's ruost prominent mineral 
products. The real importance of these metals is further 
comprehended when it is known that as a producer of the 
first named ore the state ranks second among the states of the 
Union, and of the second metal first, supplying more than two
fifths of the entire amount of mineral in the United States. 

The rapid growth of the lead and zinc indnstry of recent 
years made the subject one of the first demanding the atten
tion of the Survey. The magnitude of the work with its con
stantly increasing de\"elopment can only be appreciated by one 
who has gone carefully over the ground. The investigation 
was begun, first in connection with the United States Geologi· 
cal Survey, and later independently. Although in getting the 
results into permanent form for presentation there have occurred 
some delays, as necessarily there must always in work of so ex
tensive a character, the added ,alue to the report will a.mply 
compensate for all seeming procrastination. 

The report has been divided into three parts. The first 
contains an historical sketch of the metals, and a summary of 
what is known of them in all countries of the globe. Particu
lar attention is given to the lead and zinc.producing districts 
of ~ orth America with which the Missouri product is brought 
into competition. A chapter is also devoted to the metallurgy 
of the metals, and the Yariolls processes are described with suffi
cient minuteness for all practical purposes. Concise tables of 
the production in the United States are also given in this con
nection, together with the prices. 

The second section outlines the history of mining in )Iis
souri, and the general geology of the southern half of the State. 
The development of the mining in the State is traced from the 
time of the earliest explorations. The physical characters of 
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the lead and zinc regions are described at length. The geo
logical formations containing the metals under consideration 
are referred to in a general way, and considerable detail entered 
into in the case of the rr.ost important localities. The lithologi
cal differences are compared and some of the salient structural 
fea.tnres point<'d out. Under ore deposits is a full considera
tion of the distribution, the form, structure and composition 
of the ore bodie1:1, their manner of formation and the origin of 
metalliferous ,eins. Ooncerning the latter topic, the ,arions 
theories are set forth and their application to Missouri deposit£! 
clearly gi,en. Smelting and manufacturing received the atten
tion they demand, and fnll statistics are given regarding the 
production of the two metals in :Missouri, the prices received 
from year to year, and the total output of the various counties. 

The thir<l part is an account of the Missouri mines, with a 
systematic and detailed description of the important develop
men ts and occurrences of lead and zinc. Three districts are 
recognized: the southeastern, the central and the southwestern. 
Here is incorporated all the detailed information concerning 
the various camps. ~Iany of these are mapped and the work
ings of typical individual mines plotted. This is the portion of 
the work which will appeal most directly to the people actually 
engaged in working in the diggings. 

LOOAL GEOLOGY. 

In the preparation of reports upon particular localities it 
bas been found advantageous in the case of some of the most 
important mining districts to take as the unit a rectangular area 
measuring 15 minutes of latitude and longitude. This, on a 
scale of 1-62,300, or one mile to an inch, gives a map abont 13~ 
by 17l inches. The unit is called a sheet, and the reports on 
the areas which are named after a leading town within its bor
<lers, sh.eet reports. Three of these sheet reports have been 
completed, viz.: Higginsville, Bevier and Iron Mountain. A 
dozen similar ones are nearly completed. 
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The HigginsTille sheet includes part of Lafayette county 
and a small portion of Ray, and embraces an area of nearly 232 
square miles. The report accompanying the map describes in 
great detail tbe geological features and mineral resources. It 
forms a folio of 18 pageei, equivalent to about 100 pages of the 
ordinary octavo. 

The Bevier sheet report in a similar way 1s based upon a 
detailed examination which has been carried on in portions of 
Macon, Randolph and Chariton countiee. This account is em
braced in about 85 pages, with suitable illustrations. 

The Iron Mountain sheet covers parts of Iron, St. Francois 
and :.\ladison counties, and represents the results of work com
pleted in a portion of southeastern Missomi. There are 95 
pages in the report accompanying the map. 

Work in Progress. 

The investigations concerning the natural resources of the 
state run along parallel lines, termed subject and areal work. 
While covering the same ground in part, they do not necesrn
rily occasion duplication in either field work or publication. Of 
these two divisions, the former, from its nature, must in the 
beginning receive greater attention. The very nature of the 
case ma1res it impossible to take up all subjects in the begin
ning, renders it necessary to give greater prominence to some 
lines of work and to finish them up before branching out in 
new directions. As the work is completed in the various fields 
and the reports are made, the efforts are directed to other 
branches, only incidental notes being continued on those sub
jects which have been reported upon. Attention has already 
been called to some of the work which may be regarded as 
completed. 

Concerning the work now being acfrrely carried on, spe
cial mention should be made. lfoch of it is well along toward 
completion, and must soon be regarded as work finished. 
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INVESTIGA.'.l'ION 01<' CLAYS. 

Tbe work on the clays of the state is now practically com
pleted, and the report will be ready shortly to go to tbe printer. 
The investigation bas a peculiar value, and the thoroughness 
with which it has been conducted lends special interest. The 
practical experimental work on clays ha.3 never before been 
attempted by any state in the 17nion, and nowhere in the l\lis
sissippi valley has this class of material received so careful a 
consideration. In the testing of the clays, not only the chemi
cal, but also the physical properties are determined. Through 
the latter especially the ,arions comparisons may be more 
thoroughly appreciated, a,nd the exact cha,racter of the difer
ent deposits more readily understood. The following outlines 
the method, taking for example a ~ample of typical fire-clay: 

A preliminary examination shows : 

Color varying from light nsb to drab. 
Texture nearly uniform, fine grained, compact. 
Taste ''lean," gritty. 
Slacks slowly into irregular granules. with little uniformity or size. 
Accessories: pyrite not perceptible; @and as grains from one-tenth to 

one-thirtieth of an inch in slz~, freely dlsEemlnated. 

A physical e:caminot1on sht ws: 
Specific gravity, 1,050. 
Plasticity, as determined by working a clay paste, is eminent; as deter

mined by tbe tem,ile strnngth of air-dried briquettes It bas a maxi· 
muru of 172, the average of ten samples being 155 pounds per ,quare 
inch. 

Water required to make a plastic, easily worked paste le. 15.4 per cent,. 
Ainhrlnkage, in drying brickletsranglng rrom four iucbes by one-fourth 

inch to eight Inches by four inches averaged 5.6 per cent In ten sam· 
pies. It c11n be dried rapidly in a warm air bath at 125 to 200 F. with
out breaking. 

Fire shrinkage, in burnirg air-dried samples at a vitrifying heat aversged 
2.3 per cent in the tbreo samples; requires care and slow hea.t to 
avoid cracking. 

Toto) shrinkage, or the sum of the fire and the air contraction, averages 
7. 9 per cent, which is remarkably low. 

Fusion takes place at about 2400 F .. or a white heat; incipient vitrlfica
tlon takes place at 2\00 F., or at a bright cherry-red heat. 

Color of burned clay is light-gray. 
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Conclusions: This fire-clay is 1, fairly good refractory material used 
for temperatures aa high a, 2300 F, or a very bright cherry beat. lt ad
mits of rapid air-drying without cnckiog, and does not fissure readily in 
firing. The total shrinksp;<' !)~log very low adds greatly to its value in any 
practicable application of the clay. Being highly plastic, it moulds admir
ably. The burnt ware is quite stron~. The clay, when washeil, may be used 
successfully by potters. It is even possible that a white ware may be pro
duced If the clay is properly washed and treated. 

Among the subjects exhaustively discussed in this report 
are: 

1. 'J'be origin and composition of the clays of Missouri. 
2. The methods of sampling and analy~is. 
3. The physicai and chemical propntie@ of the various clays. 
4. The cicroscopical eumination of clays and its value in the deter

mination of the value of a deposit. 
5. 'l'be uses to which the various kinds or clay are and may be put. 

and a consideration of the best varieties adapt! d to each specific purpose. 
6. The general geology of the state with Epecial reference to clay 

deposits, their distribution and availability. 
7. The brick and drain tile cli.ys, tho localities yielding the best 

qualities and the methods followed in rendering the poorer grades work
able. 'lhere will also be embraced a special consideration of the clays 
used in making paving brick and sewer-pipe. 1 he recent extensive me 
of brick as a paving material, and its sureriority over many other sub
stances, has rendered the subject of brick for this pnrpoee one of very 
great importance, and one to which e-ufllcient attention has not yet been 
paid. Paving streets with hard bricks is fast becoming popular in the 
larger towns and cities. Tfsts are contlnu'\lly btlng made wbich go to 
prove that the durabillty of a street pavtd gith good vltrlfied brick com
pares more than favorably with that of streets paved with other material. 

S. Fire- clays and other depcsits for the manufacture of refractory 
products. There will be given In this connection extensive compari@ons 
of tbe raw materials from the diilerent locslitles In the @late, and reference 
to noted places beyond its limits. Depo~its of this material have been 
found in large quantiti('S and of very superior quality. 

0 . Pottery clays, their propertieP, distrit1ution and location; also 
the materials used for glazing and in mixture8. 

10 . China clays and kaolin, of which large quantities have recently 
been brought to light in the southeastern part of the i;tate especially. 

11. 'l'he prir:cipal industries baeed upon clay, and de£criptions of 
the works and clay pits. 

12. Preparation of clay for manufacture into the different products, 
and the methods used. 



REPORT ON CRYSTALLINE ROCKS. 41 

13. Recommendations for better methods of manipulation. The 
importance or raising the standard of excellence of clay goods can not be 
overestimated. It not only aias directly the manufacturer of the prohucts, 
but indirectly greatly benefits every citizen by providing him with a 
superior quality of material at no higher a price tban be would otherwise 
give for the Inferior article. 

14. Complete statistics in reg1nd to the production of the various 
kinds of clay goods. 

Besides, the report is accompanied by a full bibliography 
of the writings on clays and a complete glossary of terms used. 
When printed the volume will contain in the neighborhood of 
700 pages: divided into 21 chapters and 6 appendices. It will 
be accompanied hy several large maps and over 40 full-paged 
engraYings, besides numerous cuts. 

Altogether, the report. on clays will form one of the most 
valuable contributions to economic geology ever published, 
not only for Missouri, but for the entire United States. It 
completes one of the most inportant lines of work yet under
taken by the survey. 

STUDY OF '.!'HE CR,YSTALLINE ROCKS, 

The granites and porphyries of Southeastern Missouri are 
of unusual interest and great commercial value, for the reason 
that they are the only crystalline rocks occurring in the Mis
sissipi valley between Central Arkansas a.nd Lake Superior, 
and between the Appalachians and the Rocky Mountains. The 
development of these areas is therefore of special importance 
on account of the wide extent of territory they are capable of 
supplying with a high grade of building and orn::tmental stone. 

The investigation has consisted in ma,pping all the areas 
and making a careful examination of the different occurrences. 
The microscopical characters have received particular con
sideration, and mineralogical composition determined with 
great detail. By this means comparisons bave been mllde with 
similar rocks from other localities which are now used largely 
for building waterials,and with which the Missouri stone must 
come into competition when placed on the market. This 
work is practically completed. Tbe determination of a few 



-12 ORGANIZATION AND RESUL'l'i:!, 

odd points will enable the account to be printed shortly. The 
report, in addition to discuasing the topics already mentioned, 
will also take up the general geology of the crystalline rocks 
and the relations of the Yarious masses to one anothel'. Since 
the rocks considered in this connection are the only ones 
found within the limits of the state which are truly eruptive or 
igneous in origin, the subject deserves more than passing 
notice, both from a scientific and a popular stand-point. The 
fact that one part of the state was once the seat of energetic 
volcn,nic action creates a widespread interest in these rocks. 

WORK ON '.fHE COAL DEPOSITS, 

The investigfttion of the coal deposits of the state was one 
of the first subjects taken up after thA organization of the 
survey. Notwithstanding the fact that this material ranked 
among the most important of the mineral resources of l\Iis
souri, and the state stands ninth among the t.1tates of the Union 
in coal prodnction, less was known concerning its structur'e 
arid distribution than perhaps any other deposit of economic 
value. 

The inveRtigation was begun by selecting the localities 
where mining was in progress, it being the object to obtain all 
data possible from districts already well known. "As an out· 
come of this preliminary work there has been printed, and in 
large part distributed, a preliminary report upon the coal de
posits of the state. This report contains over 200 octavo pages. 
As is implied by its title, however, and is distinctly expressed 
in the preface, it is essentially a preliminary report. It is in 
large part a pre.sentation of only the pare facts of the occur
rences of the coal, the facts of most direct economic impor· 
tance, and these are presented in a popular way. The justifica
tion for the presentation of such preliminary report lies in the 
urgent demand for information concerning the subject; but, 
though this report is calculated to satisfy this demand to a 
grea,t extent, it shonld by no means be taken as a measure of 
all that can be presented, and all that will be attained through 
the work in the coal regions." 



FINAL REPOKT ON COAL, 43 

'Ihe most important part of the investigation yet remains 
to be completed. Practically nothing concerning the correla
tion and stratigraphy of the seams ha,s been published as yet 
that applies directly to the state. Since the appearance of 
the preliminary report, much valuable information has accumu
lated, and during the past few months the subject lrns been 
taken up with renewed vigor. At the outset it was found that 
in order to make satisfactory progress, it ,vas necesRary to 
carry on the work in a· perfectly systematic manner. Locali
ties must be studied first which are likely to furnish most 
readily a key to the structure, character and disposition of the 
coal beds over large areas. Tbe leading geological features of 
these districts must be carefully made out, and the ,~xamina
tion extended into neighboring regions. In this way the extent 
of territory covered and the amount ot' practical information 
secured is far greater than can possibly be obtained in any 
other way. 

The area of the Coal Measures of .Missouri includes nearly 
25,000 square miles; besides, there a.re numerous Carbonifer
ous otliers, or isolated areas, along a.nd beyond the b()rders of 
the productive measures which make up many additional square 
miles. The investigation of the coal deposits of the state is 
thus seen to be a work of no small magnitude. Detailed atten· 
tion to the coal indnstry in all its phases involves labor which 
cann(Jt be completed in a few months; it requires much more 
time to make satisfactory observations, to accumulate all facts 
and carry on proper tests. 

In the final report on coal there are to be included: 
1. A general sketch of the coal deposits and geology of 

the region. 
2. A detailed account of the geological features of the 

coal district. '!'his embraces a full description of the different 
kinds of beds and their associationE>, the minute structure of 
the coal-bearing strata, the exact relationfl of the different 
seams, the distance from the surface that it is necessary to go 
in order to reach them, the pointing out of notable and easily 
recognized strata which may serve as guides in searching for 
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particular ,eins, and all kindred information of practical im· 
port. 

3. A description of the uses and properties of :Missouri 
coals, with tables of chemical analyses of all the principal varie
ties from the different countie~, the adaptabilities of the various 
kinds for steam, domestic and metallnr gical purposes and for 
gas-making. In thii, connection will be considered all informa
tion tending- toward a greater ctevelopment of the coal industry, 
including the utilization of coal-dust, slack and such lignites as 
may occur. 

4. A discussion of practical mining in the state, the metbodR 
employed and improvements which may be made, the kinds of 
machinery used and its advantages, the best plans and the most 
suitable machinery for prospecting. 

EXAMINA'J'ION OF BUILDTNG STONES, 

In rnriety and quantity of good stone suitable for building 
and all constructive purposes, no state in the l\'Iississippi valley 
is surpassP.d by Missouri. Yet no systematic investigation of 
the building materials of the state has ever been accomplished. 
That Missouri has excellent grades of quarry stones is manifest 
from the demands macte for certain qualities. That the state 
should baYe many other equaJJy good building stones is not 
unreasonable to expect. Nevertheless, the state continues to 
go beyond its boundaries for many of the bettn grades of rock 
for building. Of the vast sum of money which is expended 
every year for stone used in c<>nstruction of all kinds, a large 
proportion got's to other states. Hence, it is greatlJ· to be 
deplored tha.t a more uact knowledge of the state't3 building· 
stone was not acquired years ago. Recognizing this deficiency, 
an investigation of the building materials of the state was be
gan with the first organization of the geological suney. The 
subject soon pro\'"ed to be much larger than was anticipated 
and bad to be diYided up, different portions being taken up by 
different persons. Some of the topics ha\'"e already been re
ported upon, while othns have received but little llystematic 
attention as yet. 
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The work of investigating the building stones, though early 
comwenced, was interrupted and greatly delayed from time to 
time on account of circumstances entirely beyond tho control 
of those engaged in the undertaking. 

The importance of the inquiry can hardly be overestimated. 
It is a fitting subject to be taken up by the state, and benefits 
all citizens alike. Architects and engineers commonly have 
neither the apparatus nor the i uclination to make extensive tests 
io regard to local building materials. Consequently, they e~
ploy stone which already bas its reputation established. Thus, 
the lack of authoritative information in regard to local resources 
causes the rocks of the state to be discarded, and building 
stones to be transported half wa.v across the contineBt, and often 
placed upon ledges of rock in eve1y way their equal, or even 
their superior. The quarrying int.'.1ustry at home does not re
ceive the support it should, while foreign markets are entered 
and purchases made. 

Among some of the chief factors which determine the Yalue 
of building stone are accessibility, durability, strength, structure 
and reputation. :Xo matter bow excellent a stone may be, it is 
of course valueless f.>r constructional purposes if it does not 
have good transportation facilities. Durability is a phase, of 
the subject which cannot be determined readily from hand 
specimens, and is usually brought out through experience. 
Stones, which ordinarily withstand the influences ofatmospheric 
agencies, readily waste away when exposed to conditions quite 
different from those of their native places, and the acid-laden 
air of great cities is especially deleterious to rock. The resist
ance to weathering is ascertained best in the field by careful 
examination of the nati,e ledges. These observations way be 
supplemented by tests in the labora.tory. Strength, however, is 
usually tbe only factor tested in determining whether or not a 
given stone shall be used. 

The work is sufficiently far along to outline fully the scope 
of the investigation. In making the observations, special at
tention is given to the distribution of the ledges and layers 
best adapted to building purposes, the properties recommend-



46 ORGANJZA1' I0N AND RESULTS. 

ing the varions kinds of stone, and the effects of weathering 
upon the natural outcl'ops. Special attention is given to the 
minute strneture of building stone and changes which they 
undergo in the process of weatheriog, as revealed by the micro
scope. This iei practically a new field as regards constructional 
materials, and has never been ssstematically applied to rocks 
as building stones. It promises most fruitful and interesting 
results. 

In the report which has already been begun it is intended 
to give full descl'iptions of the localities and of the quarries 
now opened, statistics as to production, and the methods of 
getting out the stone. Illustrations of some of the finer grades 
of the O!'namental varieties and the more important buildings 
and constructions erected from Missouri stone will also be 
giYen. 

INQUIRY CONC.ERNING MINERALS, 

Aside from the mineral deposits which are at the present 
time mined on a commercial scale, there exist a large number 
of other minerals which are not yet taken out in quantities suf
ficient 1<' be of much ,alue in trade. Facts in regard to these 
are continually accumulating from all parts of the state. Some. 
of these minerals are known to have a very considerable econo
mic value, and will necessarily soon be the subject of special 
inquiry. Others will be found to bave only a scientific interest. 
;\fany ha\'ing little or no ,alue from an economic standpoint 
are now attracting popular attention and are causing considera· 
ble expenditures of money, time and labor every year, with 
absolutely no possibility ofany adequate returns. On the other 
hand, a number of those having a great economic value are not 
being worked to the extent that they deserve, or they have 
received no notice whatever. Even though many of the mine
rals in the state should prove to be of no commercial import
ance, negati,e results are by no means without value. Proof 
that certain deposits are not extensive enough, or are not of a 
sufficiently high grade for profitable working, will be the means 
of preventing annually a great waste of money and energy. 
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For the study of these minerals much fine material has been 
brought together. Iu their considerntion there will be gh~en 
a complete list of the various kinds, full descriptions of their 
different occurrences, a catalog1rn of the known localities of 
each, and the possibilities of their extent and utilization. A 
careful crystallographic examination will also bP. undertaken. 
Since ~Iissonri affords some of the finest samples in the world 
for this line of inquirr, the subject will prove to be of excep
tional interest and value. 

SPECIAL LOCAL GEOLOGY. 

As already explained, there are particular areas smaller 
than counties which require detailed mapping in a somewhat 
different manner than in the case of the county as a whole. 
These areas are designated as sheets. Since the beginning of 
the present survey a number of typical areas have been selected 
as districts demanding this kind of minute mapping. Those in 
which the work is now practically finished are known as: 

1. Lexington Sheet, in Lafayette county. 
2. Warrensburg Sheet, in Johnson county. 
3. Huntsville Sheet, in Randolph county. 
4. Mine La Motte, in Madison county. 
o. Richmond Sheet, in Ray county. 
6. Ulinton Sheet, in Henry county. 
7. Calhoun Sheet, in Henry county. 
8. Carthage SbeeL, in Jasper county. 
9. Joplin Sheet, in Jasper county. 

10. Bonne Terre Sheet, in St. Francois county. 
11. Bolivar Sheet, in Polk county. 
12. Aurora Sheet, in Lawrence counts. 

The reports accompanying one-half of these sheets were 
written and revised during the past year, and will soon be 
ready for publication. They are on the same plan and in the 
same style as the three sheets completed- the Higgins,ille, 
Bevier and Iron ~fountain. 
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:1rrn1mAL RESOURCES OF COUNTIE~. 

In conducting the areal work of the state it is quite prob
able that with a large part of it the county, instead of the sheet, 
must be taken as the most convenient unit upon which to re· 
port. As the state is the political unit of the nation, so the 
county is the political unit of the state. When, therefore, in 
either the larger or the smaller of the two provinces it is desir· 
able to consider any subject with special reference to its areal 
distribution, the units mentioned become the natural divisions 
into which a complex topic may be separated. In former years 
this was univeraall,y the practice; in the earlier work the 
recorded results of all investigations were contained in the 
county reports. At this time the country was new, and little more 
was required than to indicate the existence of the various de
posits; moreo,,er, much of the energy of the Survey was nee· 
essarily directed toward tracing the limits of the different geo· 
logical formations. 

Although it has become of recent years the practice to 
adopt a smaller and more scientific unit as the basis of areal 
reports, there nevertheless remain good grounds for retaining 
the county as the unit in all cases except the most important 
mining districts. Indeed, the reasons for making the county 
the areal unit in the treatment of the natural resources of a 
region are many: 

1. It is the most widely known and familiar political divi
sion of local importance. 

2. It is the district concerning which nearly every person 
in the state who is interested in the natural products of his 
neighborhood inquires. 

3. It forms a convenient district for working out geologi
cal details. 

4. It is an area whose size is perhaps best suited to the 
purpose.a of instruction in the schools. 

5. It is especially adapted to the encouragement of de
tailed work by local observers. 



COUNTY GEOLOGY, 49 

6. It is the distl'ict moRt commonly inquired about by 
in,estol'R living in other parts of the state or in different places 
beyond its limits. 

7. In !\I issouri it is an area well suited to the preparation 
of maps. 

8. It in no way interferes with the adoption of other units 
of uniform size for a state atlas, as occasion demands. 

In the beginning of the iuwstigation into the natural re
sources of the state, ft general reconnaissance must be mad<', and 
the subject-work pushed somewhat more vigorom1ly than the 
areal work. This having now been accomplished in great meas
ure, the energies of the survey will be directed toward pressing 
to rapid completion the more strictly local inquiries and the 
work which is of more direct benefit. to the people at large. It 
was not possible to accomplish this until after certain prelimi
nary work was taken up. Detailed investigation of a number of 
counties bas already been undertaken where the conditione are 
especially favorable. Although every county in t!Je state must 
bt' thoroughly studied uefore the completion of the suney, it 
is readily understood that all of these districts cannot be taken 
up at once. Some must of necessity be studied before others. 
In making a bC'ginning in tbis direction, the work has been 
governtd to a great extent by the investigation as a. whole, 
those regions being taken up first which best furnish an index 
to the surrounding counties, thus enabling the work to be done 
o,er large areas, and in a, much shorter time than would other
wise be possible. Another important factor in determining the 
priority of certain counties in which operations ha,e been begun 
has been the presence of volunteer and local assistants. In 
this way some counties containing educfttional institutions ba,e 
afforded spC'cial facilities. The instructors of geological classes 
in the se,eral colleges have given, to a greater or less extent, 
attention to the natural features of the surrounding country, 
and have often accumulated considerable information. By 
utilizing the facts previously obtained, and by extending the 
obsen'ations so as to accord with the general plan of the sur-

G-4 
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vey, the state comes into possession of material of great practi
cal value at a small cost. The reports of these counties will 
thus serve not only for purposes of class instruction, but will 
reach the public much sooner than thPy would under less 
favorable circumstances. In this way work has been under
taken in a number of counties, and considerable progress has 
been made. 

The general scheme followed in the cfownssion of each county 
includes a brief general account of the surface relief and drain
age, a description of the lithological chMacters of the different 
rocks and the geological structt1re of the strata. The principal 
geological subdivisious are ('011~idere<l separately, and the 
means of recognizing each pointt•d out. ._\JI the minernl deposits 

of a useful nature are clesc1il.Jed, the nuiouti localities taken up 
in detail, the exten t and di-1lril>ulion defiuPcl au<l the present 
and future value noted. The soils anti minerals are also dis
cussed, aud tbe discriminations to he made ar<' pointed out. 
Chemical analyses and practical tests of the various substauces 
are also giYen. Illustrations are incorporated wbere,er required. 
A map on a suitable scale accompanies the report of each 
county. 

SU:\1MARY OF GENERAL GEOLOGY, 

The geological and ~tructural features of ilissouri forma
tions have never been discussed on bt'oad lines and in accord
ance with modern me1J1ocls. The want of soruE>tbing of this kind 

has long been felt, and the demauds for such information daily be
comes more urgent. Of course, an account of this kind can
not be gotten up in a few months, even if all the energies of 
the survey were directed toward it. It is only acquired as the 
result of Jears of labor. Happily, however, the greater part of 
the info1mation may be obtained as the work on the more 
directly useful lines is being prosecuted. 

All geological investigatiou, in its accomplishment, demands 

tbe settling of certain broad fondamental questions relating to 
tht~ origin and snccession of the formations; and these must 
be considered in order that the best results may be secured in 
regard to the more strictly economic work. Some of these 
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problems are wide-reaching in their bearing. 'l'hey are not 
coufined to a single district, nor a single county, but may fX· 

tend over a greater part of the state, or through several stat<'S. 
Fortunately, many of these problems had already been partially 
or wholly solved before the work of the Survey bad begun. A. 

general study of the rock!!', their arrangement and relations in 
this and adjoining states, bad been made. These results greatly 
facilitated the preliminary im·estigations which in,ariably mui,t 
precede all detailed examinations. With the broad genernl 
questions of intel'state importance already tolerably well under
stood, those which apply more particula1ly to the state alone 
aze much more eafi'ily taken up and more readily solved than 
they could be otherwise. There is considerable work of this 
kind yet to be done. A di8ctussion of it, which embraces a 
somewhat generalized and CO·Ol'dinated consideration of the 
lithological characters of tbe different formations, the structure 
and arrangement of the ,arious bede, and a claissification oftbe 
formations in accordance with the iatest criteria of geologicnl 
science, is necessar_y. The direct !.>earing of the general geologi
cal problems upon the more strictly economic phnses of the 
several topics is shown more in detail in connection witll the 
remarks on the different subjects of which special mention has 
been made. 

Enough facts ha,e been alreadyaccomnlated and sufficient 
data brought together to enable the general scheme of ihe final 
report to bb folly outlined. It includes a general description of 
the geological features and structure of the upper l\:Iississippi 
valley, particularly as arplJing to Missouri. It takes up the 
sepatate geological formations and describes in detail tho 
diameters and distinguishing features of each. It considers 
the arrangement, fiuccession and thicknesses of the formations, 
the variability of the different strata, the unconformities and 
deformations. It notes particularly the useful minerals and 
substances occurring in the different parts of each formation, 
.and points out how most readily to detect the deposits; it con
~iders also other useful materials which are not as Jet utilized. 
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It discusses further the origin, conditions of deposition, and 
the associations of the various beds. 

It is necessary in this connection to mention only some of 
the problems of unusual interest. Tbe occurrence and relations 
of the post.Paleozoic formations in the southeastern corner of 
the state; the exact limits and relations of the Upper and Lower 
Coal .Measures; the character of the divisional plane at the base 
of the Coal ~1eaeures; the exact position of the lead and zinc
bearing formations on the border of the Ozark uplift; tbt, charac. 
ter of the Devonian in ~Iissouri and its exact equivalents to 
simiiar formations of other parts of the Mississippi valley; the 
subdi,•isions of the Silurian; the extent and upper limits of the 
Cambrian rocks-all of these questions are of tbe utmost im
port, not only scientificalls, but economically. 

DIC1'JONARY OF ELEYA'lIONS. 

As set forth in a former statement, the subject of hypsome
tr.r of the state has never received exact investigation. ''~he 
elevations of different points in the state are only approximately 
determined, and the distribution of the zones of equal altitudes 
not defined. In connection wilh mapping, it becomes quite 
necessary that the relative elevations, at least, of ,arious points 
in the state which are included within the different areas, should 
be known with reasonable exactness. The datum to which all 
such elevations are referred is the 'mean sea-level'; and in all 
cases it is necessary to reduce all assumed altitudes to this 
standard. The primary base-lines are the lines of precise lev
eling of the Mississippi and Missouri River Commissions along 
the respective streams, and the trans-continental line of the U. 
S. Coast and Geodetic Survey which tra vcr.ses the state. The 
secondary base-lines are the lines of le,eliog for the various 
railways, where constructed or surveyed throughout the state, 
as embodied in their profiles or level-l>ooks. As the methods 
by which railroad leYeling is done are far less exact than the 
precise leveling of the government surveys, errors in the deter
miaant of altitudes frequently occur, and, in order that their 
results ma,y be used, the errors must be detected and eliminated. 
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For this purpose, profiles or lists of elevations along all the 
Yarious railroads have been obtained. These have been com
pared at their intersections, and any discrepancies which are 
detected have been inquired into and corrected. As all tbe 
various lines are adjusted, a net-work of lines of level through
out the state is found, upon which may be based all mapping." 
The report, which is now practically completed, contains a cor
rected list of' elevations along all t be lines of railroad, and is 
accompanied by a map on which are indicated the lines of pre
cise leveling over all the district. Aside from its invaluable 
aid in connection with the work of the Survey, it will satisfy a 
great and e ,er-increasing demand for information of this char
acter. 

Work Prospective. 

From the beginning, it has been the policy of the Survey 
to take up first those subjects which were thought to demand 
greatest attention, and as far as possible in order of their im
portance. Aside from these topics, there yet remain a number 
of themes which as yet have practically remained untouched. 
With the present resources for conducting the work, it is of 
course a physical impossibility to carry on all lines of investiga
tion at once. Some mui,t of necessity wait until others have 
been fully disposed of satisfactorily. 

It is unnecessary to call special attention to all of the lines 
of work which must be taken up before the survey of the 
natural resources will have been regarded as measurably com
plete, and a full invoice of the state's possessions and possibili
ties will have been made known. Bot there are a few subjects 
which are urgently requiring early notice. 

SOILS. 

Of all the states in the Mississippi basin, Missouri is to be 
particularly benefited by a systematic inquiry into the exact 
character of the soils. Lying only partly within the drift area, 
fully one-half of the state'i! area possesses soils which are directly 
dependent for their degree of fertility upon the underlying 
rocks. -with this intimate relation between the various strata 
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and the soils into which they gra,duate, the question assumes 
an importance that is practically impossible to arrivt\ at in the 
more northern districts. 

Of recent years, there has probably been no phase of geo
log51 which has attracted more attention than the study of soils. 
0 wing to the great. fertility of the virgin prairies of Missouri, 
artificial fartilizers have not as yet come in to use as in the older 
states of the Union and in the densely popu1ated countries of 
Europe. Neverthelesto, it has begun to dawn upon many com
munitie111, as it must necessarily sooner or later everywhere, that 
the soils may not yield so abundantly as years go by. In dif
ferent parts of the country, the real conditions are rapidly being 
comprehended and efforts being made to rrjuvenate the failing 
soils. The awakening is now occurring in many places, particu
larly in the eastern and southern states. But the subject is not 
only receiving attention in those districts where the soils are 
partly or wholly "worn out." It is beginning to be found out 
that in many places, e~en where the soil is surpassingly fertile, 
proper treatment may greatly increase the yield of the producis 
raised. 

Aside from the inherent qualities of the soils, there are 
certain climatic conditions which need careful noting. More 
than once during the past two decades have occurred in this 
and in neighboring states, in successive years, ~·iolent fluctua· 
lions in the total yield of the various crops, and at least two 
or three times within the period the crops have narrowly 
escaped almost total failure, owing to prolonged drouths. Hu
man eJi'orts are of little avail in attempting to change these 
varying climatic conditions, but it is quite possible to effect 
tbe same results by manipulating the soil so that it will retain 
sufficient moisture to carry all vegeta,tion safely through the 
most protracted dry spells. Tbe accomplishment of this is 
made possible through tbe proper chemical and physical in.es
tigaiion. of the different soils. 

Heretofore geology bas been almost universally regarded 
as the sole aid to mining; but of recent years it has come to be 
considered that it is destined soon to be the chief factor in the 
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advancement of agriculture. Tbe interdependence of the sci· 
ence of geology and the science of agricnlture is daily becom
ing more and more intimate. The relations between the prima
tive rock ledges and the soils r('sultiog from their uisintt'gration 
are ever becoming better under.stood. Tile principle lying at 
the base of the more recent soil investigations is that each 
geological form ,1tio11 gi,es rise to a more or less well-marked 
type which is especially ad;1p ted to particular crops. The latest 
work in regard to tbis subject has been on the physical rather 
than on the cbemical side. and the results have been so emi· 
nently satisfactory that it seems desirable to summarize briefly 
the conclusions deduced froui tbe application of a mechanical 
analys•.s of the soils. 

"In the first place, starliug from the fact that the farmer, 
simply from the character aud appearance of the soil, is better 
able than the chemist1 with the most refined analysis, to tell 
what kind of grain it will produce, there is reaRon to believe 
that the differences in the ,alue of the i:ioil1; are due rntlier to 
their tP.xture and the arrangement of gra.ins than to their 
chemical composition ; that all soils contain sufficient food 
material to support crops for years; and that their ,alue is 
measured not by chemical composil.ion, but by their relation to 
the moisture coutainC'd. 

'' Moisture in a, filoil, or the circulation of water in it, is ,ery 
important, and is b1'liPvt>d to be one of the l<>arling determining 
factors in the local dist1ibution of plants. The circulation of 
watl.'r in the scil is bronght about by two forces, gradty and 
surface tension. The fir~t is constant, and acts always in the 
one direclion, so that it, may be practically 11eglecte'1. The 
second acts in any direction, either by pulling the water up to 
the pla11t or away from it, according to circumstanceE>. Careful 
investigation and calculatioo has shown th!lt, upon an average, 
fifty per cent of the volnme of the soil contains no solids, but 
is made up of only watn and air,ancl m::iy be regarded as empty 
space. If a soil is sligblly moist, the wat<>r will form films around 
the component grains. If there is an increase of water these 
tilms will thicken, and, the amount of surface exposed being 
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smaller in proportion to the weight of water, the surfacA ten
sion will become low. If, however, the amount of water be de 
creased the surface tension increaseE1, as the surface exposed 
is much greater in proportion to the less weight of water." (Bain .} 

In a cuhic foot of soil tbe total surface exposure of the 
particles is usually in the neighborhood of 50,000 square feet, 
or a little more than an acre. In some ki11ds of soil it is over 
two acree. Tbis amount of space may be divided in different 
ways, and the manner in which it is broken up controls largely 
the surface tension of the soil moisture. In turn, this deter
mines the relation of the soil to the amount of water it will hold. 
Experiments have shown that different chemicals have two 
distinct effects upon the soils. One is to directly modify the 
surface tension of the soil moisture, and the other is to indirectly 
accomplish the same result by inducing changt's in the texture. 
Since upon the surface tension existing in the soil depends its 
-ability to absorb and to retain moisture, important changes in 
the capacities of land may be brought about through the applica
tion of proper chcmicale, and the power of a given soil to resist 
.<Jrought may be ,ery greatly increased. 

l'he importance of this soil work bas a:vakened a special 
interest in it all over the country, and especially in the eastern 
states. The Department of Agriculture ::tt Washington has also 
taken the subject in hand, and has established a special burean 
whose energies are to be devoted in this direction. The work 
in a general way is to be extended over the whole of the national 
domain. In order, however, that fuch an in,estigation of the 
soils may be made more directly responsive to the needs of 
Missouri, and the results made available at the earliest possible 
moment, special work in this direction mnst be begun by the 
.state at an early day. 

ARTESIAN WATERS. 

The demand for artesian waters, while not so widespread 
as in the states north and west, is yet urgent in many parts of 
Missouri. Tbe desire for this source of water is not because 
the state is not well supplied with streams at the surface, nor 
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because of unfavouble climatic influences, but by reason of 
the great convenience in the use of flowing wells, and on 
account of the common belief tbat such water is exceptionally 
pure. With the desire of Recuring flowing wells, borings have 
been put down in all parts of the state. In a large number of 
cases failure bas resulted. Why the efforts are not successful 
is marveled at, since the principles involved in a successful 
artesian flow are so simple that it comes to be generally 
believed that the governing conditions are equally simple, and 
all that is necessary is to put down a bole far enough and a 
flowing well will result. In reality the conrlitions of a success
ful flow are quite complex, and the practical determination of 
artesian areas involves a broad comprehenRion of the general 
geological featnres of the rl'gion, not of the state alone, but 
of the surrounding territory as well. 

.Although work on this subject has not yet been formally 
begun, there bas, nevertheless, been considerable information 
obtained indirectly. Records of a large number of borings 
and deep wells have been secured, and samples of the drillings 
or cores preserved whenever possible. When the theme is 
taken up and the work of collecti ng facts concerning the arte
sian probabilities for the variouR portions of the state is pushed 
vigorously, the data now constantly accumulating will form an 
invaluable foundation. Moreover, the collection of drill records 
adds vastly to a knowledge of the characters of the older and 
more deeply buried formations in Missouri, and discloses much 
of value in regard to their texture and structural relations. 

It is perhaps somewhat premature to give at this time an 
ontline of a rt-port, but the investigation would embrace, among 
others, the following considerations: 

1. A mapping out of the different areas supplying artesian 
flows. 

2. The essential conditions of flowing wellEt, with special 
application to the state. The structure of the region, the geo
graphical distribution of the formations, the texture of the rocks, 
the amount of rainfall, and kindrerl topics, come under this 
bead . 
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3. The uatnre of artesian wells, and questions pertaining 
to the flow, the force and the factors upon which it is depend
ent, the height to which the water rises, caases of decrease in 
flow and methods of increasing it. 

4. The special uses oft be waters, such as the adaptabilities 
of artesian flows, their valnes as ~ources of power, as supplies 
for city water-works, and as medicinal remedies. 

5. irethods of boring and special forms of machinery 
which have been found to be most economical, and a description 
of these, arn within the scop111 of the work. 

6. l:>articular and unusual conditions of individual areas. 
It will be readily seen t\Jat fundamental to this work is the 

careful collection and study of the records of all wells previously 
sunk in the state. These records become very largely the basis 
of subsequent work. In the dPtermination of flow-levels, cer
tain geological horizons have been found to be water-bearing. 
For example, the Dakota sand st one is in South Dakota tbe 
source of many wells; in northeastern Iowa the St. Peter sand
stone is the oest known stratum performing a similar function. 
It "becomes important to determine which among the many 
layers is most likely to pro Ye valuable for this purpose. Next 
to the question of wha,t horizon may be expected to furnish 
supplies of water, comes that of the depth at which it will be 
encountered. This may be made out by a careful comparison 
of tbe levels of outcrops, surface waters, horizons in neighbor
ing wells, and similar data. The areas available for artesian 
wells can, therefore, only be determined uy a detailed study of 
the structure and texture of the rockl'I, as well as the other 
conditions mentioned. 

ROAD :\IA'l'ERIALS. 

Throughout the country the question of bett~ring the puulic 
highways has of recent years been receiving wide-spread atten
tion. While the subject is largely an engineering one, and 
while a discussion of the advantages anu general durability of 
good roads in the state also comes within the province of other 
fields, there are. nevertheletss, certain phases of the question 
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which properly come within the range of the io vestigations for 
which the Survey was organized. Among tbe t.b.ings which 
may be regar~ed aR <lemanding a,ttention are the localities and 
character of any sn perior st.one t3nitable for impro~ing the roads, 
the facilities for transportation and the approximate cost of 
quarrying and preparation. In addition, the qualities and pro· 
pertie8 of these rocks are to be considered. The location of 
good gra\·els, their areal extent and their quality should also 
receive attention. The subject of the ntiliz1tion of hnrnt clay 
as a road material should be folly discussed. Some of the 
railroads are already using burnt clay for ballast in preferl'nce 
to rock, sand or gravel, with good results, so that the e:x:ten· 
sion of the use of this matnial to highways is iu reality beyond 
the experimental stage. In this connection, special attt>n tion 
should be paid to the g1·eiit dump-heaps which are al ways found 
at the mouthA of coal mines O\·er a considerable area of the 
state, and which, through spontaneous com bui;ition, affurd large 
quantities of thoroughly burnt clay. The extent to which these 
dumps might be nsed for road construction, at practically the 
cost of hauling the material away, id a matter of no small con· 
sequence. 

W-l'l'ER·POWERS. 

The water-powers of Missouri appear destiaed to soon 
assume an importance previously not thought of. Since the 
recent great develop?Uent of and the constant widening of the 
nses of electricity call for an inquiry for utilizing the energies 
now going to waste in the rapid streams of the state, especially 
those in the southern half, the day cannot be far llistant when 
the powers of the water-way8 must be converted into a form 
of energy of tbe highest practical utility, capable of being 
transferred grt>at distances with small loss, and of furnishing 
not only the light, but heat, and the means of running macbin· 
ery of all kinds. The amount of power that may be brought 
under control and turned into useful ways from the streams of 
the state is unq nestionably great, and is a problem of the utmost 
import to every cowmnnity. 
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NA.TURAL GAS AND OIL. 

The possibilities of finding natural gas and oil have long 
occupied the attention of Missourians. With the recent dis
covery and extensive use of thrse substances in the neighbor· 
ing provinces, the interest in the subject has been renewed and 
greatly intensified. Indeed, it may be truthfnlly said that during 
the past decaile no geological question bas occasioned more 
popular concern than that of the likelihood of obtaining natural 
gas and petroleum within the limits of the state. In a number 
of placeR shallow borings have yielded, from time to time, suffi· 
cient quantities of natura.l gas for local use. The success of 
these small wells has led to the putting down of much defper 
ones, and the expenditure of considerable amounts of money. 
The excitement awakened by the discovny of oil and gas in 
Pennsylvania., Ohio and Indiar.a bas stimulated still further 
the efforts to secure them in Missouri. The general opinion 
bas been, not only in this state but in others as well, that the 
only prerequisite necessary to the securing of a successful 
flow of natural gas and oi! is the sinking of a deep well. In 
reality the subject is much more complex than is commonly 
supposed. There are certain natural conditions, all of which 
must be fully considered before a successful flow of either 
substance can be obtained. The absence of any one of these 
can only result in failure. These conditions may be reduced 
to four categories: There must be ( 1) a suitable receptacle or 
reservoir in wh:ch the oil and gas may accumulate; ( 2) a, non
porous cover to retain them ; (3) a particular geological struc· 
ture or arrangement of strat1, and ( 4) a pressure sufficient to 
force the oil and gas to the surface. 

So far us is known, the extent to which the satisf.ying of 
these conditions, insofar as they pertain to Missouri, is accom· 
plished, may be briefly stated here. The presence in the rocks 
of Missouri of considerable quantities of petroleum is well 
known. The occurrences of extensive coarse sandstones, con· 
glomerates and porous limestones, which uct as reservoin1, are 
also known. The existence of compact, impervious shales, 
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which ser,e as co,ers for the more porons bed1:1, is well under
stood. Ariesian or hydraulic pressure sufficient to b1-ing to 
the surface oil or gas, should either exist, is present through
out most of the state. Tbe remaining condition- that of geo
logical structure-is thf' chief 011e which requires in,estigation 
in '.Missouri. The particular phase of geological structure in 
question is that the rocks must be tilted. This causes in the 
porous rocks a movement of the water, oil and gas particles, 
in a simple mechanical arrangement. rhey accumulate in 
order of their specific gravities-the water at the bottom, then 
the oil, and finally the gas at the top. The special structure of 
the strata which will accom piish the desired effect is ordinarily 
known as the arch, fold or anticline. When the top of a fold 
is pierced gas escapes; when the arch is penetrated a little 
farther down oil flows out, and when the base of the bow is 
drilled into only water appears. The most essential line of in
vestigation that is connected with the inquiry into the proba· 
bilities of the occurrence of oil and gas in the state is the 
determination of the location, extent and trend of the folds. 

Lll\1E. 

Perhaps no state in the Union is better supplied than Niis
souri with limestone suitable for the manufacture of a high 
grade of quicklime. Some locaHties are furnishing a quality of 
lime which may be regarded as having no superior in the world. 
Recent inquiry bas shown that tbe lime industry is not devel
oped nearly to the ex1ent that it might l>e, and that rocks well 
adapted to the manufacture of lime are more generally distrib
uted than was supposed. In many places where lime was for
mel'ly burned, the industry could now be readily and profitably 
revived, as the circumstances wllich formerly militated against 
its continuance are now largely removed. The subject of lime 
was one of the first which was taken up for investigation, but 
o~ving to circumstances which could not be foreseen, the exam
ination was delayed after the work had fairly begun. Among 
the topics to be considered in \.l1is connection are the proper
ties and qualities of the rnrious limes made in the different 
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localities, the superiority of certain grades, and the chemical 
and phJ sical charactet'S of the rocks especially adapted to 
lime manufacturt>, Tbe components which give value to lime 
and those which have a deleterious effect are much better 
understood at the present time than they were formerly; and 
the grade of limf' that can be produced from given lirnerocks 

may now be predicted with considerable accuracy. The meth
ods adopted ancl 1he improvements which may be made in the 
lime industry should recei'>e full consideratiou. 'Ibis industry 
should be one of the most noteworthy in the whole state. 

OE:UEN1'S. 

\Vith the rapid development of the material proe.perity of 
the state, cements come to have a greater and greater iwport

a.nce each J'ear. The term itself has recently come to be nsed 
in a much broader sense than formerly, and now applies to all 
those ca.lcined lime prodncls which will set or harden under 
water. Tllose grades wllich are capable of a more or less com

plete hardening are commonly called hydraulic limes, and are 
generally considered better than the ordinary varieties. Aside 
from the so-called hydraulic llruestones which occur in various 
parts of the state, there are doubtless otl1er materials which 
are capable of being made into a high grade of Portland or 
hydraulic cement. The investigations should determine the 
extent of the deposits, their composition and tl:!e n1ethods of 

preparation. 
DRIFT DEPOSITS, 

.Although a systematic examination of the u nconsolidated 
deposits lying above bed-rock in the northern half of the state 
was begun, the removal of the person in charge to a distant 
locality, beyond tbe limits of the 1,tate, led to the temporal'y 
abandonment of the investigation. The work outlined consists 
of a reconnoissance 10 determine the general character, rela
tions and geographical distribution of the various Pleistocene 
deposits. It will lay the foundation for a part of the study of 
the soils and road materials, and will further have an important 

incidental bearing upon other econoOJic questione . . 
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MINOR 'I OPICS. 

Among the minor deposits which should be eventually 
investigated thoronghly are a number of more or less wide 
interest. 

Substauces suitable for the manufacture of mineral paints 
are of more than local irn port. 

The sands fot· glass-making and other purposes require 
c:1reful disc1·imination. Glass·m'.liking has airea.dy become an 
important industry in the state, and the deposits should be 
accurately delineated. 

Marls for fortilizing purposes may in the foture form valu· 
able acqL1isitions to the miner..tl wealth of the state, though 
they may not be used at present. The extent and location of 
the deposits should be m~1dc known. 

CABINET. 

The collecLions mitde during the pursuit of the various 
Jines of investigation are al ways divided into two classes. One 
group is composed entit·ely of specimens obtained for the pnr· 
pose of study or analysis; the other group is made up of speci
mens for exhibition in the cabinet. Heretofore the latter has 
received comparntively little attention, p.Htly for reason, per
hap~, of the insufficient room to properly display them. It is 
expected that in the future much more time may be devoted to 
this branch of the work. The progress of the survey is now 
far enough along to enable this to be done in a highly credit
able manner, provided the req11isite amount of display space 
is obtained . In connection with the different lines of inquiry, 
there accumulates a large quantity of valuable material which 
illufltrates in an admirable way the natural products of the state. 
The best and most typical of these are brought together, care
folly labeled, and deposited in the roo•ns set aside for them. 
It is expected, ultimately, that all of the mineral materials 
found in each county will be fully represented, and the collec
tion will form a complete index of what ma,y be obtained in the 
state. Being attractively displayed and conveniently placed, 
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architects, euginP,ers and others may readily and easily exam· 
ine and compare the various sa,mples, and learn what is best 
adapted for their respective purposet1. The cabinet serves to 
show, in the best manner possible, what Missouri possesses. 
There are represented the various ores, clays, building-stones, 
soils, limes, coals, minerals, fuels and innumerable otl.Jer 
things of interest, as well as the pl'Odncts made from various 
raw materials. A series of photographs is also being prepared 
to illustrate the various geological phenomena, and, incidentally, 
Missouri scenery. .A. set of charts is in preparation showing 
the distribution and structure of the various useful deposits. 
The models already referred to in connection with mapping 
are also designed to be made useful in this connection. 

The material for the cabinet which has been obtained by 
different members of the Survey is added to by the co-opera· 
tion of many individuals. Owners of various quarries have 
thus offered to furnish, suitably dressed, different samples of 
building and ornamental stones. .Proprietors of clay industries 
have been liberal in supplying suites of their wares and the 
raw materials. Operators have endeavored to send in repre
sentative sets of their mine products; others have likewise 
aided. Although tllis work has only been fairly started, the 
ensuing year will show great gains. 

In extending the usefulness of the work of the Survey, 
special attention is now being paid to the selection of an educa
tional series of specimens illustrative of the mineral resources 
of the state. As might naturally be expected, in connection 
with the minerals for the cabinet there necessarily accumulate 
many duplicates which are not needed by the Survey after 
they have been studied and reported upon. l\'Iost of this mate
rial is of the greatest value for class instruction in colleges 
and high schools, and may be made available for this purpos~ 
at little or no additional expense to the Survey. .A. number of 
educational institutions have already expressed a desire to 
obtain suites illustrative of the geology and economic resources 
of the state. In the case of the State University, installments 
of this kind have already been selected and made ready. Addi-
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tional collections will follow shortly, and other instituti.ons pro
vided for in order of their applications. 

As a further aid in college instruction, and as a special 
means of familiarizing the sludents with geological phenomena 
in Missouri, a set of selected pllotographs pertaining to Mis
souri geology has been arranged for, and may be disposed of 
at the nominal cost of making the prints. Thi.i aeries will be 
added to continually, and will be made more and more com
plete as the work of the Survey goes on. A printed list of 
these photographs, which may now be bad, will b~ printed 
shortly, together with an explanation of the phenomena they 
represent. From this catalogue each instructor will be able to 
choose those photographs he most desires. 

LIBRARY. 

No special effort has been made to form a complete library. 
However, through exchanges and gifts from scientific institu
tions, a nucleus of a geological library bas been established. 
It is essentially a working collection of books, and is designed 
to serve as a reference library for those directly interested in 
the geology of the State. Several hundred books bearing 
directly upon geology, besides many others incidentally refer
ring to geological tbeme1:1, have been secured. In addition, a 
considerable number of pamphlets and unbound volumes have 
been acquired. At the present time these are in the geological 
rooms. Efforts are being maue to mc1,ke the collection as com
plete as possible in the literature pertaining directly to the 
local g1::ology of the State, aud in the publications which, though 
relating to the geology of other stateti, throw light on the geo
logical structure and rec;oul'ces of M.issouri. 

ln this connection there is in preparation a complete bib
liography of the literature relating to the geology of the state. 
It is in the form of a dictionary cc1,talogue, with abundant 
cross-references. 

G-5 
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PUBLICATIONS OF THE SURVEY. 

A full explanation has already been made of the general 
plan adopted in the repor·ts of the Survey. In plitcing the re
sultt1 of the variouo investigations before the public, progress 
was necessarily apparently slnw. The rea':!ons are obvious. 
Now that the survey is under good headwAy, the reports on 
the various lineA of work takeu up will appear in more rapid 
succession tbau heretofore. Altogether there have been printed 
in the Yarioas reports about 3000 pagt>s, of which over one-half 
have been issued during the past <>ight months; and during 
the same period nearly as mucb additiona.1 nrnnuscript has been 
revised and made re,:1,dy for printing . 

.Briefly. the contents of the reports are appended. 

RULLETJX:, 

-HO Pages, 78 Plates, 71 Figure•. 

No. 1. Mlmtnlstrattve report; Coal Jle<ls or Larayetw county; llLtlldlng 
Stone amt Clays of Iron, St. ltrancols an•l ,ladlson countl<>s; Preliminary Cata
logue of l!'O,stls OP<'urrtng ln )rtssninl. 

xo. 2. llll)Uogrupby of Geology of Missouri. 
::So. ;l. Clay, Stone, Lime and :;and J tldu-lrles of St. Louis City and County; 

)ftneral Wut0 rs of ttenry, St. Clair, Johnson ancl Benton Counties. 
Xo . 4. Description of Lowerl'urbonlferous Crlnoltls of Missouri. 
Xo. s. Age• anel Origin of the(' rystalli1w Horksof )llssourl; Clays and Build· 

lni;,; :-tone, ot' Oertal1\ w·astern·Uentrul Counti('; Tritrntary to Kansas Ci ty . 

:-<IIEE1' HKPOHTS. 

Co~TEN'r~ ; 
:111.1 Pages. 1 I l'lates, :!,, fr'i(!ttl'es. 

No. 1. [(tgglosvillt• >'heet, L'lfayt>ttc rouuty; 'l'opography, hy<lrogruphy, 
soils, forestry, stratlgmphtc anel structural geology, eoal, building ston<"s, and 
C'lays. 

Xo. 2. Bevier f\heet, lnC'lu<llng portions of )faC'on, Randolph and Charlton 
counties. 

No. :l. Tr·on MOlllltaln Sheet, iuctutllug po1·tlons of Iron, Rt . Francois ancl 
JllUdlson counties. 

llfl<:'.\:Sl.\L Hlsl'Ol{T>i. 

1,50 Pages, 5 Plates, 1 Oiagmm. 
C'OSTE~·r~: 

1. ntennlal Report or the Slate (:eologlst, trunsmtttecl ny the Bureau or 
<:eology am! Mines to the Thirty-sixth General .\sseml)ly. 

2. Biennial Report of th<> ~tate Geologist, trunsmlttetl l)y the Bureau of 
Geolo ~y an ti )lines to the 1' hlrty-seventt1 General .\~sembly. 

3. Bie nnial Heport of the l->tate (;eologtst, transmitted l)y the Hureau of 
Geology an<l )rtnes lo the 'l'htrty-elghth General Assembly. 
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\' OLLl)lJ,; l. l'UELl)llX .Uff ltl,;J'Olt'l' OX CO.\L. 

Hl ARTHClt Wl~~LO\\. 

:J:.! 7 P<1ges. J Plate, I [J J Figures. 
('oXTE!\T ... : 

Chapter I. ('oal )leasures. 
l'ha1)(t•f ri. coal lieus. 
<'hapter ITT. <'oal Inclostry. 
l'baptn 1,· . sr~temallc DesN1ptton of coal Heels . 
• \ppt>ndix .\. Coal )lining in Thin Jleds . 
. \ppendlx 11. Coal Op(•rators or )llssourl. 

\'OLl' )[E TL mox ORES. 

BY' Fl{.\SJ{ L. X .\~0~. 

:JO(; Pages, a Plates~ I;:! lf1igtwea. 

('o:-TRST,, : 
Chapter J. ores or Iron. 
('hapter u. Tron Or<'s of Missouri. 
Chapter Ill. :-<pec·ular Ores of the Porphyry Region. 
Chapter I\'. Red Hematites of i\llssourl. 
Chapter \'. (;eneral Geology of the Ozark I •pllft. 
Chapter \' 1. ;-pecular Ore of sandstone Region. 
Chapter \'TL Ltmontte Or<'s . 
('hapter YTII. Introduction to Iron Ore Localities. 
Chapter IX. ~pecular Ores In Rantlstone. 
Chapter X. Llrnonites. 
Chapter XL Ut·d Hematites. 
Appendix .L Tron Ore Deposits of Xortheastern Arkansas. 
Appendix H. Historical and Statistical Sketch or fron Industry. 

·\ 'OLUi\lli; HI. )USER.\L WATEW3. 

u1· P\CL SCHWElTZ.l'at. 

;1;;r; Pages, S+ Plates, 11 Figures. 

COSTE~'r...:.: 
Chapter l. Orl!{lll or )llneral Waters . 
Cllapter 11. .\ nalysls and< •omposltlon of Mineral Waters. 
Chapter TTT. Therapeutics of Mineral w·aters. 
Chapter 1,·. )flneral Waters of the State. 
Chapter v. )lurlatie Waters or Brines. 
Chapter Vl. Alkaline Waters. 
('hapter VU. i:iulphatlc Waters. 
('hapter HH. Ohalyheate \\'aters. 
('hapter IX. Rolplnir Waters. 
Chapter X. Y.:nropean and Missouri Waters Oompa1·ed . 

67 

• \ ppendtx .\. Helatlons bPtween Grulns per Litre and Grains per Gallon. 
Appenc11x B. .\cldltlonal .inalyses or )flssourl Mineral Waters. 
Appencllx c . Blbllograpliy of ,nneral \\'aters. 
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VOLOIE IV. PALEOX'.l'OLO(;:t: (l'ABT I). 

IJY CllAHLJ!S HOLLIN KEYES. 

C'ONTl>NTS: 
H J.J P11ges, S.J Pl£Lte.~. O l!'igures. 

Chapter I. Introtluction. 
ChaptPr II. Rket"h of ,mssourl Stratigraphy. 
Chapter Ill. Rlolo1'(ical 1<elatlons of 1,·osslls. 
Chapter 1 v. Protozoans and Sponges. 
Chapter , . . llytlrozoitls anti Corals. 
Chapter Yr. Echinoderms: Echlnolrls anrl Asteroids. 
Chapter Yll. ~:chlnodPrms: Cystlds and Blastoids. 
l'ha pter \' 111. Echinoderms: Criuoicls. 
Chapter JX. Worms and Crustaceans . 
• \ppencltx. Stratigraphic Uatalog\le of )Ussourl ·~·osslls. 

YOLG)lE \'. l ' .\LEONTOLOGY (PART Tl ). 

BY CIIAKLKS ROLLIN K•'.YES . 

Oo~Tl':N't:-:: 
H:JO l'ages, 22 Plates, 2 Figm·es. 

Chapter x. l'Olyzoans. 
Chapter XT. l3rachlopods. 
Chapter XU. Lamellibranchs. 
U!Japter Xlll. Gast<>ropocls . 
Cllaptor Xl V. Ccphalopocls. 
Chapter xv. Vertebrates. 
Appendix. Synonymic Indexlcal List of Fossils of Missouri. 

VOLUME n. LEAD AXD ZTXC DEPO::,ITS c;:;1,:c'l'IOX I). 

BY ARTHUK WC~SL-OW, 

UON'rKN'l'll: 
387 Pc,ges, 12 Plcites, 7l Figures. 

Chapter I. Hlstorl('al Sketch of Leatl and Zinc. 
Chapter 11. Lead and Zinc ancl th<'ir Compounds. 
Chapter TTT. v1strLbut1on an<l Condlt lons of OccurrencP of l.ead an<l Zinc. 
Chapter IV. Lead and Zinc Deposits of ~'orelgn (;ountrles. 
Chapter V. Lead and Zine Deposits of the United States. 
Qhapter Vl. Industry and Statistics of Lead and Zinc . 
Ohaptor V 11. History of Mining In Mtss::)Url. 
Chapter YTII. Physiogmphy or the :Wnlng Districts. 
Chapter IX . General Geology. 

VOLUMF: VII. LE.U> ASV ZISC DEPOSITS (SECTlOS Tl). 

lff ARTHUR WISSLOW. 

CON'l'JJ:X'l'S: ' 
401 Pc,ges, 28 Plates, JOG l•'igures. 

Chapter X. General Geology. 
Chapter XT. Geological History of Southern ~llssourl. 
Chapter Xll. Ore Deposits. 
Chapter XUI. Imtustry uncl S tatlstles of Lead and Zinc. 
Chapter XI\'. Mines of tile Southwestern District . 
Chapter XY. llCtnes of the Sou tbeasteru .Olstrlct. 
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Chapter XVI. ) lines of the Central District . 
• \ ppen dtx A. Si lHly of Cherts of )llssour i, by E. o. Hovey. 
Appe1ultx B. Methods o f Analysts, by J. ll . Houartson . 
Appendix C. Lis t of References. 

\ ' OT.l')!E \'III . AXXlJA L l<&l'OHT. 

R Y CH AHf.ES JtOLf.IN ), .EYES . 

l fJfJ Pages, :Jo Plates, 11; Figure.$ . 

COSTEST, (accompanying papprs) : 
Hte onlal l<eport of the ,.;tate <leologtst. 
Crystalli ne !tocks. by Erasmus llaworth. 
Tal>les of .\ lt ltudes In Missouri, ])y C. F . Marbut . 
.t;·umlnmental Charac-tPrlstlcs of the Ozark :llountatns. 
Coal )feasures of 3llssour t , by G. c . Broadhea d. 

YO Ll')I J<: TX. ARE.\T, GEOLOGY (HE.\ D Y) . 

nY C. F . '[AHIH .. r ASD O'l' H }~lt S. 

:::.;,, Pages . . ; 1liaps. :!O Plates. so Figures 

VO Lt' ) rn X .• \X~lf.\L R EPORT . 

,iJ,;n Page.'t. J,; Plates, ;t;; Figures. 

INDIVIDUAL WORK OF THE GEOLOGICAL CORPS. 

69 

During the past year the efforts of the Survey have been 
restricted in regard to all the field work somewhat more than 
in previous years. The energies of the diJferent members of 
the geological corps have therefore be.en directed largely toward 
bringing together some of the results obtained during several 
years of investigation, finishing up this work so that it could be 
published, and in preparing for the press other information se
cured. The necessary field work has been undertaken for 
completing the reports on the several subjects begun in pre
vious years. 

In addition to the administra.ti ve duties connected with the 
Survey, and the editing and supervision of the prin ting of the 
reports, the S tate Geologist has personally undertaken to com
plete the investigation of the building stones of the state, the 
work of which has progressed as rapidly as circumstances 
would permit. A general account of the geology of the state 
has also been begun, but this must necessarily go on slowly at 
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first. Besides, numerous field examinations have been taken 
in order to settle disputed or doubtful points which have come 
up in the course of the work in different parts of the state. 
The report on Paleontology was finished and published. 
Several minor papers were also prepared for different scientific 
journals. 

Mr. E. H. Lonsdale, who was formerly connected with thi> 
Survey, but who has for the past year and a half been engaged 
in geological work in a neighboring state, has recently resumed 
work in Missouri. He is thoroughly familiar with the investi
gations being carried on and the details of the various lines 
of work in progress. As a special theme of investigation, be 
bas undertaken an inquiry concerning certain building mate
rials of the state, and it is presumed that a report embodying 
the results of this work will form one of the moat instructive 
reports to appear, and at the same time one of great practical 
value. 

Dr. Erasmus Haworth has recently given considerable 
time to a full and a fina,l revision of his report on the crystal
line rocks of Missouri. This is a very interesting piece of 
work, and one which bas long been needed, for practically 
nothing bas been written regarding the economic value of the 
granites of Missouri. The rock has proved to be a good grade 
of stone for all kinds of building ·and ornamental purposes. 
Moreover, it has no equal in the Mississippi valley, and is des
tined to have far wider utilization than at the present time, 
though some of the finest buildings in the large cities have 
been constructed of it., in part at least. The study of these 
rocks was begun some ten years ago at private expense. Af
terward it was continued in connection with the Federal sur
vey. Subsequently the investigations were taken up under 
the auspices of the Missouri survey. The original plan was 
therefore changed somewhat, and the work adapted to the 
special needs of the people of the state. The report is now 
practically ready, and will form a part of volume VIII. 

Prof. H. A. Wheeler bas continued his investigations and 
experiments upon the clays of the state. The Jield work is 
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completed, the physical tests fi uislled and the chemical a.ualyses 
made. Tbe report is alr<>ady more than half written, Md the 
entire manuscript promises to be ready for printing by the first 
of June nfxt. The wealth of Missouri in clay for nearly all 
purposes is something astouisbing-, as brought out by the re
cent study. 'l'he discovery of extensive deposits of good china. 
clays will cert,1i11ly attr:rnr. capital sufficient to start up on an 
extensi,7e scale a new in<ln~try for tht~ state. 

Mr. C. F. :\farbut, who baA bad charge of the detailed 
mapping for some time, bas pushed the work with Yigor. 
During the past summer he bas finished several of the sheets 
previously begun. Bt>fore the close of the season all the work 
assigned to him was cowplete<l in a thoroughly satisfactory 
manner. During and since bis completion of the field work on 
the several areas, Mr. Marbut has written full accounts of the 
geology, and t~ese reports, by the time the drawings for the 
iJlustrations arEI preparrd, will be ready for the press. The de
mand for these sheets has become ur~eot, a,nd it is hoped that 
no unnecessary delaJ s will occur to prevent an early publica
tion of th<>se reports. Fnrtber, a report of the hypsometry, 
or the altitudes of the state, upon which Mr. Marbut has been 
engaged as part of his work for the past four years, is finished, 
and forms a part of rnlume VIII. It will be essentially a dic
tionary of elevatious of all the towns and principal points in 
the entire state. All enors and discrepancies have beE·n care
fnlly elimiMted so f,1r as possible, and all altitudes reduced to 
mean sea-level aF< a datum plant>. 

Mr. Arthur Winslow has l:>1.'en engaged chit fly in bringing 
together materia.ls for his r<-'port ou the lead and zinc deposits, 
first as an officer of tbe Survey and JatH by contract. This 
work was begun seYnal J· f>ars ago, and notrs gatllered and · 
observations made without serious interruptions during that 
period. fn July of the present year the manuscI"i1,>t of the re
port was .finally completed and the printing begun. For tbe 
succt>eding five mont.hs the final re.it:lion of the work was 
carried on, and the proofs read as the matter went through t.he 
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press; two balky volumes aggreg!l.tiog 800 pages, illustrated 
by suitable cuts and maps, are the ontcome of these efforts. 

Mr. J. D. Robertson was in the employ of the Survey dur
ing the first half of the present biennial poriod . His efforts 
were <lirected largely to assisting on the lead and zinc report. 

Prof. E. NL Shepard, who for several years past has been 
engaged upon thE> areal geology of the rPgion around Spring

field, has recently submitted a detllile<i account of bis obser
vation~, which will he incorporated in a very full report on the 
district. It forms a va,luable contribution to the geology of 
the soutbwe~tn:n part of the state, and it is hoped that the 
printing of the report may be begun e:trly in the 8pring. 

Prof. J.E. Todd, who bas spent several 1rnmmers in mak
iEg a study of the drift or superficial deposits of the state, has 
commenced the preparation of a report on the subject, with 
the assurance that it will be ready for submission early in the 
summer. 

CO·OPERA.'l'ION OF FEDERAL AND STA'l'E SuRVEYS. 

An effort bas been made recently to obtain aid from the 
United States Geological Survey on work which is too ex
pensive for 1he state organi?:ation to underta.ke satisfactorily 
without greatly increasing its facilities, yet it is work which is 
very necessary as a fundamental bel p to the determination of 
the economic resources of a district. As a result, the director 
of the Federal Survey has expressed a willingness to co
operate in certain lines of work, and it is expected that a party 

will be put in tbe field during tbe coming season. The plan 
bas worked well in other statt>s, and it is believed that Mis
souri will be greatly benefited by the aid thus received. 
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EXPENDITURES DURING THE BIENNIAL PERIOD. 

During the past biennial pniod the appropriation for the 
continuance of the Sur,ey was only one-half as much as it was 
during previous terms. A tahnlated statement showing the 
distribution of the funds is given below: 

Salaries . . .. . ... . . .. ... . . . . . .. $9 ,32~ Oi Ftel(l S\lppl!es . . . . .. • .. .... . . 4 93 

Subsistence . . . .. . • . . . . . . • 464 20 Library, books . . . . . . . . . . .. . S96 :17 

Ra ilwa y fares . . . . . . . . . . . . . 5J5 22 Photographs a n<l supplles.. . 10:i i4 

Horsc and wagon b lre.. 2,~1 45 Reports, p r in t ing . . .. . .. . . . ~.41:i 82 

Postage and telegrams. . . .. . 179 r,~ Repor ts , hi nd In g . . .. . . . . . .. . 16'l 00 

Freight a n<! express . . .. . . . . 47J 14 Maps . ...... . . .. . . . . .. . . . .. . . . 7:-.7 .w 
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F UTURE OPERATIONS OF THE GEOLOGICAL SURVEY. 

PRESENT STA1 U8 OF THE WORK. 

In continuing the geological survey of Missouri, profit 
should be deri,ed from the work of the past, and careful at 
tention paid to the experience gained. In the previous pages 
them have been briefly outlined the scope of the survey and 
metbods follow<>d in investigating the natural resources of the 
stat<>. A summary is also given of what has already been ac
complished, of tbe work which is now in progress, and of the 
work which yet remains to be taken up. It may be readily 
inferred that a geological snrvey of a region, a thorough in
vestigation of the useful deposits of a gi ven district, is not 
something wbicb a state may well do without, but in reality is 
one of tbe fundamental factors in all industrial activities. 

The demands for information and aid which a,re continually 
being made upon tbe stuHy from nearly every part of the 
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state, show clearly tbe wide-spread interest taken in the differ
ent lines of investigation with which it has to deal. as the 
work continues, the fact is becoming more and more generally 
recognized by the people that the class of investigations now 
being carried on is what should have been undertaken and 
completed long ago. The work of the geological survE>y is 
now fairly begun. The plans of operation are progressing sys
tematically. The results are rapidly accumulating. In order 
that the work may be carried to completion, time is required . 
. Any delay, back-set or suspension of the work can only give 
rise to a depreciation, in a great measure, of the results already 
secured. That the attainments may last for all tirue to the 
benelit of the state, liberal provision is necessary to carry the 
work to completion. 

In following the history of the geological 8urvey of the 
State, it will be seen that its life has been a fitful one. To 
quote from one of tbe recent biennial reports: "H bas existed 
for a few years only to be discontinued before any plan of work 
was completed, and at tbe sacrifice of much of the result 
reached. It has teen weakened by successive changes of man
agement, with accompanying changes of policy. Its trained 
corps of employes and itE< equipments for work have been lost 
during the interim between two periods of activity; its collec
tions designed to illustrate the resources of the Stale have 
been scattered, and with it all a considerable sum of money has 
been expended. Yet the interests which this wo1k is ei;pecially 
devoted to have continued to C'xist, aucl have continued to de
mand recognition and will always continue to do so, .whether 
it be through a Bureau of Geology and Mines, through a Board 
of Internal Improvementi,:,, through a Bureau of Statistics, or 
through a Special Commie:iion. And these facts, true as re
gards Missoul'i, are based upon the experience of other states 
and nations. Just so surely as it is true that it is conducive 
to the welfare of the State that the existence, the extent and 
the nature of its mineral resources should be determined and 
made known, just so surely will such work be prosecuted. 
HiE1tory would teach us that the question is, not whether these 
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facts shall be determined or not, but whether t hoy sha.ll be 
determined now or later. If dete1mined now, tbe re~ults will 
be. available at once and the benefits will be felt immediately; 
if determined lftter, the beneficial eff~cts will be deferred in 
proportion. The work is not to be regarded ftS a luxnry which 
a ricb state may afford, bnt which a poor sw.te may dispense 
with; it is an investment which will yield good returns to the 
poor as well as the rich; it is a work of improvement which 
will enhance the rnloe of property; a work in harmony with 
the peace-loving spirit of the age, in accordance with which 
the energies of the state are being directed more and more 
toward industrial development." 

RECAPI'l'ULA'.1.'TON. 

To summarize brietly, the work finished during the past 
biennial period, as shown by the published result!ll, hais been 
tbe report on paleontology, in two parts; _the lead and zinc re
port, also in two parts-font· volumes in all; and two sheet re
ports-the Iron Mountain and the Bevier. The work on ten 
other sheets bas been in great part tiuished1 and the reports on 
crystalline rocks and several minor subjects have been made 
ready for printing. The investi1.?ation of the clays and build
ing stones and tbe mapping of certain area'! have made good 
progress. 

Of the work demanding immediate attention, there are the 
reports whieh are practically complete autl now regarded as 
ready for publication. These are ti ,e sheet reports on areas 
in th~ central and western parts of the state, which were pre
pared during the past summer, the reports on the granite rocks 
of the southeast, the dictionary of elevations, and the memoir 
on the formations of the Coal i\'Ieasures. Beside!', there are 
several important reports which are very nearly reaciy, some 
requiring a little field work, others needing some further pre
paration and revision before being sent to the press. A.mong 
these may be mentioned two sheets in the southeastern part of 
the state, four sheetea and Greene county, in the southwest, 
and tbe report on clays of all the state. 
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There are several lines of work which are far enough 
along to be completed during fhe n~xt two years; thf'se are 
the examination of the buildiug stont>s irnd the geology of sev
eral districts. As new work, the examinations of all useful 
minerals of the state and of building materi:-1ls should be com
mrnced at an early date. 

IJONTINUA.TION 0F THE INVESTIGATION. 

Previous estimates made fur conducting the operations of 
the geological survey have been based on $10,000 for the bien
nial term, and during the first three years the amount made 
available was at this rate. During the next biennial period 
there will be, in addition to the continuation of the regular 
work and the accomplishment of the necessary field opera
tions, a large amount of materi;i,l which must be prepared for 
printing; and this last feature will form a much heavier item 
of expenAe than heretofore, for the reason that results have 
been allowed to accumulate. Nevertheless, it is believed that 
the work is now so far advanced that it may be carried on 
succesE1fully and satisfactorily on $14,500 n.nnually, or $39,000 
for the biennial term. This amoun t is considerably less than 
what has been counted on in former years. Of course a larger 
amount would enable the work to go on just so much faster, 
and permit the resnlts to be brought out more rapidly. But it 
is believed that with a moderate ou ~lay, even though the work 
be extended somewha,t, it can be conducted more economi
cally, aod in reality more $peedily, th>:t'l if a larger sum were 
expended one term, and in the next, perhaps, a much sm:i.ller 
one. 

In order that the work nHy l>e Cf)ntinued with the SA.me 
~igor during the next two years, the annual appropr·iation 
should not be less than that in the p::i,st. There i$1 however, a 
desire to have the investigations go on more rapidly, the 
reasons for which have already been stated. If the work is to 
be extended in the manner expected, an enlargement of the 
means for the next one, two or morA l>iennial periods, as the 
ca~e may be, is neces~ary, after which a diminished amount 
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would suffice until the completion of the survey. The advan
tages recommending this plan. rather than that of smaller ex
penditures extending over a long pe1·iod of years, are, greater 
economy, more definite limitation to the completion of the 
work, quicker attainment of results, and earlier presentation 
of the information to the public. 

In this connection it may ht~ stated, ')Uoting again from a 
former report, that "few people who have not bePn engaged 
in such work, or who have not tried to carry it over a great 
state like this, so as to produce results which shall be a1:1 
authoritative as such official work ought to be, realize bow 
small an appropriation of $10.000 pP.r year is, when the magni
tude of the interests in,ol ved is conside1·ed. 

"Ten thousand dollars represent: 

11etwC'en •, ancl •~ of a cent per lndlviclllal; 
One cent per every forty -acre tract ; 
Ont•-fortletll of a cent per acre ; 
On e elght-hun<lreclth of one per cent of the total assessed valuation of p1·0-

perty: 
one two-huntlreth part of thP state r evenue ; 
one ono hundred nn<l fiftie th part or the total expenses of the state. 
One-t,ventteth of 0110 per cent or the annual value of tile mineral products 

of the state. 

''l'he sum represented by a'l increase in the land value 
through tho work of the survey, of only five dollars per acre, 
and of only twenty square mites, would pay for the operations 
of the snn-ey, as at preE.ien t run, for about six years, and this 
small amount is now in places paid for miniug rlgllts in the 
state upon lands known to be underlain by coal. A.n increase 
of the same amount over l\vo thousand square miles would 
raise thf\ amount received by tbe state from taxes by about 
$20,000 per year." 

Put in another way, one of the areas of detailed mapping 
and CO\'ered by a "sheet" contains in the neighborhood of 230 

square miles. In a coal area, where the presence of the coal 
beds is established by the survey, the value of the land is greatly 
enhanced. Placing itat only $10 an acre for such an area, which 
is low in those districts which have been investigated thus far, 
the total increase in the valuation would bring into the state 
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treasury every year over $1500. This in itself is more than 
what the state originally expended on the area, and in itsP.lf i.s 
a goo<l investment. 

Th<> portion of this ten thousand dollars per year derived 
from different sources is as follows: 

~·rom taxes on real property ............ . ....... . .............. ·I $3,500 oo 
~'rom taxes on personal property ..... . 

l<'rom taxes on rallroatl, l>rlclge :.inrl telegraph companies 

l:'rom license from dratllshops, etc ........... . .... . ..................... . 

1,r,00 oo 

;;o oo 
90000 

.l!'rom taxes on mcrclrnnd tse anti manufacturing plants... .. .. . . ..... . . . 4r,o oo 

~·rom fees and spC'clal taxes, about ......... . ............ .... .... . ....... ·1 __ 1,000 oo 

'l'otal............... . ..................................... . ..... . . .. .. . . . .. . . 10,000 oo 

DTS'l'RIBU'l'ION OP REPORTS, 

The printing of the reports is naturally the heaviest item 
of expense connected with the survey, and ordinarily should 
use up folly one-half of the a\·ailablP- resources. This expen
diture may be in great measure overcome by modifying the 
present way of distributing the reports. After supplying the 
reports to the members of the legii;lature, state officers, state 
institutions, college and school libraries and leading newspa
pers of the state, 11nd persons gi dog aid to the Survey, first
class libraries and geologists of national reputation beyond the 
limits of the state, and a small number to satisfy future demands 
ano exchanges, all remaining volumes may be sold at the cost 
price of each volume, the moneys thu:i accruing to be covered 
back into the treasury of the state. By this method of dis
tribution, from one-half to two.thirds of the total amount of 
printing would, in the course of a decade, revert to the treas
ury. Tbe selling price per '\"Olume would never be more 
than ooe dollar, and often only one-half of this - au amount 
sufficient to prevent undue wasting. Reports would get into 
bands where the.v would do the most good to the state. Tbe 
distribution could be more properly and more equitably made. 
The geological reports have an intrinsic value, and uader the 
present method of disposition command good prices at the 
book dealers, as the editions are exb ansted. 
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Even the old Swallow report of 1855 now sells for $2.50 or 
$3. The Pompelly report and atlas of 1872 reftdily brings $8; 
and the Broadhead report of 1874, $5. These facts are men
tioned merely in order to show how the reports of the geolo
gical survey are regarded by those li'\'ing not only inside the 
state, but far beyond the borders as well. Furthermore, sim, 
ilar scientific reports of other states and of nearly every civil
ized countr.v issuing publications of this kind are held for sale, 
usually at cost. The geological reports of the neighboring 
states of Arkansas, Iowa and Minnesota are thus sold; and the 
scientific memoirs issued by the Federal government are dis
tributed in a similar manner. 
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GENERAL GEOLOGY OF THE MISSOURI CRYSTALLINE 
AREA. 

( By Charles R. Keyes ) 

GEOGR.A.PHICAL DISTRIBUTION, 

The massive crystalline rocks of lVIiAsouri are confined to 
the southeastern part of the state. They occur in irregular 
masses and isolated hills extending over an Mea 70 miles square, 
which is widely known as the Iron Mountain count.ry. The 
series consists of granites and porphyries as th~ principal 
types, with several varieties of dark, trappean ro'cks which 
nre chiefly diabase and which occur in the form of dikes. All 
are very old-in fact, the most ancient rocks exposed within 
the limits of the state. They are regarded as igneous in nature, 
and as pre-Cambrian in age. The nearest exposures of rocks 
of like antiquity occnr in northern Wisconsin and Minnesota. 
Outcrops of other crystalline masses are found in central Ar
kansas, but all of these are much younger, probably Cretaceous, 
and consequently are in no way related to those of ~fissouri. 

Pilot Knob is approximately the center of the crystalline 
district. For a distance of perhaps a. dozen miles in all direc, 
tions from this point, the m'l.ssive cry.::irn,llines form the g-reater 
portion of the surface rock; while in an easterly direction they 
are practically continuous for more than twice as far. Beyond 
the large central field the exposures gradually become less and 
lesei frequent. To the north they do not reach much beyond 
Bismarck. Northeastward they are found in Ste. Genevieve 
county, 30 miles from Pilot Knob. O n the east, hills of similar 
rock are abundant as far as Castor creek. To the south they 
stretch away in large masses for many miles, with occasional 
ontcrops as far as the boundary line of Butler county. To the 
southwest they extend into Shannon county and perhaps even 
beyond. They st.retch out to the west almost unbrokenly to 
the east fork of Black river; while numerous scattered hills 
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continue even beyond the middle fork of tbe same stream. 
Toward the north west similar rocks occt1r at short intervals as 
far as Little Pilot Knob in Washington county. 

Figure 1. Sketch Map of Missouri, showing Position of Area mapped. 

The exact location ( figure l ) and the distribution of the 
various crystalline masses are shown on the accompanying map 
( plate i} of a portion of southeastern Missouri. The granites 
and the porphyries are represented in appropriate colors; the 
locations of basic dikes by small crosses. 

The central and most extensive portion of the crystalline 
area is, as just stated, in the vicinity of Pilot Knob and Iron 
mountain, and occupies the median puts of townships 33 and 
3:1, north, in ranges Hf, IV and V, east of the fifth principal 
meridian, with occasional extensions much farther in several 
directions. The crystalline area is almost unbroken for a dis
tance of thirty miles southeast and southwest of Bismarck, 
which is situated near the northern margin of the great central 
district. The other masses of similar rock are much smaller 
and are widely scattered. 
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PHYSIOGRAPHY. 

Topography. 

The crystalline area of southeastern Missouri is a high· 
land district, for which reason it bas received the name of St. 
Francois mountains* (plate ii). It forms the eastern part of 
the Ozark uplift in Missouri. The elevations rise from 500 to 
800 feet above the surrounding valleys, and from 1200 to 1800 
feet above the sea-level. They consist of numberless hills and 
peaks~ short undefined and irregular ridges, low conical tumuli, 
which are here and there clustered together, but more fre
quently are separated from one another by broad tortuose val
leys, whose surfaces are billowy, rolling or dotted by low sub
sidiary mounds, and whose streams, as a rule, neither meander 
in wide flood-plains nor gouge out deep gorges for their can
nels, but allow the surrounding hills to come down to the 
water's edge in long graceful slopes, rarely seeo elsewhere. 
While there are no peaks which stand out prominently above 
all others, the group itself rises out of and above the broad 
plateau surface, having the general gentle slopes of the uplift 
whose crest passes through a portion of the highland district. 

Within the area mentioned there is a great diversity of 
topographical features, and at the same time a remarkable 
similarity everywhere. No pronounceu types of relief are 
discernible in the different portions of the region. That there 
is a decided mountainous aspect to the landscape is certain, 
but the elevations defy all attempts at satisfactory and sys
tematic clas~ifica.tion. No well-defined ridges or broad gentle 
vales are present. There are nowhere marked relief features 
which can be ascribed directly to geological structure, such as 
folding, faulting, and other results of orogenic movements 
which are usually found in most mountainous districts. All is 
the result of comparatively gentle corrasion on a slowly rising 
plain that bas oscillated slightly upward and downward for 
long ages, worn down nearly to base-le,·el time and again, per-

*Missouri Geol. Sur. , I1·on l\It. Sllect, p. 4, Jcrte,·son City, 18!.I-J. 
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baps, and which is now once more being vigorously ground 
down under the ceaseless action of meteoric agents and run
ning waters. Long exposure to atmospheric influences bas 
produced rounded, even outlines, and bas removed all traces of 
sharp contours and serrated crests, if they ever existed. From 
the top of one of the more commanding heights there stretches 
a way on every band an interminable succession of rounded 
prominences, each more or leas completely isolated, varying 
little in altitude, yet rising behind one another uutil lost in the 
dim haze of distance. The nearer ones are quite irregular, and 
present all stages of degradation, from the masses sharply 
trenched by freshet runnels, to the smooth conical hills with 
their smaller outlying mound11 which have long since become 
separated from the larger peaks through secular decay of the 
intervening rock. Everywhere are shown the effects of mod
erate deca.v and erosion of masses of varying resistance and of 
different capabilities of resisting disintegration. 

The components of the St. Francois group are usually 
rather eteep-sided, and rise with some abruptness from tbe nar
row broken valleys. In the central part of the area nearly 
every elevation is made up of igneous rock, while most of the 
valleys between are composed of less resistant limestones. The 
various types of rocks give such cba,racteriatic phases of 
topography to the different parts of the district, that the true 
lithological nature of the rock composing a bill may be readily 
inferred at a distance of several miles. 

East of the great central mass of crystallines the country 
is comparatively level, or rather not so rugged as in the im
mediate vicinity of the porphyry bills. In passing still farther 
toward the border of the area, the topography continually 
ehanges; the porphyry is less frequently found in the valleys, 
and more and more of the hills is composed of limestone. Tbe 
granites in various places form high, steep prominences. To 
the west the difference in the surface relief of the granite areas 
is e,en more marked. No less than four of the most con
spicuous elevations here are made up of granite. One of these 
on the east fork of Black river, in the vicinity of the "falls" 
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( plate iii}, connects with the long row of prominent porphyry 
hills, but is higher than any of them. Another is three miles 
north of the one last mentioned, between the East fork and the 
Imboden. It is called ·'Hightop," for it towers above all the. 
hills surrounding it, rising 635 feet above the valleys at its base, 
and compares in this respect favorably with Shepherd moun
tain, the largest and highest porphyry peak of the central area. 
The third principal granite bill lies to the south, and its height 
is about the same as the two mentioned; while the fourth is 
about a mile east of Hightop. Farther west a.re still other 
crystalline hills, but they are composed of porphyry. Beyond 
the Imboden fork is another tributary known as Shut-in fork. 
The word "shut-in" is a name usually applied throughout the 
region to every place in which two hills are close together with 
a stream flowing between. In this case the two hills forming 
the "shut-in" are ver.v high, particularly the westernmost, which 
rises 610 feet above the stream. 

Throughout the Black river country, there is unusual regu
larity in the courses of the streams; from which fact it may be 
inferred that there is a corresponding symmetry in the arrange
ment of the elevated portions of the region, instead of pro
miscuous scattered positions of the hills so common elsewhere. 
There is a series of long rows of elevations between the streams. 
Generally the southernmost point of each is the highest, as in 
the case of High top and the other granite hills mentioned above. 
From the summit of any prominent elevation in this region 
there is visible every crystalline mass within a radius of many 
miles. Here and there ma.y be noticed a prominence standing 
out more boldly than the others, and they often after closer 
inspection resolve themselves into rude ranges. The most 
prominent of these groups is in the vicinity of Annapolis. The 
row forms a broad curve extending to the southwest a distance 
of three miles. To the east and southeast there are first a few 
small porphyry hills in the immediate vicinity of the town, and 
beyond this a large elevation with three prominent spurs. These 
hills in turn stretch away to the southeast, almost connecting 
with the row of mountains on the efl,st bank of Crain Pond 
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creek, and from thence to Gray mountain immediately east of 
Brunot. 

Southward frow the point of view just mentioned, across 
a stretch of six or se\'eu miles of lowland, is a second row of 
hills extending cast. an<l west and reaching from Black river to 
the St. Francois. On the west is l\Iaun, and on the southeast 
Rubel mountain. Both are large porphyry hills. Beyond the 
latter are McFadden, Aley and Mud Lick mountains, the latter 
two rising 7 lO and 793 feet above ti.:.e surrounding valleys. 
The last one is tbe lar~er of the two and consists of two sepa· 
rate peaks. The eastern base is washed by the St. Francois 
river. 

Still farther to the southward from the point of vantage 
named are other hills which appear as an irregular row trending 
east and west. The westernmost is Finley mountain, a large 
peak co,·eriug nearly six square miles and reaclting from the 
Iron .l\founta.in railroad on the east almost to Black riYer on 
the west. It ri15es 72J feet above the valley, and may be re
garded as one of the largest prominences of the region. To 
the east is Clark mountain, the highest and grandest bill in the 
whole area. It is conical in form and rises majestically to a 
height of 8:1.3 feet above its base. It may be seen from every 
ptominent peak south of Iron mountain, and appears to rise 
so high above the surrounding hills that it almost seems bigber 
than any of those to the north. Looking in that direction 
from Clark mountain, tbe whole country for a distance of 30 
miles is visible, from Black river to Knob Lick. Tb.e interval 
between tbe two points rises as a wall upon the landscape. 
Hightop and Shut-in mountains appear to the northwest, Shep
herd mountain to the north, Black and Blue mountains to the 
northeast, with numberless intervAning hills of almost equal 
height and nearly equal prominence. 

One more district deserves special mention in this con
nection. It is along the St. .Francois river below the Silver 
mines. The hills close in on each side, bL1t usually allowing a 
valley wide enough to conta.in extensive farms, first on one 
side of the stream and then on the other, while at other places 
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it narrows to a width scarcely sufficient t0 admit the passage 
of the river. The hills a.re Yery large. Oo the west bank are 
Black, King, Gray and Mud Lick mountains, with less promi
nent ones between. On the east bank are peaks which rise 
folly as high. 

Drainage. 

The crystalline area is the hi~hest. part of southeastern 
Missouri. Descending gradually on alJ sides from this place, 
the drainage becomes nearly quaquaversal. Tlledeelination of 
tbe surface, except perhaps toward tbe west, is quite rapid, anrl 
in consequence the streams erode their v,illeys vigorously-not 
so fast, however, as to form canyonf! a long their courses, but 
at a rate suf:licieutly marked to preYent the channels from me
andering much and forming flood-plains. For the most part 
the nilleys are broad trenches, with the flowing contours of 
the hills continuing down to the channels of tbe streams them
sehes. 

GEOLOGICAL F OR'dATIONS. 

Or11stallines. 

The broad distinction to be drawn between the rocks of 
southeastern ~Iissouri are between the basal crystallines, which 
are largely igneous in origln, and the non-crystallines, which 
are sedimentary. :\fost of the former a.re massive, just as they 
solidified from a molten state; the latter a.re fragmental , in tbe 
same condition as when deposited layer 11pon layer in the quiet 
shallow seas of long ago. The first comprise principally grani
tic masses; the second are stratified limestones and sandstones. 

Igneous character.-Previous to the recent work in the 
crystalline area it bad been a commonly expressed opinion that 
tho rocks, in large part at 1.east, were metamorphic in charac
ter; that they were all highly altered sedimentary deposits. 
The result of later investigation has been to establish beyond 
all dou!Jt the truly igneous nature of these rocks. Both field 
observations and microscopical examinations agree in this re
spect. Recapitulating the evidence as recently set forth,* the 
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eruptive character is deduced from the following considera
tions: 

Field Evidence: 

1. 'J~bere is an absence of true bedding, which is so char
acteristic of sedimentary rocks. 

2. There is shown nearly everywhere a very pronounced 
flowage and banded structure, which is so commonly observed 
in lavas; !\nd in a few places such structures as lithopbys:P, 
which are found in modern outflows of molten masses. 

:-t There occurs abundantly a well-defined volcanic brec
<:ia, the fragments of which are embedded in a felsitic ground
mass. The irregular angular fragments themselves show 
flowage structure. 

4. Scoriaceous and amygdaloidal material, common in 
lavaei, has been detected at a number of points. 

5. Tnfaceous rocks have been observed on Shepherd 
mountain and elsewhere. 

6. There is no graduation of the crystalline masses into 
the non-crystalline or stratified rocks. 

Petrographical Evidence : 
1. The texture of the ground-mass of the porphyries and 

breccias is identical with that of masses whose eruptive nature 
is well known. 

2. The flowage structure is e,en more manifest when the 
rocks are exammed microscopically than when in the field. 

3. Broken crystals, due to the motion of a viscous la,a 
after certain minerals had become crystallized, appear fre
quently. 

4. Many crystals show clearl,y magmatic corrosion similar 
to that shown in the lavas of modern volcanoes. 

5. The structnre of certain portions of the rock indicates 
it to be truly amygdaloidal. 

6. There is nowhere found metam')rphic minerals in tbe 
rocks. 

Geological Structm·e.-In the early references to the crystal
line rocks, attention is called to a peculiar though imperfect 

• 
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bedding observable in many of the exposures, and it was pro
bably this fact more than any othe1\ as well as the fact that no 
discrimination was made between the massive porphyries and 
the apparently elastic beds occupying small areas- as for ex
ample at the summit of Pilot Knob-that led to the general 
belief that most of the rocks were highly metamorphosed sedi
mentaries. 

Imperfectly developed stratification, which is often ap
parent in the eruptive granites and porphyries, and in other 
regions in other massive crystallines also, arises in two ways. 
In the first place, as will be seen further on, the Missouri mas
sive rocks are thought to be, in !)art at least, ancient effusives 
or volcanics. They are supposably great masses of molten 
material which have been forced out to the surface. Mirny of 
the exposures of the region reveal the presence of seams which 
impart to the rock a rudely stratified appearance. The effect is 
not uniike that shown at the top of Pilot Knob (plate iv), which, 
however, is not a porphyry flow, as was once supposea . 

Planes of pseudo-stratification are widely known in vol
canic rocks, and in almost all massive formations which 
have cooled from a liquid state. In the case of the effusive 
masses, a decided lamination is frequently produced by suc
C6ssive flows which follow one after another at sufficiently long 
intervals to admit of a cooling and partial solidification to take 
place at the surface of the different outpourii,gs. Planes of 
separation are also commonly formed through contraction in 
cooling. Volcanic rocks show farther a slight difference in 
chemical and mineralogical composition in different parts, 
which gives rise to banding. When cooling takes place the 
difference in composition occasions division planes more or 
less parallel to one another, and also parallel to the surface. 
It has been observed in the porphyry hills of Missouri that the 
dip of these planes often coincides with the present slopes of 
the elevations. At Pilot Knob, for instance, and at Buzzard 
mountain, which are separated by a narrow valley, which was 
originally some 300 feet deeper than at present, as is indicated 
by the borings of the diamond drill, the different porphyry 
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ledges show on the north side of the former that all the 
di,ision planes dip to the north. In a similar way, on the south 
side of tbe latter mountain the dips are to the south. On 
·Cedar bill the same phenomena of the planes dipping with the 
hillside at all points of observation are presented. 

The second way in which pseudo-stratification planes de
Yelop in the massive rocks is through crustal movements. Ele
vation of large areas as the result of orogenic pressure pro
duces great stresses which must be relieved. Folding, faulting 
and slaty, cleavage are the results when the pressure is very 
great; jointing and false stratification arise when the strains 
are small. The effects are very different with different rock 
masses. If the body of rock be hard and brittle, as in the case 
of quartzites, the blocks may be very small, often scarcely a 
foot each way. If the rock be some tough stone, as granite or 
diabase, the blocks may be exceedingly large, sometimes several 
hundred yards intervening between fhe different joint-planes. 
Orogenic stresses may sometimes assist strains induced by 
contraction in cooling, and operate largely in the same direc
tion-most frequently horizontally, thus giving a well-defined 
bedded aspect to the rock masses. The stratification ascribed 
to the crystallines may, therefore, be regarded as seconda.rily 
acquired, and not as a primary condition obscured through 
metamorphic action. 

Wf/athering of Granitic Rocks.- In this connection it may 
be well to call attention to some exceptionally fine examples 
illustrating the way in which granitic masses decompose, of 
which jointing and the development of pseudo-stratification 
planes may be regarded as the first stage in the process of 
rock dissolution. It is a well-known fact that in the regions 
farther north, within the limits of the glacial boundary, the 
granites and other hard, massive rocks which occur at, the 
surface, present a remarkable fresh appearance-all the effects 
of decay being strikingly absent. In com para ti vely recent 
times, geologically speaking, the glaciers removed all the loose 
material from the areas over which they passed, and the boul
-ders from the old ledges in the far north now lie strewn over 
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the surface of the country to the southward, so far, approxi
mately, as the Missouri and Ohio rivers. South of the line 
thus marked out, ice invasions have not affected the rockll, 
which have long been decaying without intenuption. In the 
crystalline area of Missouri, all of the various stages of dis
integration are well shown, from the solid unaffected mass, to 
the incoherent granitic sands. 

The horizontal division planes to which reference was made 
as producing an effect ~imilar to stratification are crossed by 
other series of joints which are vertical. These seams are the 
natural breaks in the continuity of the rock of which advantage 
is taken in quarrying. ( Plates v and vi: the first is from the 
quarry of the Syenite Granite Company at Granitevillt>, and the 
second is from the east bank of Black ri Vt>r.) The origin of 
these joints is due in part to contraction of the igneous musses 
during the original cooling, and in part to the severe torsion to 
which they have been subjected. The latter force is in all pro
bability in action at the present time; for as will be shown in 
another place, crustal movements have bel'n in active operation 
during very recent periods, and continue so to the present 
time. That systematic jointing may actually arise from strains 
of this kind has been satisfactorily proven experimentally by 
Daubree*, and appears to find full confirmation in other exten
sive trials, as well as in the field. The most prominent vertical 
jointing-planes present a remarkable uniformity of direction. 
The results of a large number of observations taken in different 
places and by different persons show that they have very slight 
variations in direction, the planes trending about north 60 
degrees east. Only in a few cases have the deviations been 
very marked. The various quarries exhibit the jointing phe
nomena best., though it is also well shown along the various 
bluffs bordering the streams and on the surfaces wbere\'er the 
rock masses are not concealed by a mantle of detrital material. 

A second series of prominent vertical seams has been 
made out, which makes angles of about 80 and 100 degrees with 
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those just mentio:ied. l'he.se two cla,sses of vertical seams in 
connection with the horizontal ones have been obsened cut
ting the rock masses into rhomboidal blocks; but these are 
only locally developed to a high degree of perfection. In the 
granites. as a rnle, there are comparatively few other minor 
division planes, but quite genet\tlly in the porphyries irregular 
seams in all directions lla,·e abundant developments. This is 
occasionally true of some of the fine-grained varieties of gran
ite where, in a few places, they are so numerous as to render 
the rock unfit for quarry purposes. Vertical jointing-planes 
are especially well shown at a number of places. One mile 
above the mouth of the Little St. Francois river, a cliff' of 
porphyry on the right bank is more than 100 feet in height; 
and in it the vertical seams are sharply developed, forming 
prismatic structures similar to those which are so character
istic of basaltic columns, though the;v lack regularity of' shape. 
On the north bank of '.\farble ceeek at a point known as French 
mills, another good exam pie is presented ( plate vii). 

With the granitic mass subdivided into more or less rec
taugnlar blocks of varying size, access of meteoric waters is 
readily permitted, aud the se<1rns become wider as the blocks 
begin to break down. The edges, being attacked from two 
directions, succumb much more easily than the sides. The 
corners, being a.fleeted from three sides, break down still more 
mpidly. As a result, there is eventn!l:lly formed a more or less 
spheroidal masR frow each block. These rounded masses or 
boulders are commonly separated from one another by a 
greater or less thickness of gmnitic sand. If undisturbed, the 
process may go on to a depth of many feet. A vertical section 
through a place thus ,iecaying, as is sometimes shown in quar
ries, imparts to the ledge an aspect not unlike a, great wall of 
Cyclopean masonry, layer upon layer of huge rounded blocks 
rising one above another with all the regularity and precision 
of human efforts. The interior of the boulders in each cnise 
may be perfectly fresh and well adapted for building purposes. 
As decomposition pro2:resse&, the amount of interstitial sand 
gradually increases and the ronnded blocks become proportion-
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ately smaller. If at this stage running water passes o,er the 
masE>, the blocks with rounded edges are soon made to stand 
out prominently as the sands beneath and around them are 
washed away, giving rise to a striking tesselated sul'fllce (pla.te 
\'iii}. which may assume a characteristic roches 1notttonees ap
pearance. Should the sand be removed at a later stage, boul
ders of all sizes are uncovered and rest on the less decomposed 
ledges beneath (plate ix}. An excellent example of these ex
humed boulders occurs at Graniteville, iu Iron county, where 
they ::tre known as "elephant rocks" (plate :x) . The fl nal stage 
of disintegration is a bed of sand with occ tsional decomposed 
pebbles of the original ro ck sctttered through it. In the de
composition of granite the texture may remain in a.ppearance 
as in the original rock, bnt upon exc.lva,tion is found to be 
merely soft, incoherent sand. 

The action of atmospheric agents on dilf~rent crystalline 
rocks is Yaried. The principal elements of destruction are 
oxygen and carbon dioxid, both of which act ,·igorously in the 
presence of moisture . These two g,u1es nre taken from the 
air by r,1in an<l surface waters, and are carried downward to 
great depths, provided they are not all absorbed earlier by the 
materials with which they come in contact. In this way the 
rocks are most affected by them along the seams and fissnrea, 
a,nd along the more minute cleavage cracks of the different 
minerals. 

The chemical and mineralogical composition ot a rock de
termines largely its capacity to resist atmospheric agencies or 
to yield to their influence. A IDl\SS rich in ferrous iron and 
magnesia is affected more than one poor in these elements; 
hence the basic rocks as a rnle are readily decomposed. The 
texture of a rock also h~s much to do with its durabilily. In 
general, the finer the grain the more durable the rock. The 
minerals in the coarse-grained mass al ways ha ,e cleavage 
lines more or less well developed, along which water will pass 
the same way as along the large!' joiutiug-plaues, onl.r more 
slowl.r, and disintegration follows. 
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The Missouri rocks present great variation in chemical and 
mineralogical composition, as well as great range in texture. 
But few ol>jectionable mineral constituents ?,re present to any 
considerable extent, and these are confined almost entirely to 
the basic dikes, rocks which are used but little for construc
tional purposes. Olivine and augite in such rocks make them 
-comparatively easily altered. 

Basic Intrnsives. - After the granites and porphyries were 
formed they were cracked or jointed. Through the openings 
thus formed, or along the lines of weakness, there was forced 
a basic lam tbat now constitutes the dikes ( figure 2 ), which 
are very different from the gra,nites and porpbyries. The dike 

Figure 2. RasJc Dlke In Grunlte, a t s n,•e r ~lines. 

rockei contain only 45 to 55 per cent of silicic acid, while the 
granites aYerage over 70 per cent. In color they are dark 
green to black, while the otherR are generally light-colored, 
gray, red or brown. They have a specific gravity so much 
higher than the acid rocks that they are easily distinguished 
by the weight. Although the dikes are small, their large num
ber and wide distribution, taken together with their peculiar 
-character, cause them to attract wide attention. They were 
formed before the sedimentary rocks wete laid down, as is 
plainly shown iu different places by the limestones overlying 
them. 

Geologioa.l Age.- Recognizing the fact that the crystalline 
rocks are eruptive in nature, their ex::,.ct relation to the sur
rounding stratified series is of great interest. That they were 
formed before thE- limestones and aandstones were deposited is 
shown in a number of different ways. In the firs t place, the 
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stratified rocks everywhere overlie the igneous masses. While 
it is recognized that this fact in itself is not sufficient to prove 
beyond doubt that the former are older than the latter, yet in the 
present instance, when taken in connection with the fact that 
the region is not crnmpled as in other mountainous districts, it 
is very conclusive. In the second place, thHe is the entire ab
sence of an.v phenomena suggesting contact metamorphism, 
which would have certainly resulted had the eruptives been 
forced up through the strata of the region. Thirdly, there is 
abundant evidence of an extensive erosion period previous to 
the deposition of the limestones and sandstones. 'l'be fourth 
line of evidence is the presence of numerous rounded frag
ments of the porph;rries and granites included in the stratified 
rocks where these are observed to rest upon or against the 
crystalline masses. Numerous drill-holes in the Iron )fountain 
and Pilot Knob regions pass entirely through the stratified 
rocks into the crystallines below, !!O that the total thickness of 
the limestones and sandstones may be readily made out in 
many places. The indications are tbat the ancient erosion was 
even more vigorous in its action than at present, and that the 
inequalities of the surface ,vere greater. In the Yalleys, as the 
land area subsided, there were flat-lying fragmental beds which 
finally covered the old mountain peaks and ridges. At the 
present time erosion has gone so far as to nearly obliterate all 
eYidence of the former topographic forms. In the new valleys 
of today are the last remnants of the limestones which were 
laid <lown in the old depression~. In those cases, which at 
the present time show ridges biseued or even cut op into sev
eral bills, modern erosion has manifestly modified very mate
rially the original surface relief. 

Inasmuch as some of the magnesian limestones and sand
stones appear to be Cambrian in age, and since previous to the 
deposition of the marine beds there was a long interval during 
which the crystallines were subjected to profound erosion, there 
should. be little hesitancy in assigning the eruptives to a pre
Cambrian age. For tb3 reasons Eet fortb , they have been re
garded as Arcbrean. 
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In this connection it may not be 011t of place to mention 
certain deposits which have been ref'ened to the Algonkian; 
but concerning the correctness of the reference time only will 
indicate. Thel:!e beds consist of slates and conglomerates made 
up of porphy1·y f'ragUl.euts which aggregate 200 feet in total 
thicknes1:1. The area is a very small oue, and occupies the 
irnmmit of Pilot Knob. If' they really represent the remnant 
of tbe Algonkian, a far wider time interval than bas been com
monly adopted separates the sedimentaries from the igneous 

masses. 
Sedimentary Rocks. 

Besides the massive rocks, there 1s present in the crystal
line area a large variety of limestones and sandstones. The 
igneous rocks are Archre:1n in age, as already stated. They 
were subjected to prolonged degradational action, and it was 
upon their deeply eroded surface that the sandstones and lime
stones were laid down during early Paleozoic time8, probably 
burying to a very considerable depth many and perhaps all of 
the old peaks and elemtions. The exact geological age of the 
difTerent parts of sediwentaries of the region has not yet been 
determined with accuracy. Qertain small p(lrtions may belong 
to the Algonkian. That tbe Silurian is well represented ap

pears e,ident; that a pi:lrt bdongs to the Cambrian there is lit
tle reason to doubt; but just where the line should be drawn 
between the two systems of strata is not material in this con
nection. 'rhe entire sequence belongs t.o what has been called 
the Ozark series, or the l\fagnesian limestone formation of earlier 

writers. 
On the whole, the stratified rocks of the region are as yet 

little understood iu their real relations to the other geological 
formations of thl'I state. In southeastern Missouri the Pale
ozoic rocks from the top of the column down to the base of 
the Trenton are wt!ll known. Beneath the latter there ie, ac

cording to Shumard,* a blui$b liruerock, having a thickness of 
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upward of 70 feet. It may be regarded, howe"\'er, as the non
fossiliferous portion of the formation just mentioned. But 
below all this comes a great sequence of dolomites and sand-
3tones, to which the name l\Iagnesian limestone series has been 
applied. By the earlier geologi,:sts there were considered to 
be four great limestones alternating with sandstones; but of 
late it bas come to be beliend that the relations of these beds 
are not exactly in accordance with the views formerly ex
presso>d. East of the crystalline area, and trending in a broad 
curve northwest and southeast, are the oldest paleozoic rocks 
whose geological age is definitely known. Immediately west 
of this belt of stra.ta, which is the fossiliferous Trenton lime
stone, and a considerable band of similar rock almost without 
fossils, is a narrow zone of what bas been termed First 1\fag
nesian limestone, and then iu a somewhat broader belt the 
First of Saccb:uoidal sandstone. A short time ago it was f.ng
gested that the latter probably rested unconformably upon the 
strata beneath, and more recently ,vinslow* found in the vic:n
il y of P:rnific, 40 miles west of St. Louis, and elsewhere, un
mistakable evidences of a marked unconformity at this horizon. 
Now the Magnesian limestones and sandstones of the crystalline 
area are, according to the best evidence, at a geological le"\'el 
considerably below the Saccbaro;dc1,I sandstone. In this all 
who have worked in the region agree. 

Regarding the age of the rocks, Broadhead, who bas been 
in the region more tban anyone else, perhaps, is inclined to 
assign a large part of them to the Cambrian. Very recently 
,Yalcott, in his correla tion essay on the Cambrian of North 
Aronica, sums up all that is known on the subject, and colord 
in his map of the continent, as Cambrian, all of the sedimen
taries of the crsstalline district of Missouri. Io a recent criti· 
cal review of the fossils of the state, collections from the .Mag
nesian limestone made by different individuals were carefully 
examined; but the m~terial pro,ed, on the whole, to be so 
fragmentary, and the exact or even approximate horizons where 
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the parlicular forms were obtained, were so poorly determined 
that practically nothing could be inferred regarding the rela
tions to one another of tbe fossil-bearing horizons iu the dif
ferent localities. ifany of the fossilil, imperfectly presen-ed 
as most of them were, appeared to be undoubted Silurian 
forms, while others possessed a very decided Cambriitn aspect; 
but in no case were the faunas extensive enough to warrant 
an exact arrangement of the succession. Although consider
able information concerning the geology of the cr_ystalline area 
bas been obtained, there yet remains to be done much detailed 
work in stratigraphy before an exact correlation of the various 
strata and of the faunal zones can be made in southeastern 
l\fissouri. 

The nearest region of similar rocks-one which bas more
over been thoroughly investigated and with which the Missouri 
strata are to be compared-is in northeastern Iowa and the 
adjacent portions of adjoining states. It is therefore the 
Cam bro-Silurian section of the Upper MissiAsippi that must 
serve as a standard of comparison for the Missouri rocks under 
consideration, and with which detailed correlations must be 
made. This fact nece-:1sarily has great weight in all attempts 
to correlate the rocks of the district. In the absence of fau
nal evidence that was at all satisfactory; with so small a pro
portion in the Mississippi valley of the Silurian existing below 
the Trenton, which is an horizon clearl.v defined in all parts of 
the ba!.in; with a thickness in Missouri of Maguesian limestone 
and Saccharoidal sandstone below the Trenton nearly twice as 
great as between the same hori,,;on and top of the Cambrian in 
Iowa; with the evident existence of a marked line of uncon
formity at the base of the First sandstone; and with a con
siderable sequence of limestone and sandstone beneath the 
physical break mentioned, tb.e evidence appeared, at the time 
of tbe recent review of the geological formations of the Sta.te, 
to be amply sufficient for regardioig, provisionally at least, the 
Magnesian limestone series below the Saccharoidal sandstone 
as Cambrian. Whether or not thi,s line is the correct division 
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remains to be determined. Tl.le final conclusion must be de
rived from a consideration of abundant fossils, after a careful 
stratiguphie connection oftb.e various sections ha,s been made. 

G-EOLOGICA.L s rauc rURE. 

Forming the eastern portion of a broad, dome-like uplift, 
the sedimentary strata dip away from the crystalline area in 
all dil'ections except, perh·:i,ps, towitrd the west. Tb.e granitic 
nucleus hdviog been an old land area when the sediments 
began to be deposited around its margin, the strata 01·igiually 
had naturally a slight seaward inclination, which in direction 
coincided approximately with the present dips. But the in· 
clination of the beds is much geeater at the present time than 
when fl rst laid down, for the crystallines form the center of 
the upward movement. This augmentation of the dips has 
taken place at diffol'ent times. A geological cross-section 
from the center of the crystallines to the Mississippi river 
presentR, so far as known, essentially the EP:ime fe}ttures that 
were depicted by Shumard. The strata immediately above the 
crystalline rock are usually s;iu<lstones of greater or less thick
ness. 'rhis is succeeded by limestones, which, however, often 
thin out and are replaced by sandstones as they approach the 
ele,ations of granite. This is, in all likelihood, the case in 
most of the cross-sections which may be made from the cen
tral part of t.he crystalline area outward. Such ~. section is 
presented along the line from Iron Mountain to Ste. Genevieve 
on the :\iississippl ri,~er ( figure 3). 

Fii,:ure 3. ltleal < ·ros~·seetton irom Tron ~rountalu to Ste. l,enevieve. 
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The marked unconformity with which the sedimentaries 
rest upon the underlying crystallines is much more than an 

ordinary break in regular deposition, for 
tbe stratified beds were deposited upon 
a surface, the relief of which was more 
broken and the extremes of altitude 
much greater than they are now. It is 
very remarkable that at the present 
time this old topogra.phy is being ex
humed gradually through erosion, and 
that merely a few remnants of the great 
mass of limestone which once covered 

g the granitic rocks now remain in tbe 
"' ~ bottoms of the old depressions once oc-
:§ cu pied by the ancient water-conrses, and 
g which also coincide nearly with the 
~ present Yalley~. Drill.boles put clown 
" ,g in some of the existing limestone val-
~ leys hHe passed completely through 
-= the stra,tified rocks a.nd have penetrated 
.£ the crystallines beneath. This is shown 
~ at a number of 1,ointi, in the -vicinity of 
~ Iron Mountain, Pilot Knob and else
l3 where. The relations of the two kinds 
~ of formations are r~J)resented in the 
tC 
-; cross-section of the Iron Mountain re· .. 
o gion (figure 4). The details of the junc-
-: tnre of sedimentaries and crystaUines 
~

0 
are well shown on the Little St. Fran

ii; cois ri\·er{plate xi), near Fredericktown, 
in Madison county (figure 5J. 0,er the 
surface of the porpbsry is spread a layer 
of crystalline fragments and rounded 
boulders of ,arious sizes. The sand
stones, with planes of false-bedding dis. 
tinctly marked and inclined at a high 
angle, pitch away from the central por· 
pbyritic ele.atiou. A short distance 
from the crystalline mass the sand-
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atones, by the addition of calcareous material, pass rapidly 
into heavily bedded limestones. This transition takes place 
both upward and laterally. In the former direction the change 
is often abrupt. The sand grains become fewer and fewer and 
more widely separated, until within a narrow limit, the passage 
from a pure silicious sandrock to a homogeneou~ limestone is 
complete. When the hills were grarlually depressed below the 
level of the water, wave motion quickly removed all loose 
material on the aurface, depositing it on the sides of the old 

Scale{ ,_J:2.1:.!!/'' 
s.SJ Ver 

l•'l!!ure 5. l'ltratlflecl Rocks resting against Porphyry. 

peaks. Sandstones and limestones, with occasional shales, thus 
filled the old valleys. When from any cause the currents be
came stronger, tongues of sand were sent far out into the 
waters and finally covered by limestones. Thus on the slop
ing, sinking shores sands were laid down. Tbeir seaward ex
tent varied greatly at different horizons-sometimes covering 
the calcareous deposits; sometimes allowing themselves to be 
covered. Thus closely following the ancient land surface, a 
continuous sandstone exists, representing several or many 
horizons. Farther outward, or seaward, sandstone beds are 
found intercalated in limestone. This disposition of beds is 
graphically shown in the accompanying diagram (figure G). 

Figure 6. Relations of Stratltlect an<l Crystalline Hocks. 
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CLASSIFICATION OF THE CRYSTALLINE ROCKS. 

In general, there are tilree prominent yet relati,ely distinct 
criteria, by which erupti\'e or crystalline rocks are classified. 
They are chemical composition, mineralogical associntion, and 
texture, or tile minute structure of rock. Each of the three 
factors must be regarded; for if any one is neglected, rocks are 
widely sepinated which are in reality genetically closely rehtted; 
others which slrnuld be widely separated are brought together. 
If only a chemical baE-is is considered, a granite and a glass 
may be called the same, for many of them agree in composition. 
Shonld the mineral constituents be depended upon entirely, no 
better arrangment is obtaiued; for then a granite and a fine
grained quartz-porphyry would be identical, as would also a 
gabbro aud a melaphyre. Neither would it be morn fortunate 
to choo1rn textUl'e ,done as a means of classification; for then 
a granite, a gabhro and a peridotife would be classed together. 
The former would have from 70 to 80 per cent silicic aciil, and 
the latter so low as 4~ or 43 per cent; the one ,vould abound 
iu quartz, the other would be free even from such silicate 
minerals as feld~pars. 

CHEllHCAL C0)1P0:5ITI0N, 

There is comparative unanimity in making the chemical 
composition the basis of classification to the extent of dividing 
all crystalline rocks into two great groups, the acidic and the 
basic-lbe division line between the two being arbitrarily fixed 
at a silicic acid content of 60 per cent. Thil:l is a very cor..
venient standard. Yet it should be clearly understood that it 
is entirely arbitrary, and consequently most be disregarded at 
times. Thus, some of tile classes counted acid rocks usually 
have facies which grade into those that according to this classi
fication would be in the basic division. A good illustration of 
this is furnished b.Y the table of anals ses given under the por
phyries, in which a certain porphyry is shown to have a little 

G-7a 
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less tban 60 per cent silicic acirl. \'. et tbis rock is a member 
of tbe acid series and should be classed as such.* 

l\flNER.ALOGICAL C0NSTITU1'I0N. 

The mineralogical com position is closely related to t be 
chemical make-up of the rock, and the two are quite dependent 
upon each other. It is only in tbe extreme cases tbat the acid 
and basic minerals are found intimately associated in rocks. 
If free quartz is abuncJ1rnt tbe acid silicate minerals, such as 
orthoclase and microcline, mlly be expected. If quartz is en
tirely absent, but little of these minerals is fonud, and in their 
places the more basic silicates, such as the p:yroxenes, horn
blendes and olivines, abound. 

There are a few general exceptions to this rulP, exceptions 
which probably depeud upon the l.'xtrflordinary physical con
ditions under which tbe minerals are formed. 'l'hns, Iddings t 
bas described the basic iron silicate, foyalite, from an obsidian 
with over 75 per cent of silicic acid. Tbe 1mme author, Diller, 
and the writer, ba\•e describ('d qnarlz pbenocrysts from basic 
rocks, some of wbicb bad but little over 53 per cent of silicic 
acid. Outside of these and similar exceptions, there is com
parative re>gnlarity in the association of minerals in rocks. 

•J.oewlnson· Lessing has proposed (llul. :soc. Belg <le Geo!., t. Iv, p. 1, l~ •O) 

to use insteacl of this arbitrary liue t l1e presence or absenct• of free (Jun rtz as the 
clivlston line hetween acitl ancl basic rocks As ls we ll shown, the per cent ol' 
slltclc- acid alone ls not a 'l"ery scientific• lJ:\sis, yet 1t lsan exceedingly convenient 
on<>. The :uomic weights anrt the vulencr of the bnslc elements have an Import· 
ant hearing. Thus, the pure magnesium silicate )lg 2~104 forsterlte, has 42.!) per 
c<>nt Si0 2 ., w1111e th<> pure iron silicate Fe 2 SI0 4 , fayalite, lias l)t1t 2\J.4 J)er rent of 
,;102 , the cl lfferenc<> l>elng due to aclltl'.erC'nce In the atomic weights of the l)ascs. 
Ancl y<'t, 1'rom tlw cheruiral standpoint forst<>rlt.e Is no moreaclrt than fayallte. :s1m. 
llarly, many roC'kS ruay he largelycomJ)Osed of llN\tral suits wliich Jiave a higher 
per <·ent of slliclc acl(l thnn others pnrtly c·om po~erl of ac·lcl suits, as chemists use 
the t e1·,11. :shoulrl we ac·cc•pt tile system of c-lassltlC'ation Oli<>recl by LoewJnson · 
LPsstng, It woulcl ncl<l l!1'ently to rile work of c1etcr,nlnlnf! where u rock belongs, 
unc\ at tile same \Im<> It wouitl increase Olli' knowledge of t110 cllc'llllstry of rorks. 
llllt a great dltllc111ty would l>e mc•t wi th In thP Jm,ic erupllves which hear free 
<J11art7., as man)' basalts nnd dJabases nre known to do. Hock~ which from every 
otht·r consldPratlon are tlocldeclly haste woul<I IJe class0d as r1clcl. Also, syenlte 
\\'Ith no fre<> quartz woultl h<• callee! haste, although in renl!ty It wonld be much 
more ncl<I than the tJL1m·tz·bearln!! cliahase and hnsalt . 

11·. :,;. (:eol. snr .. ;<eventh Ann. L!ep .. p. 2;0. Washington, 1~,~. 
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'Tbe number of species occurring in any one rock is not great, 
.generally not more than three to fivP, if the relatively unim
portant accesso1ies be neglected. 

TEX1' URE, 

The minute texture of a rock seems to have no relation to 
('bemical or mineralogical composition. It depends rather ou 
the physical conditions under which a magma solidifies. 

If a large volume of a molten magma is lifted only a por
tion of the way to tbe surface, it will solidify very slowly and 
under great pressure. The resulting rock is coarsely crystal
·line, and, further, as each constituent mineral is formed at about 
the same time, and they are thus brought into contact with one 
another they mutually interfere with one another, preventing the 
formation of regular external outlines. Such mineral masses are 
mere grains, yet each has its molecules arranged as in well
formed crystals, so that the optical and other physical proper
ties are normal. A texture produced by such a mass of crys
tals may well be termed granular. As it is the texture com
mon to granites, it. has also been named granitic. 

The opposite extreme of conditions is founrl when the 
lava is poured out upon the surface of the earth and allowed 
to cool very rapidly and under slight pressure. The rocks 
formed in this way differ radically in texture from those just 
d~scribed. Different kinds of gases, held in solution by great 
pressure, now escape, leaving cavities where the gases once 
existed. Scoriaceous is the term generally used to exprefs 
such conditions. Should the gas cavities subsequently become 
tilled wilh mineral matter by any secondary _processes, the rock 
becomes awygdaloidai-so called on account of the almond
.shaped kernels in the gas cavities. Should the gas cavities be 
sufficiently numerous and small, and be drawn into tube-like 
forms by the last movements of the Java, a puinice is produced, 
and the tex·ture is named accordingly. The movements of the 
lava just before solidification takes place often produce ape
euliar banded and wavy appearance, somewhat 1:dmilar to that 
observed in slag wlli Jh runs from the blast furn11,ce. !Such 



108 CRYSTALLINE ROOKS. 

a texture is callP.d the flowage texture, or flow structure, and 
is common in moRt effusive rocks. Tbe bands wind and curve 
around tbe different inclusions, such as gas cavities, pheno
crysts and fragments of colder portions of the lava. Minute 
crystals of different kinds arrange themsel.es in rows, straight 
or curved, very much like the pieces of drift-wood in the cur
rent of a swollen stream, and are left in whatever- positions 
they chanced to have when the motion ceased. Such surface
flows often solidify into a glass, as ordinary obsidian ; or, por
tions or all of it may becollle crystallized. If a glass is met 
with, the texture is spoken of as vitreous; otherwise, it is 
called crystalline. It often happens that certain mineral con
stituents form well-shaped crystals, while the remainder of 
the rock mass is still a liquid. When the final solidification 
takes place, these first crystals are left scattered through the 
mas11, and if they are sufficiently large, they become quite 
prominent features of the rock. Such crystals, regardlesE. of 
their mineralogical character, are called phenocrysts. On ac
count of their not being brought in contact wilh other crystals 
on every side they generally assume their characteristic geo
metric forms, and hence, may be called idiotnorpbic crystals: 
that is, crystals haYing forms peculiar to themselns, in contra
distinction to the allolriomorphic crystals of a granular texture. 

Rocks which have solidified during two distinct periods, 
and which as a result have idiomorpbic pbenocrysts are said 
to have the porphJritic texture. This term is important and 
bas quite a history. .A certain rock bas long been known in 
Egypt which has many light-colored feldspar phenocryats in a 
fine-grained, purple ground-mass. It was used ~xtensively by 
the Romane, and is now often known under the name Roso 
Antico. In allusion to its red or purple color it was named 
porphyry, from the Greek word signifying purple. But so 
many other rocks have since been found which have the same 
texture-'--prominent pbenocrysts in a fine-grained ground·mass 
- that the adjective tNm, porphyritic, bas been extended to all 
snch, simply because the texture of the original porphyry was 
of this nature. In this way it is now applied to any and every 
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rock of this texture, entirely regardless of its color. Further, 
the noun porphyry has been extended to all rocks with a por
phyritic texture, but the word carries with it no thought of 
color. The porphyritic texture, therefore, is that particular 
kind produced by there having been two different periods of 
crystallization. During the first more or less prominent pbeno
crysts of one or more minerals develop, and during t,he second 
the ground-mass solidifies. Tbe phenocrysts may be of any 
mineral, or of any size, and the ground-mass may be vitreous, 
or finely or coarsely cryf:ltalline. 

But distinct as the porphyritic texture seems to be from 
the granitic, the two pass into each other by all possible grades 
of transition. 1'here is a coarse-grained rock with a granular 
ground-mass as coarl:le as ordinary granite, in which feldspar 
phenocrysts occur from two to three inches long. From this 
type a series may be traced in one direction into the granites 
by the phenocrysts becoming less prominent until they entirely 
disappear, and in the other direction by the ground-mass be
coming finer until a typical porphyry is reached. 

A third texture quite distinct from both the granular and 
the porphyritic is also quite common. It consists essentially 
of long, slender crystals, usually one or more of the basic feld
spars, imbedded in a crystalline ground-mass of other miner11ls, 
as augite and olivine. It is common in basic rocks, especially 
the diabases. The Jong, slender feldspar crystals, often called 
lathe-shaped, were the first to form as the magma solidified. 
Around these the other constituents crysta.l!ized, filling all 
spaces. The texture resembles the porphyritic in that one set 
of crystals forms first, and the granitic in tl;lat it is coarsely 
crystaliine throughout. Such a texture is called ophitic. 

A number of other names have been given to different 
textures, each of which is only a subdivision of one of the three 
mentioned. 

Having now considered the different criteria of classifica
tion, the different kinds of rocks found in Missouri may bear
ranged. In a general way the classification of Rosenbusch has 
been followed, but occasionally deviations have been . made. 
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The peculiar gradations from one type into another so often 
found render it well-nigh impossible to follow any system, with
out a few arbitrary rulings. 

With reference to chemical composition, two great groups 
may first be made: the basic and the acidic. The basic rocks 
are the younger, and generally occur in dikes cutting the others. 
Tlleir acidity varies from about 45 to 55 per cent of silicic acid, 
so far as it is now known, but a more extended chemical ex
amination, possibly, will reveal a slightly greater range. .l\1in
eralogically, they are composed principally of the triclinic feld
spars, augite, and often a large amount of olivine. In texture 
tbey are ophitic, or some modification of this. Many of them 
have considerable glass, while others are PXceedingly fine
grained. In naming these rocks, the old term "trap" or "tra1l
pean" is entirely too general to be employed, for it does not 
signify anything, excepting in a very general way. Derived 
from the German "treppe," meaning stairway, it was fir~t ap
plied to basic rocks which were spread out in broad thin layers, 
the broken edges of which somewhat resemble a stairway. 
From this it waA extended to basic rocks in general, and espe
cially to the basic dike rock s, and as sucb, is applicable here. 
But its indefiniteness makes it undesirable. The term "dolorite'' 
is also used by petrograpberE.1, especially the English, to cover 
a large class of basic eruptives, and is a very comprehensive 
term. Allport- has suggested that it be used as a group name 
to include tbe great mass of rocks between the gabbros and 
basalts in texture, which are composed essentially of plagio

clase and augite, with or without olivine. In this way it would 
include all of the basic rocks of l\iiss«;rnri now nr.der discus
sion. Teall, in his British Petrograpby, follows Allport. But 
the German petrograpbers have not used the name dolorite to 
any considerable extent; neithe1· have the m::ijority of Ameri
cans. In its stead the name "diabase" is used to cover all 
augitic plagioclase rocks, either with or without olivine, which 
have the opbitic texture. This term will be adopted here, and 
will cover all the well-crsstallized ,·arieties of the basic ernp-

•Quart .• lour. «;eol. Soc. , London, vol. XlO'., p. 521J , 
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tives, or t_he dike rock~. Those whielt base a more or less por
phyritic texture will be called diabase J>orphyritee, or augite 
porpbyrites. Shoul<l a rock similar in composition assume the 
granular texture, especially if tbe pJroxene present is diallage, 
commou consent would give it the name gab bro. Two ditfereut 
dikes ha,·e been found, 1he rocks in both of which somewhat 
resemble a gabbro. Neither is a typical example of it, and 
therefore, for the sake of simplicity, they will be called dia
bases, the same as the otheni. 

The acid eruptives likewise ba,e different grades of tex
ture, passing from the granitic through tbe porphyritic into 
the vitreous or gh1ssy. The> crystalline end of the series, of 
course, will be e~llc1l grnuitr. It varies chemically from about 
77 to about 60 pH cent of silicic acid. Mineralogically it is 
composed principally of quartz and orthoclase, with ruicrocline, 
the acid plagioclases, biotite, and hornblende. 

The well-crystallized varieties are called granites, or syen
ites. The latter term has already been applied to some of 
them, and a small village and postoffico in Missouri still bear 
the name. At present syenite is usually regarded as a rock 
with a granular tPxture, composed essentially oforthoclafe and 
one or more of tbe ferro-magnesian silicates, as hornblende, 
augite, or biotite, wich essentially no quartz. According to this 
there is not a renl syenite in the state, although the blue gran
ite at Syenite somewhat resembles a quartzitic variety. It is 
thet'efore an easy matter to decide that all the well.crystal· 
lized acid rocks sliould be called granites. 

In the case of tho rocks of intermediate texture greater 
difficulties are met with. Such terms as porphyry, qaartz
porpbyry, orthoclae.e-porpbsr.r, felsite, qnartz.felsite and por
pbyrite have been employed to designate similar masses. The 
name felsite, with ,~arions modifying prefixes, is ahno6t univer
sally used hy th(I English and also by some Americans, while 
tbe Germans, and perha.ps a majority of tho Americans, rarely 
if e-,er employ it. 

The term porpbyry, in the abstract1 as already stated, is 
applicable to any form of a rock, pro,ided it has the porpby-
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ritic texture. Yet, as is well known, it is rarely applied to any 
excepting the acid rocks, and in this way, by general consent, 
it may be ustd as a group name. Tllia seems all the more de
sirable with the case in band, because it has bet>n so widely 
used in connection with the Missouri rocks. Almost every 
one who has written about them has called them by this name. 
The citizens throughout the region where they occur know 
them by the Eiamo title, and a majority are able to recognize 
them at sight. It would therefore seem unfortunate to dis
continue its use, even though there are objections to it. For 
these reasons it will be used as a group name, and will be ap
plied to all the acid erupth·es which are not sufficiently well 
crystallized to come under the name granite. The green -col
ored poq..1hyries in the vicinity of Des Arc and Piedmont, 
which carry plagioclase phenocrysts and much epidote in the 
ground-mass, will be called porpbyrites to distinguish them from 
the more acid members. The minor subdivisions will be given 
further on, where the porphyries are described in detail. 

The classification presented umy be summarized as fol-
lows: 

Urystallln<> llOC'ks . 

II r Well crystalllzctl-Dlnhasc, nntl Ollvloe 
l>inl.iase. 

I llnslc, 45 to G.; per < 

I 
<'ent :;102 • I 

, r l'orpllrrltl<'- Dlnbnsc- porphyrltc. 

~ ' 
I I ,,·en cr rstall~ctl- gran!tP. 

I Quartz ancl orthO<'la~e 
1 Acltl, CO to M per < pllenocrysts- l'orphyry 

<'ent ~10 ,. I l'orph,Tlttc ' 
· I Plnglorlase phenocrysts-

1 l'orphy1 llt'. 
I I 
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DIKE ROCKS, OR BASIC ERUPTIVES. 

CHEMICAL CO~iPOSlTION . 

The analyses thus far made of the basic eruptivea show 
that their acidity varies from 45.4 per cent to as high as 53.4 
per cent of silicic oxide, Si0 2 • Opportunity has not yet been 
afforded to determine the composition of the more acid varie, 
ties, some of which would likely yield as high as 60 per cent 
of silicic acid. The following table gives the results of the dif
ferent analyses made, to which a few others are added for 
comparison : 

Loss ......... .. 

SIOz. 

Al,0 3 ................... . 

FPO. 

Mgo .... ............... .. 

l\20 . ..... ... . ..... ...... . 

I. 

0. 2r, 

4G.!I-I 

rn.ni 
12.r,3 

4 . 1G 

'i.20 

9.00 

2. IJ 

0.7,4 

I Jl. I TII. I ]\', Y. I 
.............. 1. ....... 

~3.()f, ;,3 40 

: :: : : : : : l ~9 :JS 

0. 6:l 

.... ... :io .• , 

1 

... .. .. . 

........ , .. ............. . 

. ...................... . 

v1. i nr. 

4.34 

4r, 3~ 

Jfl.6'J 

4 .00 

8 f,~ 

\1.41 

14.20 

3.59 

~ 25 

b. W 10 .70 

2.20 2.14 

0. ,1 0. 3~ 

P 20;... ... ..... ....... ... 0 2'i 0.14 ......... ······ ;~;ii 1-:;00-:<~: :::::::: ::~~:~~: .. ~~:i· 

nn. 

4~.62 

16.2;; 

3.42 

9.12 

:;,91 

5 23 

1.Gfl 

0.36 

1.b6 

1(1(),(;f, 

J. 011\"lne-dlahnse from Skralnka, )fndlson county. (:'t. l,ouls :-:ampllng and 
Tesllnl( Works. ) 

11. </nnrtz·I>earln!{ cllabasP ilOI'Jlhyrtte, Xo. 1so,J1 ()lcClurir.) 
TJJ . From ~nme as IT, Xo. 366. (Contes.) 
I\'. c:nmet, lnXo.1;,Gl)';. (St . L-0u1s:-:amplingand1.'esttng"'orks.) 
,· . From tht• falls on 1,ast forl, Jllack river. \'o. lail07. (:-t. Louis :-ampll!J!{ 

nncl T,•stlng " ' ork~.) 
YJ. 011,lnE> cllnhn5e, Clegyr .Fatg, "·ales . ((;elkte , (lunrt. Jonr. <;eol. :'oc., 

,ol. :X:X.\I.\, p. w:1.) 
\'TT. Diabase, \\'est HOCK, Sew llave11, ('onn. (llawes.) 

Yfll . Diabase, l\'elll>Ul'g, In War.saw. (Quotell from Knll;cawsky's 1,;Jpm e n ts of 
Llthology .) 

It will b~ seen tbat tbe i\fissouri rocks are fully as basic 
as the a,erage rocks of similar mineralogical composition 
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from other part.::1 of the world. It is interesting to note that 
the rel<1,ti,·e amounts of the ferrot1s and ferric iron are in the 
revrrse ordt>r from the usual diabase, and that there is a larger 
amount of iron than is commonly the case. The ratio between 
the lime and soda is normal, and indicates that the feldspars 
are principally l:tbradorite and bytownite. 

Mineralogical Oonstituents. 

The minerals present in the various basic eruptives are the 
following, which are given approximately in the order of their 
alrnndance: Plagioclase, augite, olivine, hornblende (both the 
green fibrous and the brown), biotite, quartz, chlori!e, iron 
oxide, ilmenite (with its common decomposition prnduct leu
coxene), apatite, pyrite, epidote, garnet, orthoclase and glass. 

Feldspa1·s. 

With but one exception, the feldspars in all ca.ses helon6 
to the soda-lime or plagioclase series. In the one case they 
are a mixture of plagioclaae and orthoclase. The plagioclases 
vary from the acid andesine to the most basic auorthitei with 
labradorite and bytownite greatly predominating. The long, 
slender lath-shaped crystals are most common, especially in the 
well-crystallized rocks, and in the groundmass of the porphy
ritic ones. The phenocrysts in the diabase porphyrites are usu
ally short and stout, with well-formed crystallographic faces. 
Comparatively few rocks cany feldspar phenocrysts to any 
considerable extent, b11~ those which do have them remarkably 
well developed. (No. 15193.) A good example is from the 
seven-foot dike exposed in a ravine on the south side of the 
Little St. Francois river ( Tp. 33 N., R. VI E. section l4 ). 
The ravine en te r.::1 tile river a short distn,uce :1l>ove the old 
ford on the Thompson plact>. A twelve-inch margin on each 
side of the dike appears to be free from phenocrysts, but the 
middle five fee t carries so m-.i,ny that the whole rock is strik
ingly spotted, the light flesh-colored feldspars contrasting 
strongly with the back-ground (pla,te xii). Many of the crys
tals are nearly two inches in diameter. 
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Another dike which shows feldspar crystals prominently 
is one wbich 11lso carries many phenocrysts of quartz (~o. 
15001). It is fully described elsewhere (plate xii i). The 
feldspar crystals sometimes have considerable quantities of 
the groundmass included within them. Quite as often the in
cluded matter is l.'o di /fused throughout t be crystals, that 
macroscopically it can scarcely be recognized excepting by the 
dift't>rent shades of color that it gi,·es. In such cases the con
ditions correspond closely with those in the quartz-porphyries 
when a quartz cr.vstal extends out into the ground-mass. The 
peculiar texture then produced by it has been n11med the poe
cilitic by Williams. The feldspar pbenocrysts ::ire often 
twinned, the two parts of the twins being about the 1rnme size 
and symmetrical with reference to each other, while within 
each half the finer st1iations occur in grPat Y::triety. The bor
ders of the feldspar (as in 15001) are ofcen effected in an inter
esting wa:v (figure 7) For a short distance inward from the 

margins the cr,r1,tal is filled with mi
croscopic ca,·ities Ycry line and close 
together. Ct is possible that they 
represent former inclusions of the 
groundmass which in some way bas 
been leached out. Howe\"er, the 
crystal frl)m which the drawing was 
made appParocl to be entirely fresh, 
so that it would appear hardly proba
ble that any removal of material could 

Fig-. , . (Nartz-DtahaS<-' l'orphv· h , b tf t d 'th t d · 
rite: tr1c11 n1c t'eltls pn r p uenc>· ~' e een e t'C e WI on pro nc10g 
c ryst, with hor<ler tl llf'd w ith . . 
minute c(lv!ttes. a greater altnat10n in the feldspar. 

TIJe fine twinning lamellre pass entirely tbrongh the border. In 
a nnmber of iastancPs there is a very narrow riLu of feld
spathic material outside of the porous border, similar to a zone 
noticed in some of the crystals which bad the inclusions of the 
ground mass, as above explained. Often seclions made through 
the borders of 01her pbenocrysls (No. 15498) do not show this 
phenomenon. A few other dikt>S bear feldspar phenocrysti:i, 
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but none of them are prominent, and consequently they need 
no especial mention here. 

'!'be great majority of the dike-rocks have the long, slen· 
der feldspar crystals so common 
to diabase. The crystals ,ary in 
1,ize accor ding to the coarseness 
of the rock. Some of them a.re 
nearly an inch in length (No. 
15553). From this they decrease 
to microscopic dimensions. A 
fair idea of the feldspars in the 
ordinary oli vine diabase may be 
gained from figure J, plate xiv 
(No. l 5566.} It will be seen that 
the crystals are arranged entirely 
without order, :rnd that some of 
them show beautifully the twinning 
i,itriations. Such parallel-banded 
structure produced by the poly
synthetic ariaogement, accordiug 
to the all>ite law, is the most com
mon form of twinniug among cer

FJ{{ure &. l'olysynthettc t,v1nnlng 
or ' rr1c·11n1c Fetctspurs tain fel«lspa,rs. (See also fig11res 8 

and 9.) In the first figure, a number of individuals are twi110ed 
according to the albite law; iu the second figure a group of 
similar crystal&, with a peculiarly interesting arrangement, 

ia e.hown. The twinning Jami ore are 
exceedingly narrow in some crys
tals. In oue instance over seYenty 
of them were counted in a, crystal 
not rnore than one-sixteenth of an 
iucb wide. It is a common occur
rence for narrow bands to alternate 
with wider ones ( figure 2, plate 

. xh). Freqnentl,y one-half of a crys-
Ftgure ~- ('lustPr of Plag-lorla~e . . . 

crystals 111 Oli\·lne Dh\lJnse. ta) will be crowded with lamm:-e and 
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the other half have but few (fig-ure 8). Other modes of twin
niog are also known, among wbicb t(lose combiniog the albite 
and the pericline laws are the most frequent ( figure 2, 
plMe xiv). Other illustrations of the feldspars are shown in 
figure l antl 2, plt1te x,. In each of these the crystals 
are surrounded b.Y glass. A general idea of the relative 
aUJount. of feldspar in the diabiises may be gained by an exam
ination of plate xvi, fignre l, which shows the amount, size 
and shape of the augite and olidne in the whole of a thin sec
tion, tbe remaindt>r of the space being occupied by feldspar 
(No. l 1}'.!68). 

Orthoclase has been found in out. one dike-rock ( No. 235 l, 
an<l bere it constitutes ouly a portion of the feldi:i1rnr present. 
It formfi idiornorpbic or bypidiomorpbic crsstals (figure 1, plate 
xviii ). The peculiar granopbyric border around the crystal is 
similar to mauy of those found in the granites. The difference 
in color in tbe crystal is due to the central part being badly 
kaolinized; the outer portion is quite fresh. 

Tbe feldspars are often badly decomposed. This is likely 
due principally to weathering. The greater part of the speci
mens necessaril_y were taken from or oear the surface where 
the weathering agents had free access. One interesting feature 
about thii; however, is the common observation that the central 
part of the crystal is decomposed more tbrn the outer part. 
"\Veathering alone would not produce such results. This is not 
only true of the diabiise feldspars, but also to a considerable 
extent of those in granite as well. Similar ob~errations have 
been made by others and upon feldspars from widely separated 
localities. It would seem that in some way the molecular 
stability in the border of the crystal is greater than in the cen
tral portions. 

Augite. 

The augite is very uniform in color in the different dike
rocks. It is a,lwa.ys a light pinkish buff when viewed by trans
mitted light; but dark or black by reflected light, and as seen 
in the specimens. In the well-crystallized diabases the augite 
never has any regular form, but fills the spaces between the 
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feldspar crystalei. In the porphyritic ,arieties the crystalline 
form is much more pronounced. The cleavage lines often are 
perfectly formf'd, some of them pasising only in one dirf'ctiou 
when the section is cut in the zone of the two pinacoidal faces, 
a-;:P~ (010) and <XP3:i ( JOO ); while in other cases they meet 
each other llt nt>arly right angles, indicating that the section is 
cut approximately paralltl to the basil! plane, OP ( 001 ). The 
extnnal form of the cry~tal is sometimes prominent,as is shown 
in figure 1, plate xvii, an augite crystal in a glassy rock from 
the big boss at the tin mines (}{o. 150lt ). The interior of this 
crystal contains a negati,e crJstal filled with glass. The sec
tion represented is cot parallel to the basal plane, so that the 
two pinacoidal and the prismatic faces are well exhibited in the 
negati,e crJ st al, and partially in the external form also. The 
prismatic clPavage lines are very well shown. In the fine
grained diabase porpbyrit4:'S t be augite crystals are not so large. 
'l'winne<l augit<'s are common-the ordinary type of contact 
twins with the clinopinacoidal face, oo Poo ( 010 ), serving as the 
twinning plan<', being the most frequen t. Other forms are 
known but are not very abundant. One is shown in tigure 2, 
plate xvii-a large crystal of augite witb a band of secondary 
hornblende around it. The small member attached to the right 
side of the larger one sHrns to be in twinning position, forming 
the so-called cruciform twin, although it does not appear on 
the left side of the large crystal. The orthodome Poo ~ 101) 
~enes as the twinning plane. 

In many of the thin sections examined, the augite appears 
to be perfectly fresh. In others it is badly altered-green, 
fibrous hornblende and chlorite being tbe most common pro· 
ducts of altHation. This change is most pronounced on the 
borders and along the cleavage and fracture linee. In such 
cases, the mingling of the bright green and fresh-looking horn
blende with the pink augite prfsrnts a strange contrast ( fig· 
ure 2, plate xvi, from No. 1505J ). H represents, fairly well, 
the method of alteration so commonly observed in the augitee. 
In a few instances, the augite is changed along its border to a 
solid rim of a dark, greenish-brown hornblende, quite similar 
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in appearance to tbe ordinary brown, basaltic variety, but 
assuming a green hue ( figure 2, plate xvii) . The irregular
ity of the inner portion of the hornblende border, and the wa,y 
it follows fracture-lines, preclude the idea that it ma,y be an 
instance of parallel growth. The rock from which it came 
(No. :& !5) bas many large crystals, everyone of which that has 
been examined posseRSetl a similar hornblende border, although 
few of them are as regular as the one figured. Some of them 
are more inclined to the green, fibrous variety. It is interest
ing to note that no pyroxene other than augite has been found 
in tbe basic eruptives of Missouri- not even a single case of 
diallage. 

Olivine. 

Olivine is abundant in many of the diabases, bnt not in all 
of them. Wben viewed by transmitted light it has the usual 
characteristic watery, transparent, light-green color. Its 
external cr.rntallograpbic form is rarely developed; only in a 
few instances could any of the faces be recognized. The com
mon forms in which it occurs are spherical, elliptical, or irregu -
Jar grains. Cleavage lines are seldom present, but fracture 
lines, which are usually curved rather than straight. are very 
abundant. In its method of decomposition the olivine seems 
to have followed the augite quite closely. The borders of the 
crystals and the fracture lines preseut surfaces on which the 
weathering agents have worked, producing a pleochroic green 
product whicl:l appears to be uralite. Delicate fibers are pro
duced sometimes iu great number, aud seem to be identical 
with those from augite. In a rnajOt"ity of instances the bor
ders have been changed to a solid green mass without the pro
duction to any considerable extent of the green fibers. It is 
.a remarkable fact that with so much olivine in so many of the 
rocks, not a single example of well-formed serpentine ha,s any
where been found. 

Grains of black oxide of iron are common in the oli\'ine. 
Sometimes they are arranged in a row around the border, 
,sometimes they are grouped near the center; or they rna,y have 
certain other irreg11lar positions. It was first thought ihat 
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these were decomposition products, inasmuch as they seemed 
to be most numerous in the olivines which were badly altered. 
But nnmeron~ fresh grains carry them also, and they i\re found 
in the freshest part of the grain, so that it would appeat· they 
have no connection with the altet·.:1,tion of the olivine. 

In amount the olivine varies greatly. Some of the dikes 
have none, others a great deal. It is quite noteworthy that, 
with perhaps two or three exceptions, all the best crystallized 
dikes have large amounts of it, an,l those less perfectly crys
tallized ba ve none. ~ ot a single glassy rock examined has a 
tr,rne of olivine. The big dike, or boss, at the tin mines seems 
to be glassy in places and free from glass in others. At least 
some of the thin sections from there carry much glass, and 
others carry none. Those which have no glass sometimes have 
olivine; but not a single section examined has both olivine and 
glass. The hand specimens, if good ones were procured, had 
to be taken from the dump piles left from the mining operations, 
so that there was great uncertainty as to what part of the dike 
they came from. It cannot be said certainly at this time that 
there is more or less glass in one part than in another. 

Hornblende. 

It is doubtful if hornblende occurs as an original constitu
ent in a single dike rock in the state. In places, however, it is 
comparatively abundant. The mining operations at Iron Moun
tain have exposed considerable masses of it. Here numerous 
dikes cut the porphyry and the ore, some of which have been 
followed to a depth of more than a hundred feet. The exact 
character of the original dike cannot be ascertained. At pres
ent great masses of hornblende closely resembling amphibole 
anthophylite are lying on the surface where they were left by 
workmen. 

On the Payne land ( Tp. 33 N., R. V E., sec. 17) prospect
ing has ~eveloped a layer of asbesti-form hornblende in the 
residual clays. Some of it looks very much like a poor variety 
of asbestos, so much so tllat it has attracted the attention of 
different persons interested in the mining of this mineral. The 
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original deposits have not yet be~n disclosed, but as numerous 
diabase boulders ha.ve been found covered by the clays there 
is but little doubt that some of the dikes which cut through 
the porphyry hill are the former location of the hornblende. 
About a mile to the southeast of this place along the south
eastern part of Blue mountain, in the extreme southeastern 
corner of section 16, another similar deposit has been found. 
It is reported that years ago a few barrels of the asbestos 
reached the market from here. Dut·ing the summer of 1888 a 
few days' work was <lone with a hope that the original home of 
the asbestos could be determined; but the effort was futile. 
All that could be found was a two or three-inch layer of infe
rior material which had been formed with the residual clays, 
indicating that it had ei~her been brought down from farther 
up the hill, or that it was the remainder of a rock, the other por
tions of which had been completely decayed. No traces of 
it could be found in the rock on the hillside above. As sev
eral different dikes are found near by, it may well be supposed 
that the material in question originally belonged to one or more 
of them. Another place where hornblende seems to be fairly 
abundant is in a dike cutting the porphyry on the Smith land 
(Tp. 3i N., R. IV E., Sec. 24). Hel'e considerable masses of 
the actinolite variety have been dug up in prospecting, some of 
which would form good museum specimens. In different places 
the fracture openings in the diabase have been filled with green 
hornblende, some of which now appears as little veins or seams 
of hornblende from one-fourth to three-fourths of an inch wide. 

The green, fibrous hornblende produced from the altera
tion of augite bas already been mentioned, so that it need not 
be repeated here. In some of the dike-rocks this alteration 
has been ca.rried so far that the augite is entirely gone, and 
much of the fine-grained m:iss also is changed to hornblende. 
A notable example of this is the dike-rock on Black river, at 
the falls, which contains the garnets. Along with the altera
tion of the augite to green hornblende are a few examples of 
a partial change to a brown hornblende. Only one thin sec-

G-9 
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tiou has been examined which showed this. It appears as 
little spots here and there through the large augite crystals, 
each of which is strongly pleochroic, and in every way resem
bles basaltic homblende. 

Biotite. 

This mineral is quite scarce in the Missouri dike-rocks. It 
has been found in a few instances in beautiful, well-preserved 
plates. But even in this case, the biotite is so rare that it can
not be detected in hand specimens. In a few other rocks it 
has also been found, in some of which H forms broad sheets, 
as seen under the micro3cope. The bhck mica in this rock 
(No. 375) is particularly fresh and str·ongly pleochroic. 

Qua1·tz. 

Quartz occurs in a few dikes in a ,ery unusual and inter
esting way, and also as a regula,r constituent (No. 2:35), form
ing, wi ~h the feldspar, masses of micro-pegmalite and grano
phyric borders around some of the ort.hoclase crystals, as 
already mentioned and illustrated ( pla,te xviii, figure 1 ). The 
other mode of occurrence is quite diffdrent. Tn three, and 
possibly more, of the dikes, quartz is found as phenocrysts in 
a fine-grained groundmass compo$ed of plagiocl!lse and augite, 
or its alteration product, hornhlende. Quartz phenocrysts 
rarely occur in rocks so basic as these; therefore the subject 
deserves more than passing notice. The dike which produces 
this anomaly the most abundant!)' is located about eight miles 
southeast of Ironton (Tp. 33 N., R. VE., Sec. 10, NW. qr. }. 
A dike about five feet wide cuts through the granite which at 
this place chances to be exposed o,,er a ilmall area, all the sur
rounding surface for several rods being covered deeply with 
soil. No specimens could be olJtained from the dike in place 
wilhont drilling and bias Ling, Ml it wa~ worn to a Ie,·el with 
the granite. Numerous boulders of apparently the same kind 
of rock were strewn over the surface. These afforded oppor
tunity for gathering all the Illaterial desired. The peculiar 
phenocrysts of both quartz· and feldspar which could be readily 
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. seen in the dike were also present in the boulders, leaving 
practically no doubt as to the identity of the latter (plate xiii). 
The large phenocrysts are feldspar; the smaller spots are 
,quartz. 

Tbin &ections cut through the quartz grains show tilat each 
grain is surrounded by a border within the groundmass (fignre 
2, plate xviii). The border breaks up under the microscope 
into an aggrefate of crystals, generally pointing toward the 
,qnartz phenocrysts. At present the crystals are green horn
blende, and are decidedly pleochroic, al.though qnite likely 
originally they were augite. The nature of the groundmass 
also can hA seen in tbis figure. I n the specimens examined, 
almost all of the augite of the groundmass has been changed 
to hornblende. The same rock, or at least one from near the 
same place and having almost identical properties, was exam
ined some years ago.* At that time Mr. Coates, of the chem
ical department of Johns Hopkins Uni versity, made a silica 
deterruination of the rock, including the quartz pbenocrysts, 
and obtained for his result 53.40 per cent of Si02• Recently 
Mr. C. E. l\fcClurg, of the University of Kansas, bas deter
mined the acidity of the ground mass (No. 15001) fro rn which 
all the visible quartz pbenocrysts were excluded. He ob
tained 53.19 per cent of Si02, which is practic1lly the same as 
that obtained by Mr. Coates. 

A few other rocks possess tbe same kind of quartz phen
ocrysts. Two miles north we&t of tbe last mentioned locality, 
a narrow dike is full of them, but there appear to be no feld-
1,par er.rs ta ls (No. 15045 ). Thin sections from this specimen 
are practically tbe same as those already described. Also at 
the Silver mines small boulders of quartz bearing dike-rocks 
occur on the surface1 but the dike itself could not be found. 
There is a large oulfiow of dike-rock in section 26, township 33 
north, range vii, east (No. 15501 ), which bas many small feld
spar pbenocrye:ts, with which are associated also a few quartz 
grains. Still again, in the Black river district ( Tp. 33 N., R. 
2 J11 , Sec. 16 J, a dike-rock possesses feldspar phenocrysts and 

'Arneric·tu\ L:eologlst, , ·01. J , p . 3;s. ll.linneapolls , J<;sS. 
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a few quartz grains. It would thus seem that the quartz-bear
ing basic rocks are scattered over a la.rge area, which fact 
makes them all the more interesting. 

Until quite recently free quartz crystals in so basic a 
gronndmass were quite unknown, and from a chemical stand
point it would have been thought impossible; but during the 
last six years a number of similar discoveries have been made. 
In 1887 Diller• described a quartz-bearing basalt from Cinder 
cone, near L'.tssen peak, California. Subsequentlyt he extended 
tbe description of tbe rock. The quartz crystals are ennJy 
scattered through the mass, bnt are not accompanied by feld
spar crystals as in Missouri. The basalt contained 57 .25 per 
cent of silicic acid, Si02. In 1890 Iddingst described quite 
fully quartz-bearing basalts from :New Mexico, Colorado, Ari-
zona and Nevada, some of which had no more than 51.57 per 
cent of Si02. In different subsequent papers the same writer 
bas added to the discussion of the subject given in his .first 
publication. In all of the cases mentioned by Diller and Idd
ings, the quartz grains are surrounded by a border of augite 
crystals like those herein described. 

The explanation for this apparent anomaly, as adrnnced by· 
Iddings and as now genera1ly accepted, is that the lava at one 
time existed under such physical conditions as regards tempera
ture and fusion that it was supersaturated with quartz, and that 
as a consequence a portion of it crystallized out. When those
conditions were finally changed and the lava was brought to or 
near the surface, the quartz grains tegan to redissolve, but tbe 
final solidification of the lava, or some other cause, prevented 
the complete solution. During this latter action the borders. 
of augite were formed. This explanation, it, will be seen, is 
based upon the modern conception of a lava being a solution 
product, rather tban one of fusion. The borders around tbe 
foldspar crystals in the same rocks ha Ye already been deecribed 
and illustrated. 

*Am . ,lour. 1'ct., (3), Yol. XX.XIII , p. 45. :--ew Haven, 1887. 
t U. S. Geo!. Sur., Rull. 7~. Washington, 1891. 
tU. S. Geo!. Sur., Rull . 66, Letter of transmittal. Washington, 1898. 
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Ghlorite. 
This mineral is present only as a secondary product, and 

is consequently most abundant in badly weathered rock. There 
is no regularity in its form. Sometimes it constitutes small 
patches scattered through a large crystal of olivine, augite or 
mica. Sometimes it is in the feldspar, iron or other materials, 
having been carried over from adjacent minerals ; and fre
quently it occupies the entire space left by the decay of crys
tal!! of the minerals mentioned. The chlorite adds greatly in 
imparting the familiar green color to so many of the weathered 
dike-rocks. 

Iron Oxirle. 
Iron oxide is sca,ttered everywhere through the dike· 

rocks. In no instance observed is it very abundant; but it is 
present in microscopic grains in every specimen examined. 
The large grains often have the outlines of a square-so fre
-q uently, in fact, that it is significant of crystallization in the 
regular system, which implies the presence of magnetite. In 
many places where the dike-rocks have been extensively decayed, 
the beds of the little streams are rich in a black sand which is al
most pure iron oxide, collected in different places in this way, 
from the clays of decomposition. 

Ilmenite. 

Ilmenite, or titanic iron oxide, is found also in the dike-
1:ocks, but only to a limited extent. Usually it is partially de
eomposed, producing the well-known leucoxene, which is read
ily distinguished under the microscope. 

Apatite. 
Apatite is everywhere present in the dike-rocks, in the 

form of long, slender crystals penetrating the other larger con
~tituents. Thin sections cut at random through the rock show 
the crystals in many different ways, from the foll length to the 
hexagonal cross-section. No instance of large crystals has 
been noted. There are no indications that ,aluable economic 
<leposits of the mineral are to be expected. 
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Py1·ite. 

Pyrite is fonnd in a few of the dike-rocks in a very inter
esting manner, in the form of little gra.ins scattered through 
the rock as regularly as though it were an original constituent. 
The quartz.bearing diabase has it in tolerable abundance: in 
grains from one-sixteenth to one-eighth of an inch in diameter. 
Pyrite is usually looked upon as seconuary in origin. Just why 
this notion should universally prevail ma,y be a little hard to 
understand. \Vere it not for the widespread opinion to the 
contrary, a few of these rocks might be looked upon as carry· 
ing primary pyrite. Every feature of its relation to the rock 
mass indicates this, and it appears unavoidable to auopt such 
a view. 

Epidote. 

Epidote is sparingly present in the dike·rocks, and then 
only as a secondary product. With but few exceptions it is in 
the form of minute scales scattered through the decomposing 
minerals, and consequently needi! no special consideration. 
The big dike or boss on Captain creek (Tp. 32 N., R. VI E., 
Sec. 19) bas larger quantities of epidote. Here it lines some 
of the seams in the rock. Thin slabs broken from the walls, 
make fair museum specimens. At the big boss on Black 
river ( Tp. 34 N., R. II E., Sec. 26 ), many crystals of epi· 
dote may be collected in the soil of the fields, especially after 
spring rains. The peculiar appearance of such material has 
led the land·owners and others to think possibly something of 
great value lies bidden beneath the surface. Similar occur
rences have been noted in the localities already given where 
the asbesti .form hornblende has been found. The epidote 
from the south end of Blue mountain cannot be distinguished 
in character from that on Black ri,er. 

Garnet. 

Garnets have been found in connection with the dike.rocks 
in one locality only. This is at the falls on the east fork of 
Black river, in the dike which has overfl.o\ved th~ fissure. A 

/ 
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short description of these garnets with accompanying c;its has 
already been published.* The o,erflow of the dike material 
has formed a contact line l>etwt>en the basic la,a and the quartz 
porphyry, which can be traced for several rods along the bank 
of the creek. The former seems to ban; been corroded along 
the contact line, probably by famarole action, to such an extent 
that when viewed from a short distance it appears quite poroue. 
The cavities thus produeed nre liter111Jy filled with small garnet 
crystale, the largest of which are not more than one-third of 
an inch long. 

The crystals are brown in color, ,an ing from greenish
brown to almost black. They usually have a coating of brown 
dust, or mud, evidently llec.ty products of the rock. \Vhen 
this is removed they pregent perfectly fresh surfaces, sollle of 
which are highly polished. Crystallographically they are at 
first a little perplexing, on account of the differently distorted 
forms they present. The normal form is the regular rhombic 
dodecahedron, oo O (lLO), occasionally with ,ery minute icositet
rabedral faces truncating the edges. The latter were al ways 
nearly microscopic in size, whether on the regular crystals or 
the distorted onee, and are therefore not represented in the 
figures. Four different types of distortion have been made 
out, each of which is represented by many different crystals, 
although, of course, they grade into one another. 

Flgtll'CJO. 
form. 

First (figure 10), th~ four planes normal 
to the plane of the lateral axes are elon
ated, giYing the crystal an apparent tetag
goual i;,ymmetry, thus resembling a com
bination of the p1ismatic faces oc P ( LIO), 
with the pyramid of the second order Poo 
(011). 'Ihe an2le1,1, howe,er, are all 120 de
grees, showing that they are all faces of 
the rhombic dodecahedron. 

Second (figure 1 l), six planes in one 
Garnet, ttrRt zone arc elongated, so that the crystal ap

parently bas the r;:ymmetry of 1be hexagonal 

.. llnwonh: !'roe. Iown .\calL :,cl.. Vol. J, pt. 11, pp. :l3-:l~. J>es )!otnes, 1,!,o. 
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system, resembling a common form of calcite 
with prismatic and rhombohedral faces. Here 
again all tbe angles are 120 degrees. If it 
were a hexagonal form the prismatic angles 
would, of course, ha,e this value; but the 
angles between the prismatic and rbombohe
dral faces would not, so that the difference is 
readily detected. 

Third (figure 12), is a case differing from 
the one first given in the unequal develop

F tg-urE' 11 . Gnrn,et, sN'.· ment of the four faces, and so developed as 
ond form . to resemble the pyr,unidal faces of the sec-

ond order. In this way a form is produced 
apparently having the monoclinic sym
metry, and cou1posed of the two pinacoidal 
faces, 00 P ~ (0 LO) and 00 P 00 (100), in com
bination with rather steep pyramidal faces 
± P (lll), But the uniform value of the 
angles dispels the illusion. 

Fourth (figure 13), is a form which again 
simulates the monoclinic symmetry. Tbe 
crystal seems to be formed by the combina-
tion of the prismatic faces ooP ( 110), the .figure 12. Garnet. 

clino-pinacoidal faces 00 Pd;, (0 LO), the clino- thtnl form . 

dome, P &i (Oll), and the plus orthodome, 
+Poo (101) a combination strictly in ac
COl'd with the laws of symmetry. Here 
again the uniform ,alne in all the angles 
of 120 degrees shows the real form . 

.A chemical analysis of well-preserved 
crystals, made by the St. Louis Sampling 
and Testing Works, gave the following re

Ftl{ure 13. (;nroet. rourth suits. Unfortunately the two iron oxides 
form. b d d F 0 werenotseparated, utregar e as •e2 3• 
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S!02 . ........................... 33.S<l CaO . ......................... :~O.it 

)l nO . . .... ......... .......... . 00 20 )JgO............... ............ .63 

.H,03 . ... . ....... ....... .. . .... 29.30 Total ........ ........... .... 100.ao 

Al203 .. .. . .................... 5.r,3 

There is, therefore, no doubt but that the mineral is a lime
iron garnet, and should be referred to the variety melanite. 
The specific gravity, as determined by means of the specific 
gravity flask, is 3.6002. The dike rock itself has a specific 
gravity of 2.7434, and gave 45.50 per cent of silica, Si 0 2. 

Aside from this one instance, no garnets have been found 
in the <like rocks. Broadhead reports having found garnet at 
the old Ketchiside tract, a few miles south of Ironton, but none 
of them have been personally examined for identification; 
neither was anything learned of the nature of the rock in which 
they occur. Similarly. Nason mentions garnets occurring at 
Iron Mountain, but gives no details. 

Calcite. 

This secondary mineral has been found in small quantities 
in many instances in badly weathered rocks, but never as an 
important constituent. Simply minute quantities are found 
here and there through the decomposed matter and in the ordi· 
nary forms. 

Glass. 

Some of the dike-rocks carry a great deal of unindi'\'idn
alized matter, or glass, of a dark color, which bas such a, rela
tion to the crystals of the di fferent minerals that it may ,veil be 
considered here as a constituent. In the dikes which carry 
coarse crystals of feldopar and augite in connection with the 
glass, the latter is found lodged between the feldspar crystals, 
just as the augite usually is in diabase with the ophitic texture. 
This preaents a very striking appearance when viewed with the 
microscope, for it contrae.ts so strongly with the feldspar and 
the augite. · Two different dikes show this pre-eminently-one 
the boss at tbe old tin mines, and the other on the east bank 
of the river at Sil,er minel:'. In the former the feldspars and 
the augites are tbe coarser, but the same general features pre-
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vail throughout the two. The glasF, instead of being perfectly 
solid, is filled with long, slender crJstal €keletons of two differ
ent kinds, the one dark which seem<1 to be iron oxide, and the 
other light, which probably is feldspar. 'the gla€s core in the 
augite crystal from Tin mountain bas already been shown ( figure 
l, plate xvii). 

In a nnmber of the other dikes glass is fonn<l, but not 
so noticeably as in these two. A small side vein three inches 
wide from the big dike, carrying the large feldspar pbeoocrysts 
(No. 15498), is almost all glaes. )facroscopically it appears 
almost like an obsidian. It is to be not?d that the glass will 
weather and turn green, the same as the ferro-magnesian min
erals. Numerous instances have been seen in different thin 
sectione, especially from the Tin boss, of the glass being 
changed into green fibrous hornblende, or malitr, the same as 
the angitr. This, no doubt, acccunts for small dikes so often 
being holocrystalline, and having the body so nellrly entirely 
composed of green hornblende, as mentioned under the con
sideration of that mineral. 

Other Constitiunts. 

A few other secondary constituents have been foun<li but 
they are not of sufficient abundance nor importance to merit 
more than a passing notice. To this category belong kaolin, 
so often produced by the decomposition of the feldspars; 
scales of muscovite, produced in a similar way; iron rust, 
formed by the weathering of the iron-bearinp; minerals and the 
hydration of the grains of iron oxide; and po,;sibly a few 
other minerals. When rocks decay there is generally a com
plexity of products, some of which are of no special signifi
cance. 

TEX'.l'UBE. 

Of the three textures outlined, the ophitic and the por, 
phyrili1; are well repree:ented, while a few dykes have textures 
somewhat like the granitic. A majority of the dikes have the 
porphyritic texture, but by areas of the rock masses exposed, 
the ophitic perhaps predominates. 
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Ophitic Texture.-This is produced by the association of the 
long, slender feldspar erystals with other material, usually 
augite, which is intimately crowded in between the feldspar 
crystals so that all the space is occupied (figure 1, plate xiv). 
Such a texture is common to all the dike-rocks in the vicinity 
of Skrainka, where the extensive quarry in the olivine diabase 
is located; at ~be big boss of dike material on Black river (Tp. 
34 N., R. II E., Sec. 26), and at a score or more other locations 
throughout the region. With but fe,v exceptions, every dike 
known over five feet wide has this texture. 

Porphyritic Texture.- Tbis is well illustrated in the band 
specimens represented by plate xii, the essential characteristics 
being the presence of pbenocrysts of some mineral in a back
ground of a finer-grained material. The rock in this dike (No. 
15498) contains the large feldspar crsstal8 alreauy described. 
The quartz diabase (No. 15001) also has the porphyritic texture 
(plate xiii). Still again, the glassy rock from the tin mines (fig
ure 2, pla.te xv) and the glassy dike on the east bank of the 
river at Silver mines (tignre J, plate xv) have the porphyritic 
texture. Nearly all of ti::e smaller dikes have a fine-grained 
groundmass, with here an<l there a larger crysta.J, so that they 
sbonld be referred to the same class. This makes the number 
of dikes with the porphyritic texture very large, for it includes 
perhaps two-thirds of all that are known. 

Gramtlat· Texture.-A fow dike-rocks are known in which 
this texture is approached, but it is not well represented in 
any of them. In a general way, it is quite similar to a rock 
with a granitic texture, the hand specimens especially appear
ing so. But a careful examination shows that it is more nearly 
a mixture of the ophitic and porphyritic. Such phenocrysts 
of orthoclase as are shown in figure 1, plate xviii, and of 
augite, as the one in figure 2, plate xvii, strongly recall the por
phyritic texture. The numerous long, slender feldspar crys
tals, which in places are abundant, make it allied to the ophitic; 
and yet in other parts it is quite like the granitic. Such mix
tures of texture are common in some rocks, and are always 
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difficult to name. Anotb.er example is the coarse rock (';so. 
15553) from Captain creek. This i3 less strongly allied to the 
granular texture than the one mentioned ; and yet the coarse 
masses of augite do not appear like that mineral ordinarily 
does in the opbitic texture. It has so many long, slender feld
spar crysta.11! that it is quite strongly related to the opbitic. 

CLASSIFICA'.CION. 

It seems desirable to make as few classes of any one great 
group of rocks as will serve to designate the essentially differ
ent members of tht series. Accordingly, but four general divi
sions are made of the Missouri basic rocks to which the fol
lowing names are applied: diabasr, olivine.diabase, diabase
porphrite, and melaphyre. The former is applied to all the 
olivine free, well-crystallized rocks which have the ophitic tex
ture, and which are free from prominent phenocrysts of any 
kind. The second is used to designate rocks similar in char
acter, but which, in addition to the above, have olivine as an 
essential constituent. The third name is made to cover all the 
olivine-free dike-rocks which have the porphyritic texture, all 
the exceedingly fine-grained ones which are nearly free from 
pbenocrysts, and all the glass-b~aring varieties which contain 
no olivine. The fourth is given to all that carry both olivine 
and glass. As already stated, no particular thin section has been 
examined which carries both constituents. But each of them 
has been found in comparative abundance in the same rock
mass, and therefore it is thought the name is applicable. All 
other glass-bearing rocks seem to be olivine.free. The whole 
scheme may be arranged as follows: 

• r 

I 
I 

1 I Olivine free-Diabase. 
Oplll tlc. 

Hotocrystalllne. l 011v1ne-bearlog- Ol!vlno 
Dlal>ase. I ( Quartz free-Diabase· Por -

naslc Intrusives . { 

I 
I Glassy. 

I 
; 

I I Quartz,l)earlng-Quartz • 1>0 1· )byrltlc t pllyrlte. 

Vial)ase l'orpllyrite. 
( 

J OllvJne free-D!almse Porphyr!te 

1 0llvtne-l)earlng-ll!elapllyre. 
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GEOGRAPHIC DISTRIBUTION OF VARIETIES, 

The dike-rocks are scattered irregularly over the whole of 
the crystalline area. They are most numerous in the two town, 
,:,hips east of Ironton. On the accompanying ma::i ( plate i ), 
their location is indicated by the small black crosses. The 
dikes are commonly small seams cutting the granite and por
phyry, and usually do not average more than two or three feet 
in width, while some of them are less than an inch. Their length 
cannot be estimated so well, for it is seldom that they can be 
traced more than 50 or . 100 yards until a mantle of soil con
ceals them. In passing through the region, the first indication 
of a dike, usually, is the presence of numerous dark-colored 
boulders lying on the surface. They are peculiar in a number · 
of respects, and, therefore, may be readily recognized. Their 
color is generalJy a dark green or black, with occasionally 
numerous white streaks, due to the long, slender, white feld
spar crystals. Ordinarily, the feldspars are dark, and conse
quently attract no attention. 

When struck with a hammer the boulders give a metallic 
ring, which is in strong contrast with the sound issuing from 
a boulder of granite or porphyry under similar conditions. 
The same kind of material is sometimes found in oblong or 
circular areas instead of dikell, which are then called bosses. 
These differ from dikes only in shape. The decay of the dikes 
is characteristic of the rock, differing in some respects from the 
disintegration of the other masses. The boulders al ways have 
rounded forms. The seams through the small dikes are, 
without exception, normal to the walls: that is, to the sur
face of radiation of heat, and consequently the direction of 
greatest contraction. In this way, some of the narrow dikes 
appear to be built of blocks lying transversely. When the 
blocks are thrown upon the surface by the decay of the wall
rocks or otherwise, the corners and edges are rounded by 
weathering. Such surface boulders generally are compara· 
tively sound throughout, for the products of decay fall away 
as fast as formed. But when the boulders become embedded 
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in soil, the secondary matter cannot be removed. The result 
is that they decay in sucb a manner that concentric shells are 
formed from the surface of each boulder. In operating the 
quarry at Skraioka, six or eigat feet of boulders and soil was 
cut througll.. Tile fc.we of the w:i,11 produced seemed to be 
composed principally of such circular and elliptical shells, the 
spaces between being snugly filled with soil. Occasionally 
an oliYine diabase boulder weatber.s irregularly so that its sur
face is rough and warty looking - the protuberances being 
from a third to two-thirds of an inch in diameter. Also, when 
a great mass of the solid olivine <liabase decays, it ofcen has 
myriads of little kernels left through the freshly-formed soil. 
The soil produced from the dike-rock material differs greatly 
in color from that produced from any other rock in the region. 
It is of a peculiar, often dark, speckled color. The dark color 
is due to the dark augite principally, and the light specks to 
little feldspar grains, which seem at times to resist final decay 
remarkably well. 

Certain of the most prominent dikes and bosses require 
derniled description. 

Tin Mines Boss.-~o other dike-rocks in the state have at
tracted nearly so much attention as those at this place. The 
locality is on the northwestern flank of tbe Tin mountain, a 
large hill which touches the south bank of the Little St. Fran
cois river (Tp. 33 :N., R. YI E., Sec. 35). The mass reaches 
from the base of the hill near the creek to a point about 300 
feet up, beyond which no trace of it bas been detected. It is 
fully fifty yards wide. To the north, across the creek, no indi· 
cation of a dike of any kind was found within a distance of 
one mile. At present it must be looked upon as being a boss 
of dike material ratber than au ordinary dike. The character 
of the rock is peculiar and interesting. Macroscopically, it ap
pears to be relatively coarse-grained, black in color and waxy 
iu luster .. Virge pieces of it lying around the old dumps show 
that seams were not especially developed in it. Microscopic
ally it ts 1:1ef:'n to be compos~d of plagioclase, augite, olivine 
and glasl'I, with an abundance of apatite and little shreds of 
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iron oxide produced by the arrangement of minute grains in 
rows. The rock is therefore a melapbyre, and has the disUnc
tion of being the only one in the state to which the name is 
applicable. 

0 ver twenty years ago great excitement WdiS caused by the 
report that this melaphyre contained tin ore, or rather, that the 
whole mass of rock ,v.:ts tin 01·e. Mining operations were con
ducted quite extensively for a few years, and large quantities 
of the material were brought to the surface. The place was 
named the Tin mines, a local application which still clings to it, 
and which is retained in this report. It is needless to add that 
no tin ore was fon nd, and that there is no indication of any be
ing present. 

.Skrainka.- This n·1,me is applied to a stone quarry, and a 
little village which once existed neitr by (l'p. 33 N., R. VIE., 
Sec. 3, N. ! ). Tile quarry wa i opened in a bos3 of olivine dia
base which is loMted on the south side of a large porphyry 
hill. A branch dike extends eastward for a distance of nearly 
200 yards, and possibly farther. Ooe also rernhes to the south
west nearly as far. The seams in the rock trend northeast and 
southwest. Occasionally there are strea,ks in the rock where 
the white feldspars are unusually abundant, giving the rock a 
lighter color; also, some of the seams are filled with secondary 
hornblende. The great m1,ss of rock is a typic:tl oJi,, ine dia
base. Its chernica1 composition has already been given. 
Mineralogically, it has plagioclase, augite and olivine, with 
apatite and iron oxide present in small quantities. It is coarse
grained, dark blue in color, and forms an excellent stone for 
paving blocks, for which purpose the quarry was operated. 
The characteristic toughness of the rock rendered it difficult 
to work profitably, so that afcer ten years or more of active 
operation the quarry shut down. So basic a rock, and espe, 
dally one containing so much olivine, of course should not be 
used for structural purposes. BL1t for street-paving in the 
larger cities, where the mechanical wear is so much more rapid 
than the wMthering deca.y, thesa pr.>perties are not so objec
tionable. 
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The country for three or four miles to the west, south and 
southeast of Skrainka contains an unusually large number of 
dikes, all of which are composed of the same kind of rock. 
They are particularly notice.able to the south along the main 
road between Fredericktown and Ironton. Beginning immedi
ately south of Skrainka, and about a mile away, a dike or system 
of dikes follows the road toward Fredericktown for a distance 
of nearly two miles. It cannot be traced continuously, and 
therefore it may be a series of outflows. In a few places the 
la,rge boulders have been worked into paving blocks, and even 
some little quarrying bas been done at on1, point. At other 
places along the little branch followed by the road, the deca.yed 
surface of the dike may be traced for rods. Boulders are 
numerous over the entire distance. To the west of Skrainka, 
similar and perhaps eqnitlly extensive disturbances have oc
curred. Large masses of olivine diabase boulders are common 
here and there for a distance of two or more miles. On the 
whole, this is one of the best localities for this kind ·of rock to 
be found in the state. 

Black Rivm· Boss.-Twenty.four miles west of Skrainka is 
the largest boss of dike material known in Missouri ( Tp. 34 N., 
R. II E., Sec. 26 ). It co,ers about 160 acres, a large part of 
which is now occupied by cultivated farmd. It rises into a 
considerable hill to the south, and is partly bordered on the 
north by a ravine. The rock is so nearly identical with that at 
Skrainka that neither macroscopically nor microscopically can 
any essential differences be made out. 'l'his is the place, 
already mentioned, where so much epidote occurs in a culti
vated field. It is pa.rticularly abundant on the western hillside 
at this place. As might be expected, so large a mass of an 
eruptive rock is associated with smaller dikes iu the vicinity; 
east, west and north they are to be found, all composed of the 
same kind of material. 

Falls Dike.- At the falls on Black river (Tp. 33 N., R. II 
E. Sec. 16) a dike has been found which overflowed the walls 
of the fissure and formed considerable masses on the surface. 
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This ba"l already been described in connecti,rn with the discus
sion of- garnets, and need not be mentioned further. 

Russell .l£o1mtain.-The northwestern part of Russell 
mountain is composecl of a rock so similar to the dike ruater:al 
that undouhtedly it should be classed with it. Forty acres or 
more are covered with boulder~ partially filled with gas cavi
tie€1, thus forming a scorhlCeons nck, the gronndmass of which 
has numerous sruall microliths of feldspar, so arranged tl.Jat a 
trachytic texture is produced. At one point on the east side a 
broad, flat sheet of the solid rock is found, which in enry 
respect resembles the fine-grained dikes. This i.s therefore an 
unusually interesting place, as it is the largest surface known 
in the state to be co~ered by the out welling of dike rock ma
terial. No chemical exa:nina.tion has been made of this rock, 
bnt it appears to be considerably more acid than the Skrainka 
diabase. 

,1farble 01'eek.-About a mile above the point at which 
)farble creek makes its l,LSt turn toward tbo east, a corniider
able mass of dike material is found on the east bank of the 
stream, close by a school-house. How large the dike is or the 
area of dike-rock was not definitely determined. To the east 
is a small bill, occupying approximately forty acres, which 
appears to be composed principally of tufo, but how basic it is 
cannot be said. The weathering agents have changed tbe iron 
principally into iron rust, so that it has a brownish red color. 
Most likely it is a diabase tufa. The rock itself is tine-grained, 
and is characterized by having many distinct spots on the fresh 
surfaces, which correspond to the "surface mottliogs" of Pum
pelly or the poecilitic strncture of Williams. 

Silver Mines. - Iu this localit.v a nu,nbe1· of different dikes 
occur. The largest is on the left bank of the St. Francois 
river at the dam. Here the solid granite is cut by a dike which 
has a, width of 50 inches, trending northea8t anti south west. It 
has worn .away faster than the enclosing g1·anite, so that the 
horizontal seams permit the blocks to drop out, leaving stPps. 
The rock in this dike carries a great deal of glass. On the 

G-10 
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west side of the river a dike one and one half feet wide occurs 
below the dam. It is badly weathered, and probably bas bad 
its glass changed to green hornblende and chlorite. Otherwise 
it is quite like the one on the east side. Farther back from 
the river other dikes undoubtedly exist, for the surface is 
strewn with boulders in different places. One of these series 
bas already been mentioned as quartz-bearing. The disturb
ance here has been considerable, as is shown by the numerous 
dikes and fissures now carrying quartz and metalliferous veins. 
Some of these fissures having been filled with dike-rock lam 
and others not, indica,tes that the two series of fissures were 
not contemporaneous. 

Captain Greek Boss.-X ea.rly a mile to the eas t of Uaptain 
creek ( Tp. 33 N., R. VIE., Sec. 29 ) a comparatively large area 
of dike material has been found. The whole surface is co,·ered 
with a heaYy mantle of soil, excepting here and there where 
the rock is exposed. A.t one place, years ago, prospectors 
sank a shaft about ten feet into the rock, and thus gave an 
excellent opportunity to study its character. Along the seams 
an unusually large amount of epidote has been deposited.' 
Fragments broken from the wa.Jls contain fairly good museum 
specimens of the mineral. The bods, of the rock is unuusally 
coarse-grained, the long, slender, white feldspat· crystals often 
attaining a length of three-fourths of au inch. It is composed 
almost entirely of plagioclase and augite - the large grains of 
the latter giving the rock a somewhat granular texture. 

Origin of the Dikes.- Ooncerning the indications of a com
mon origin for the basic dikes and bosses, it may be said that 
in,·a.riably the dikes trend northeast and southwest, with the 
few exceptions lying approximately at right angles to this 
direction. This implies that they are, in general, contempo
raneous. This northeast and southwest direction, it will be 
remember<'d, is the same as that of the most prominent vertical 
seams in the granites and porphyries, which possibly accounts 
for this particular direction having been followed by the fis
sures; for, being the direction of least strength in these rocks, 
it is therefore the direction of least resistance. So far as es-
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tablisbed by actual observations, the dikes have not been found 
to connect with one another. Whether they do below the sur
face is only conjecture. The only direct evidence, therefore, 
of a common origin for the dike-rocks is the similarity of form 
and wonderful similarity of kind. The former coincidence, as 
ju11t explained, indicates that they are contemporaneous, but it 
is not conclusive evidence. Should orographic movements oc
cur in tbe future sufficiently strong to produce similar fissures, 
the tendency would be for them to follow the same direction, 
for the same ca.use: that is, the fissures in the country rock. 
Bnt the similarity in kind of matter is a strong indication that 
they have a common origin. When it is remembered that the 
olivine diabase on Black river is nearly like that at Skrainka, 
twenty-five miles away, and that all the diabase between the 
two extremes is practically the same, it is a good indication 
that the different dikes had a common origin. Neither is there 
greater variation in kind with variation in latitude, or north 
and south directions. It may therefore be concluded provi
siona1Jy that the dikeei in this part of the state are contempo
raneous, and that. they had a common origin, the present differ
ences in the rock depending principally upon the different 
physical conditions under which the molten material solidified. 

GRANITES AND GRANITE-PORPHYRIES. 

CHEM[CAL COMPOSITION. 

In chemical composition the granites of Missouri are very 
similar to tho.se from other localities. '£heir most distinguish
ing feature is their relatively high percentage of sodium, which, 
as may be seen from an examination of tbe accompanying table, 
is abo,·e the avera.ge for granites. This is undoubtedly due to 
the comparatively large amounts of plagioclase present. A 
few analyses of other granites have been added to the list for 
comparison. 
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l\IINERALOGIC.AL CONS'.l'I'.1.'UEN'.fS. 

The j)fissouri granites are composed principally of ortho
clase and quartz, with some microcline, plagioclase and biotite. 
Besides these are occasionally hornblende and several other 
minerals in minute quantities, and some of secondary origin. 
All of these, and certain others which are found in mineral 
veins in the granites, a.re enumerated approximately in the or
der of their relative abundance: Orthoclase, quartz, micro
cline, plagioclase, biotite, hornblende, iron-oxide, mmcovite, 
apatite, zircon, topaz, galena, wolframite, fluorite, lithia mica, 
sericitr, pyrite, chlorite, epidote, calcite. 

Orthoclase. 

Ortboclase is the most abundant mineral in the granites. 
It presents a great variety of forms, var_ying from perfect idio
morpbic crystals to truly allotriomorpbic individuals. Fre
quently the large crystals have numerous small quartz grains 
scattered through them, forming an irregular mosaic. I n size 
there is a '\"ariation from minute grains to crystals fully two 
inches long. The finest examples of the large idiomorphic 
forms are found at the Graniteville quarries; also at the Pilot 
Knob quarry, one mile south of Graniteville; at an exposure 
one and one-ha.If miles southeast of Hogan; and at the new 
Gabriel and Buford quarry, recently opened two miles west of 
Cornwall. Embodied within the granites are many more idio
morphic and bypidiomorphic crystals, which are not visible 
macroscopically, but which are made out under the microscope. 
The crystalline form of the orthoclase presents nothing differ
ent from that which may be seen in almost any granite, the 
prismatic and pinacoidal faces with the basal plane being rep
rei;ented by many of the pbenocrysts. Twins are common 
among the well-formed crystaltl, the Carlsbad law being the 
one usually followed. 

The degree of freshness of the feldspars is quite varied, 
depending largely upon 1he specimens examined. In gather
ing samples from all o,er the area, regardless of whether 
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quarries have been opened or not, considerable badly weath
ered material is often met with. The feldspar in such cases is, 
of course, more or less decomposed. Sa,mples taken from 
quarries where good materi::il may be obtained exhibit the feld
spars as well preserved as in any granites on the market. The 
blue granite at Syenite, extensively worked for paving blocks, 
contains the freshest-looking feldspars of any examined. A 
large proport.ion of the crystals in this rock seem to be per· 
fectly fresh. The feldspars from some places have a dark, 
cloudy appearance, as though partly composed of iron oxide, 
or other opaque material. A close examination shows that this 
is partly due to minute cavities scattered throughout the crys
tals; bot this explanation will hardly accouni; for all of the 
cloudiness. The ordinary processes of decomposition proba
bly are responsible for a part of it, but even then, some of the 
felspars are apparently much more affected than others. The 
irregularity of occurrence of such caYities precludes the idea 
thiit they may correspond to the solution planes of Judd. As de
composition advances there are formed the ordinary products, 
muscovite in minute scale~, kaolin, epidote or chlorite if there 
chances to be a suitable mineral present to furnish the iron, 
and perhaps some other materials. In the granites from Grau
iteville also the feldspars sometimes contain grains of a crys
talline, isotropic, highly refracting mineral which seems to be 
an almost colorless garnet, although the grains are so small 
that they have not yet been identified as such with certainty. 

l\fany of the idiomorphic and hypidiomorphic feldspar 
crystals in both the granite and granite-porphyries presc,nt 
phenomena in the way of crystal enlargements which are of 
great interest. '.I.'he material for the i])ustrations has been 
drawn from both granites and granite-porphyries. The crystal 
enlal'gement. has been noticed in different kinds of rock in 
widely separated localities. The blue granite at Syenite fur
nishes the largest number a::id the best examples; different 
granites along Stout creek show the same, but less perfectly. 
The granophyric grnnites from almost all over the district have 
examples of practically the 8ame thing; and many of the coarser 
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ortboclase-bearing porphyries fnrnish excellent exam pies. The 
enlargements are produced by the feldspar material being 
added to the original phenocrysts in such a way that the new 
is oriented with the old, so that in the true sense of the term 
the original crystal has had a secondary growth. '£his struc
tu,:e differs essentially from the ordinary zonal structure, in 
that a complete cessation in the development of the original 
crystal took place, as i3 shown by the sharp line separating 
the 1wo parts; and yet it is akin to the zonal structure, in that 
the original crystal has been enlarged after first formed. While 
the secondary growth was taking place the new material was 
completely under the control of the molecular force exerted 
by the parent crystal, sometimes forming a broad band com· 
pletely enclosing the latter ( figure 1, plate xix). The parent 
crystal is darker and more decomposed than the new border, 
which is fri>sh and clear, but the two parts have exactly the 
same orientation. 

A second kind of enlargement is similar to the one just 
mentioned, but differs by the border not being entireiy around 
the parent. ( See figure '.!, plate xix, and l and 2 of plate xx.) 
The first of these !ms the crystallographic form of the parent 
unusually well preserved. The new material has collected 
around it somewhat unevenly, yet the cleavage lines extend 
ont through the new parts. 

A third mode of eulargement is effected by the production 
of a graoophyric border adjacent to the parent crystal. In this 
caae the feldspar material is oriented with the parenti and be
comes a part of it, the Jranophyric portions being many times 
the size of the central nucleus, and so largely composed of 
feldspar matter that the quartz is scarcely seen. In another 
instance a twin crystal t.as tbe granopbyric growth surrounding 
the central mass (figure :?, plate :x :x), the form of the twin being 
maintained throughout. It will be noticed that 1be twinning is 
as well sh.own in the secondary part as in the original crystal. 
There is anoiher mode of twinning which is interesting. A 
rod-like feldspar crystal penetrates a rounded feldspar pheno
crys~, one which has suffered resorption to a con1:1iderable 
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degree, but around the margin on one side secondary eularge
ment has taken place to a limited extent. Tbe long slender 
crystal bas ba.d its length increased by about one-sixth, the 
new material having the same orientation as the old (6gure i, 
plate xxi). This form of enlargement passes directly over into 
the ordinary granopby1ic structure which is so well repre
sented in many Missouri rocks (figure '.?, plate xxi). It i11 a 
common observation to see little feldspar nuclei scattered 
ihrough the granophyres. Always in such cases the feld
spathic matter iil oriented with tbe nuc:lei. Sometimes a mass 
of micropegrn:ttite will have a granophyric border. Such 
granophyric masses in reality are crystals, as is shown where 
the different parts ne in twinning position. For a similar 
reason certain other ·sections should be mentioned, which are 
from a granite rock near Skra.inka, (Nos. 15495 and 154!.l6) pos
St>Ssing characters in some respects quite remarkable. The 
feldspar here is partly plagioclase. The granophyric and 
n.Jicropegmatitic structnres abound throughout. A small 
amount of hornblende is present; aleo numerous badly cor
ro<led quartz phenocrysts and a few orthoclase crystals simi
larly corroiled. The hornblende generally is in the form of 
long, slender, rod-like aggregates of little grain!:', or in ray-like 
streams, which i\re always parallel in position with the feldspar 
rays in the granopbyres. 

In this connection it may be well to refer briefly to similar 
phenomena observed associated with the quartz crystals in the 
porphyries. In some of these (figure J, plate xxii) there is a 
quart;1, phenocryst surrounded by a fine-grained groundmass, 
in which the quartz material is oriented with the central crystal. 
The feldfpathic matter is irregular!., oriented, but the quartz 
,crystal in r11ality extends out into the groundmass for a long 
<listance. Similar crystals are shown in figures '.!, plate xxii, and 
1, plate xxiii, in the first of which there is represented the cen
tral crystal cut in rhombic section. and around which the sec
,ondary matter occurs in great abundance. In the second in
stance the crystal in the middle bas been wonderfully corroded, 
the resulting sha,pe resembliog a double anchor. Around this 
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the secondary matter is arranged, and even solid grains have 
been formed on both sides of the anchor-like part. Regarding 
the way in which tbe secondary growth was brought about, the 
idea was adYanced• a few years ago that the time of enlarge
ment was the final period of consolidation in the rock magma. 
The material at band at that time was so limited that little could 
be done in tbe line of establishing such views. With the 
greatly extended field of observation, mncb additional evidence 
hns been obtained. lVIaterial bas been examined which fur
nishes eYery possible step of graduation, from the solid, broad 
rim completely encircling the parent crystal, through the solid 
l>ut incomplete border, the complete and incomplete borders 
of granophyric material, to the most common form of grauo
phyric structure. The Yarions phenocr.vstli', great and smnll, 
which ba,e suffered corrosion or resorption, show that with 
many of the granites aud granophyres there were two periods 
of solidification. Now, the groundmass of these rocks most 
likely assumed a crystalline form at tbe time of solidification. 
Devitrification doubtless took pli1ce to some extent after solidi
fication in some inst11nces; but all the crysta.Jlizatjon of these 
rocks can hardly be attributed to this agent. So, also, dynamic 
agents and the processes of weathering produce wonderful in
ternal molecular rearrangement, breaking down some crystals 
and building up others, during which changes crystal enlarge
ments of feldspars, hornblende and au,ite ha,e been brought 
about. But with the l\Iissouri rocks in which the secondary 
enlargements have occurred, it is shown ,ery conclusively bx 
the genentl character$ of tbe rocks and minerals that dynamic 
agencies have inflnen<'ed them little, if any. 

It. mny thE>refore be concluded that ( J ) the period of crystal 
enlargement or subsequent growth was the same as the period 
of crystallization of the groundrnass in the granites, the grano
phyrefl, and probably some of the coarser porphyries, and ( 2 ) 
that this period was l:lynchronons with the final solidification 
of the ro<'k magma. The original phenocrysts were of course 
formed prior to this timE>,anu were corrod.ed. During the pro-

•Amerlcao Geologtst , \ 'ol. I , p. W2. l\llnnc>apoJts, Jfi>-<l . 
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gress of final solidification, the molecular control of the nucl<-i 
oYer the new material was sufficient to canse it to become 
oriented the same as in the original crystal~. By virtue of their 
strong molecular attraction they modified and controlled in the 
same manner as nuclei of soluble salts are known to do when 
dropped into solutions supersaturated with their own materials. 
This is a strong confirmation of the modern conception of liquid 
lavas which considers them to be solutions. A point is reached 
in the cooling process when the solvent, the "mother liquor" 
so to speak, is supersaturated with feldspar or quartz material, 
as the case m::iy have been, and the nuclei present helped to 
determine its crystallization. It would be improper, however, 
to conclude that all the phenomena of secondary enlargement 
must of necessity have originated while the rock magma was 
still plastic. There is good reason f'o1 believing that many of 
the porphyries originally were glasses. The devitrification 
processes within such may have been instrumental in produc
ing a secondary growth in some cases. But it should l>e remem
bered that the best and most numerous examples in Missouri 
come from the granites, coarse granophyres and coarse porphy
ries, not a single case having been thus far observe d in the .fine
grnined porphyries. It evidently will be as difficult to dis
criminate between secondary enlargements produced by these 
two processes as it is to determine positively between the com, 
mon forms of crystallization produced respectively by them, a 
discrimination which cannot always be made. 

During the past few years a number of investigators have 
described different kinds of secondary enlargements from both 
elastic a1,d massive rocl.:s, and a brief review of the subject 
may not be without interest. 

Sorby* seems to have been tbe pioneer in this line of 
work, although Bonneyt possibly noticed such conditions first. 
He called attention to enlarged quartz grains in i,andstone, 
quartzite and mica schist. He was followed by Youngf, who 
described la1 ge quartz grains in the Cambrian sandstone of 

•ProC'. Geo!. eo<' . , Lonclon, 1s,:,n, p. r;1. 
t ()unrt. ,lour . GeoJ. :-oc-., London, Yol. xxx,·, J). fif.G. 
t Alll. Jour. ,-;cl.,(~), \'OJ. XXXlll, p. 257; amt lllltl, Yo\. XXXI\', p. 24, 1881. 



HIS'l'ORY OF SECONDARY GROWTHS, 147 

,visconsin. In the same year Hague and Iddings* made de
tailed mention of enlargements in qnartr.ites of Silnrian, De
vonian and Uarboniforous ages, but their report was not pub
lished until 1892. Also in 1881 Hopfnert gave a description of 
certain zonal structures in the triclinic feldspars from Mount 
Tajumbiua, Peru, and accoruing to his observationt1 certain ir
regular developments of these produce forms somewhat simi
lar to the enlargements herein described. The following year 
Willia.mst noted at some length certain zones around both 
quartz and feldspar in quartz porphyry from the Black forest, 
which be attributed to the continued growth of the crystals 
during the effusive period. In 1883 Irving a.nd Van Hiset de
scribed and figured quartz crystals from sandstone and q,iartz
ite from various places in America, which bad been greatly 
modified by secondary enlargement. 1n many instances they 
found the old rounded quartz grain was supplied with well
formed crystallographic facefl, the new material in which was 
inva1-ia,bly oriented with the central nucleus. The latter writer'1 
snbsequenlly called attention to certain foldspar crystals from 
fragmental rocks, which bad been enlarged by the growth of 
uew ruatnial on the borders. In one instance a twin crystal 
was found which was enlarged in such a way that the twinning 
law governed the new material the same as the old. 

In t be same Jcar Becke,11 in an article entitled "Eruptiv
gesteine aus der Gneissformation des niederosterreichiscben 
Wald,iertels," described cl'rtain zones of feld1::1par material 
around plagioclase crystals which should be referred to a sec
ondary growth during the second period of consolidation. The 
rock in which they occur is a kersantile. He divides the con
stituent minerals into two classes. The first group includes 
feldspar, biotite, augite, oli~ine and quartz. He says that they 
were formed before the solidification of the rock maAs, and 

*G. ~. G<'ol. Sur., l\Jonog. xx, ;~~2. 
t Xeues J.abrboch , 1Rs1. Band. H. lfi4 . 
r:seucs Jalwbucb, Heilagc Hand. pp. 6C);;-o,07, 1'-'>2. 
§A ,u. Jonr. S<'I., <3) , \'ol. .X XY , p. 401, .\'ew ua l'en , 1~><:1; also U . " · (;eol. f.:or ., 

J~u l. 8, Washington , l&~J~ . 
~. \m . Jour. liC'I., (R), \'ol. XXYH, p. 399, Xew Haven , IH/34. 
1)1!0. uud l'e t rog . M ltt h ., .Lid. l\' , pp. 147-l il. is,!,L 
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correspond to the "eiements de premiere consolidation" of 
Fouque and Le,y. 'l' he s1>cond includes plagioclase rich in 
soda, orthoclase, quart z and pale gr<>Pn hornblende, and cor
responds to th.e "elements de seconde consolidation" of th(' 
same autbor1:1. He then s:iys: "Tbef:e last constituents, which 
cannot be called secondary in the ordinary sense of the term, 
and which I have called constituents of the second order, are 
at times most intimately associatrd with the aboYe mentioned 
constituents of the tirst order; oligoclase and micropegmatite 
appear as a rim of parallel growth around the ai,desine kernel 
of the second ordn.,·• .Again be 1:1ayf: ''The feldspar crystals 
(of the first order) are united with the 'Zwiscbenma~f:'e' (the 
material of the second order) by means of the oligoclase 
zon es ;"t and fort bn: "also the oligoclase zones pass directly 
over into the micropegmalite, as is shown by the fact that the 
feldspar in the same extinguishes with the oligoclase zones of 
the adjacent feldspar cr~·stal."t In the E'ame article he men
ti ons the secondary growth of hornblende crystals, which he 
thinks occurred after the consolidation of the rock. He con
aiders that "The nature of the occurrence of these enlarge- · 

· ments leaYes no doubt but tha,t during their formation there 
was no longer motion within the rock."§ The 01iginal crystals 
were a compact, brown hornblende, but the SPcoodary mar
gins were of the f,1miliar light green fibers, which always arr 
secondary in origin, and which are clue to either dynamic or 
weathering agents. They penetrate the surrounding portions 
of the rock, because tbPy wen• formed by a molecular rear
rangement of the rock mass. Bleibtreu, 11 in a paper entitled 

*'' Die letzteren l;c,mengthelle, die man n!cllt al~ sccuncliir Im gc\\'uhnllcllcn 
S lnne des Wort es bezelchnen knnn, d ie lch cleshnlb als Gementhe llen n Orclnnng 
bezeic:bnen \\'erde, slnd mlt rlen frUhe r angellihrten (;ementh ellen 1 Ordnung zum 
'!'hell n11f <las lnuigste -verl)unclen; Oligokla s uncl )likropegooatlt ersclletnt a ls 
parallel fortgewachs en<.' HOile um clle Ancleslnkerne I Ordnuog.' · Page 170. 

t"Dle FelctspAthkrystalle slnd mlt oer 'l.wlschemnnsse durch <.lie Ollgo
kJnslllille verl)unden. '' 

l ' ' .\u('h setzen slch <lie Oligoklash [1 llcn !Jiiuftg cllrect 111 Mlkoropegmntlt fort, 
was claran erknnnt wtrd, tla~s cler Felclsrathgruncl clesselhen glelsch7.elt lg rniL 
rler o\lgoklashlllle 11enac-hbarten Felclspa 1 hkrystnlle ausJoschr. · · 

§'' Ole .\rt rles .\ nftr<>tens rlleser t·o, twachsungen liisst kelner 7.welfelr rlas 
w iihrentl tier ,\usbildung tlieser Fort\\'OC'l1sungE>n m0chanlsche lJewegungen ln· 
nerlmlh tlle~es Gest!'lns n lcht mehr stattgt'funclPll hal>en.'' 

IIZelts('llrift clenleutsch. gcol. l;esel., 13\1. XXX\', pp. rni-oJG, 1%a. 
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"Beitrage zur Kenntniss der Einschlusse in der BasAllten, mit 
besonderer Berucksichtig·ui1g (lt>r Oli vinsfels Einschlnsse," de
scribes numerous instances in which feldspar and other min
erals have been partially fused by basalt lava, and on cooling 
haYe had secondary rims attaclled which were oriented with 
the original crystals. Iu April of the same year Ilussak,* in a 
paper entitled "Uber den Conlierit in vulkanischen Auswur
tlingen," describes the same kin<! of occurrences, in substance, 
as those mentioned by Bleibtreu. 

DC1elter and H ussak.t in 18H, published an account of 
some very interesting experiments made by fosing different 
kinds of na~ul'a.l volcauic rock~, and ob11erving the effect which 
the fused masses bad upon natural crystals of feldspar and 
other minerals. Portions of the crystals were dissolved. and 
upon cooling recrystalized in the form of grains and lath
shaped crystals, which were oriented by the original crystal, 
often grading into it in such a wa.y that no well-defined line 
was left oetween the two part~. In 1885 ,~an Hiset gave a 
description of the secondary eulargement of hornblende crys
tals in fragmental rocks; while two years later Koch§ described 
feldspar enlargeuients in a kersantite which he thought could 
be best explained by attributing them to subsequent growth of 
the original crystals from the molten magma. V a,n Hise II also 
again directed attention to the secondary growth of crystals, 
this time of both augite and hornblende, in an altered diabase 
of the Gogebic iron-bearing series of Michigan and Wisconsin. 
A secondary growth of hornblende is attached to hornblende 
produced from augite by the onltnary and well-known process 
of paramorphism. The author sa.rs: "The added hornblende 
has found room for itself * * ~ * b.v penetrating the sur
rounrling feldspars. SirniLtr new hornblende is also found in
cluded in the partly decomposed fdtlspar in numerons small, 
fibrous, independent indi,iduals," thus showing how badly the 

•Jssuecl with above title: nlso ,;1tzl). <kr k. ,\kacl. cler Wlssenscllaft, l 
.\bth., .\prll Heft., Hantl. LXXX.\' lr., li,fi:i. 

tXeuesJallrbuch, 1,~1. H<l. I, pp. lH·H. 
!Am. Jour. l:'Cl., (3), ,·01. XXX, p. 2:ll, '.'\ew Haven. lS'>J. 
§Jahrbuc11 clE-r k. Preuss. geol. T.anclesanstalt, 1~'>7, pp. 77 · 7'3 antl 99. 
II Am. Jour. Sci., (a), ,·01. XXX.lll, pp. 3%·388, Sew Haven, 1887 .. 
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rock bad beon affected oy dynamic or weathering processes. In 
other cases the augite had not been changed to horoblenda, but 
many crystals were surrounded by a sheath of secondary horn
blende, which penetrated the adjacent fPldspar crystals as in 
the other instances. Merrill,• when he published his paper on· 
"Secondary Enlargements of Augite in a Periodite from Little 
Deer Island, :\:t:aine," recorded obserrntious made upon a rock 
which was composed originally of olivine and augite, the former 
of which '' in nearly e,ery case examined bas gone o,·er com
pletPly into serpentine." Around the margin of some of the 
augite crystal::i borders of an unusually colorless augite hacl 
formed, the material in which is oriented with the original crys
tal. In the same year BonneJ t described secondary enlarge
ment of biotite fragments in argil:aceous rocks; and at tbH 

same time Hawortht made mention, with considerable detail, 
of secondary enlargements of feldcipar crystals in granites autl 
grauopb:,res. Tn the following year Judd§ published a paper, 
'· On the growth of Crystals in Ignflous Rocks after their Con
solidation," illustrated hy three figures of secondary enlarge
ments of ft>ldspar cryRtals. and four figures copied from 
Haworth's article just referred to. Tbe conclusion is reached 
that the secondary enlargement was produce<l by metamorphic 
agencies loug after the rocks solidified, even after they bad 
been subjected to great erosion and weathering. He also ad
vanced tl.te opinion that" the formation of the different varie
ties of micropegmatitic, centric, pseudo-spberulitic an<l 
miarolitic structures, respecth·ely," are secondary, or subse
quent to the solidification of tbe rock magma. However, thP 
conditions be describes are such that almost a re fusion is nec
essary in order to bring about these chl\nges. He says: 
"Subsequently (after the erosion' and before the secondary 
growth) this old lam was buried to the depth of several thou
ciands of feet by tbe later out-welling of basaltic and other 

•.\m ,Jour. :--C'l , (3), \'ol. .\.\.\\·, pp. 4~>·4!11, :-.ew llaven, lf.~~
t(iuart. .Jour. c;eol. ,.;oc., London, ,·01. SLL\·, p.1~, 188:l. 
!AtUerll'llll vCO]OJ!lSt, Vol. T, p. 2Ul, M1onenpol1S, 18S8. 
§llUtVt Joor. (;,,ol. Soc., Lonclon, Yol. .\LY, pp. 1;:; Jk6, l~'l9 
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lavas." In 1891 Wolff• called attention to secondary e.nlarge
ments of feldspars in a paper entitled, "Metamorphism of 
Clastic Feldspar in Conglomerate Schists," and a year later 
Hobbst described and figured similar growths in crystals of 
feldspar, garnet and tourmaline in elastic rocks. He shows 
that frequently the secondary border is a ditf~rent variety of 
triclinic feldspar from the central nucleus. In some cases 
twins have the twin formation in the new growth, and in other 
instances they do not. At the same time WhitLlet also men-
1ioned the enlargements of both tourmaline and feldspa.r crys
tals in a like manner. A little later Romberg§ published a 
Yery interesting account of alterations which have occurred in 
certain granite masses in the Argentine Republic, some of the 
results of which were the production of seconda.ry enlarge
ments of feldspar crystals and the formation of granophyre 
and micrnpegmatite. He is inclined to believe that these 
changes are th e result of weathering. 

Lastly, Graeff"II described felds par enlargements in the erup
tive rocks in the environs of Cingolina, Padua. Other investi
gators ha,, e al so made ollserrntions of similar character in 
many different portions of the globe, and in different kinds of 
rock1:1. Such may be gleaned from the early work of Tornebohm, 
of Zirkel. of Knop and of Lang. 

jJficrocl'ine. 

Crystals of this mineral are often seen in the examination 
of thin sections of granite. They 8eem to be most abundant in 
the granites at Graniteville, althongh by no means confined to 
one locality. There is no special difference in the arrangement 
of the feldspar constituents in the microcline-bearing rocks, 
the peculiar checkered appearance, or cross-batching under 
the microscope with crossed nicols, being the only apparent 
difference between it and orthoclase. 

•Hul. Mus. <'om p. 1.00\., Yo!. \'I., p p. 1,a- 1s;1, 1s111. 

t B 11l. Geo!. ::'OC . • \m N lC:t , Yo!. I\' , Pl) . lfl7 ·178, lk'f,2 . 
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Pla gioclase. 

ltfl general habit is like that of the orthoclase, excepting 
that the crystals are more slender. Tbe mineral occurs mucll 
more sparingly than either of the other feldspars, and in many 
of the granites seems to be entirely wanting. It is most abun
dant in the granites which carry the largest amounts of biotite. 
There appears also to be an unusually large amount in the rocks 
from the vicinity of Mine La :\lotte station, especially those 
lying to tbe northwest. The large per cent of soda in the 
granites, as shown by the chemical analyses, makes it probable 
that the plagiocla~e is principally albite. 

Quartz. 

The quartz in the granites is of the ordinary kiuct. HS 

abundance, too, is the same relatiHly as that commonly ob
served in other granites of the same degree of acidity, varying 
from place to place as the acidity of the rock varies. Many of 
the granites are composed almost entirely of orthoclase and 
quartz, in which case, knowing the percentage of silicic acid, 
the relative amount of each constituent may be calculated. 
The same end may be accomplished for the other granites, pro
vided the composition of the other constituents is known. 
Such a calculation shows that the proportion of quartz varies 
from 34 to as low as 25 per cent for the granites which have 
been analyzed. In many of these rocks the quartz crystah1 
have a tendency toward idiomorphic forms; also, the general 
arrangement of the quartz and other constituents often shows 
that, the porphyritic structure is approached in the rock mass. 
It is not uncommon to find quartz crystals which will have 
well-formed crystallographic faces on two or more sides, as seen 
in thin sections. There is the least tendency in this direction 
in the most basic granites, those which carry the largest amount 
of biot.ite and hornblende. In the blue granite from Syenilt>, 
the quartz generally appears to have been crowded aside by 
the feldspars and forced to occupy the irregular spaces be
tween them. The same is true to a great extent in the biotite 
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granite, such as that on the hill west of Wesley chapel (Tp. 33 
N., R. VI K , Sec. 17). 

In many places where the structure is somewhat inter
mediate between the granitic and porphyritic, the rocks of 
which, however, have the habit of granite in color, fracture 
an<l rounded forms produced by weathering, the quartz appears 
in phenocrysts as well as in allotriomorphic forms. It is by no 
meane rare to find a broad fel<lspar crystal enclosing two or 
more such grains of quartz, as thongb the latter formed first 
and the feldspar crystals formed around it. From the latter 
form there is an easy graduation into the granophyres and 
micropegmatites so common in different places, in which 
the quartz assumes the form of rod-like crystals, many of 
which in the same neighborhood have the same orientation, as 
though they were uitl'dren t parts of the same crystal. The 
quartz grains generally are filled with gas cavities, often in the 
form of negative crystals. In some of the fissures in granite, 
especially a small one met with in the quarrying operations at 
Graniteville, well-formed crystals of quartz are associated with 
other minerals common to sucb fissures. It appears that at 
ditl'erent times the walls of the fissures have been coated with 
a layer of iron oxide deposited either from solution or from a 
vapor, probably the latter. Many of the crystals show that 
they have acquired considerable growth since each coating 
of iron oxide was formed, for within the crystals some distance 
beneath the surface the coatings are plainly visible. A per· 
fectly transparent layer of quartz has been formed outside .of 
this, continuing the growth of the crystal as though nothing 
had interfered with it. The surface of all crystals, and the 
granite walls as well, were similarly coated when the fissure 
was opened, showing that the last process here was the forma
tion of an iron coating. The quartz found in the cavities is 
of two varieties: a perfectly clear and transparent one, and 
the ordinary smoky quartz- the two kinds oftau being side by 
side or in close proximity. The crystals are composed of pris· 

G-ll 
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matic and rhombobedral faces oo R ( 1010) and R ( IOtl ). The 
large vein at the Silver mines also furnishes a large amount 
of quartz, some of which shows well-formed crystals, but the 
greater part of it is massive. 0 ther veins also in diff'erent 
places produce similar material. In fact, .3!ll9.ll quartz grains 
are quite common through the granite. 

Biotite. 

This mineral is scarce in the majority of Missouri gran 
ites, but is particularly abundant in a few places. At Granite
ville dark areas are occasionally met with in the granite, which 
are composed principally of biotite that has been segregated 
in a peculiar way. The areas are from a few inches to three, 
five or more feet in diameter, and in many cases gradually 
widen, the biotite becoming less and less until it entirely dis
appears. Specimens of biotite grnnite may therefore be ob· 
tained at this place, which in reality do not represent the 
granite of the quarries; for the biotite-bearing portions are 
usually of little value fur dimension stone. The granites sent 
into the market, therefore, excepting perhaps the paving 
blocks, are almost entirely free from biolite. The granitic 
rocks along Stout creek, in the vicinity of Silver mines, as well 
as the Syenite and Doe Run rock, all carry a varying amount 
of black mica.. In a few other places this mineral is also quite 
abundant over small areas. Perhapa the most remarkaole in
stance is the granite just wes~ of Wesley chapel, about four 
miles southwest of Fredericktown. Near the church the rock 
is a true biotite granite, carrying the dark mica, in great abund
ance. But to the west and northwe.3t the bio tite gradually oe
comes scarce, until it finally almost entirely disappears. 

Tile form of the biotite crystals is exceedingly varied. 
Sometimes small flakes of it only can be seen irregularly scat· 
tered through the rock; sometimes much larger pieces showing 
the cleavage lines quite well are met with. 

DE1cay has generally progressed quite noticeably in the 
biotite, due largely to weathering. The first indication of altera, 
tron is a greenish appearance of the mineral. Following this 
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is the breaking up process resulting in the formation of chlorite, 
epidote, and other similar products. The micas are good 
indexes by which to judge the de~ree of mechanical force that 
has been exerted on rocks after their formation. If there has 
l>een much motion, or pressure sufficient to produce a crushing 
effect, the elastic mica generally shows it as well or better than 
other rock constituents. It is interesting to note that the mica 
scales in the ro~ks under consideration show no sign whatever 
of mechanical deformation, which is good evidence that the 
granites have not been crushed or crumpled to any great extent 
or other1vise affocted mechanically since their formation. 

Hornblende. 

This minera! is almost unknown in the Missouri granites. 
The blue granite at Syenite has a few small crystals, and they 
occur sparingly in the granite exposed on the right bank of the 
St. Francois river near Syenite, and also along Stout creek 
near the boundary line between Iron and Madison counties. 
But in no instance is it in great enough quantity to materialiy 
.aft'tict the character of the rock. Quite different, however, is 
a rock which has been quarried for paving blocks on the first 
hill west of the olivine diabase quarry at Skrainka. Here the 
hornblende occurs in the form of Jong slender needles, or more 
often in the form of little granules which have arranged them 
selves in rows, or it is gathered around pheno-crysts of quartz 
{ figure 2, plate xxiii ). In the latter ca.se there is no reactionary 
1irn around the quartz similar to those described in the quartz. 
diabase-porphyrite. The hornblende grannies have simply col
lected in this way, without apparently affect~ng the phenocrysts 
mentioned. 

Iron- Oxide. 

Iron.oxide is found in all the granites, but always in the 
form of minute grains. It is scattered through the rock com
paratively evenly, and in such small amounts that it attracts 
little attention. Its actual amount is, however, several times 
that of tbe zircon or apatite. 
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Zircon. 

)Jinute zircon crystals are abundant, usually embedded in 
feldspar crystals. The largest one measures only 0.118 mm .• 
while many of them are not one·fourth this size. They have a 
habit of forming in clusters around fragments of biotite or 
hornblende, as though in some way they bad been attracted. 
Thirty or more crystals have been counted in one group. The 
pleochroic zones so common around zircon crystals of other 
places are here also well represented. They are many times 
as wide as the crystal is long, and when examined without an 
analyzer they show beautiful changes of color as the stage of 
the microscope is revolved-some shade of red predominating. 

Apatite. 

This phoi,phate-bearing conatitnent of the granites is spar
ingly present in the form of long, slender needles which pene
trate the feldspar and biotite, showing that the apatite was 
formed first. They are rarely broken, and when so the differ
ent parts are not removed from each other, indicating that the 
rock masses have suffered almost no movements or disturb
ances since the crystals were formed. In general appearance 
they are quite like the crystals of the same mineral already 
described as occurring in so much greater quantities in the 
diabases. 

Ohlorite. 

This mineral is everywhere present in greater or less quan
tities in all granites which are much weathered. It, is formed 
principally from the biotite and other iron-bearing minerals. 
although its presence is not alwa.ys conlined to such minerals, 
for the iron is sometimes leached out and carried over into the 
feldspars where the cblorite may be formed. The great~r 
part of i.t, however, is located where the former biotite or 
hornblende crystals existed. The first change that occurs is 
the production of the green color along the border of the crys
tal and along cleavage and fracture lines. Next, there is usually 
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a breaking up of material into a great many littl~ fibers or 
flakes which are strongly pleochroic. Finally, when the weath
ering process has gone far enough the pleocbroism diminishes 
and the whole material assumes a clouded appearance, which 
shows that the original crystalline strncture is practically de· 
stroyed. 

M1tscovite. 

Musco,ite bas not been found as an original mineral in 
any of the granites. It occurs as a vein mineral in places, and 
also as a secondary product in many of the feldspars, especially 
in the weathered granites. In the latter form it may be seen 
in small thin scales scattered irregularly through the mass. It 
is exceedingly brilliant when examined between crossed nicols. 
The feldspar crystals carrying it are always badly decomposed, 
and are largely filled with kaolin and other products of decay. 

At least two diff'eren t veins in the granite have been found 
which produce considerable quantities of a mica closely resem
bling muscovite. The principal part of the mica in the vein at 
Silver mines carries so much lithia that it should be called a 
lithia-mica, although undoubtedly some of it is muscovite. But 
the mica in the fissures at the Graniteville quarries seems to 
ba,e no litbia, as was shown after a careful examination by 
Mr. J. D. Robertson in the chemical laboratory of the survey, 
and by repeated flame tests made subsequently. Further, its 
optical properties correspond closely to those of muscovite, so 
there is little doubt about its identity. However, it is less 
brilliant under the microscope when examined. with crossed 
nicols than muscovite usually is, and also is more rigid and less 
elastic. It bas a perfect cleavage and is transparent, indicat
ing that decomposition has affected it but little. Many well
formed crystals occur. 'l'bey vary in size from one-sixteenth 
of an inch to an extreme of nearly four inches. 'l'hey are often 
so crowded together that it is difficult to distinguish between 
the twins and similar forms which are, merely simple crystals 
in contact. Yet many instances of twins are found which 
obey the common mica Jaw. In the larger cryt;1tals the cleavage 
faces show plainly that there was a period of cessation in .growth 
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during which time the surfaces were coated with other material, 
probably the iron oxide which coated the quartz in the same 
vein, so that when the second growth began a well-fo1med line 
of demarkation was left between the parts. In places this 
distinction is so great that the cleavage pieces break along it, 
while in other parts of the same crystal the material of the two 
growths is held together. 

At a point on the St. Francois river a number of distinct 
veins trending northeast and southwest cut through the gran
ite rock (Tp. 33 N., R. VE., Sec. 12). Their walls are not ,er
tical, but J?:enerally dip toward the southeast at an angle of 
from 60 to 70 degrees. Some of these are filled with vein
stuffs of peculiar kinds, indicating that fumerole action has 
been quite active here at one time. The largest vein has af. 
forded a considerable amount of silver-bearing galena, from 
which the name Silver Mines was derived. The wall rocks 
have been altered for several feet back on each side of the 
,eins, producing a great mass of micaceous-looking material 
which seems to be sericite. Along with this, and especially 
within the vein proper, a number of other minerals have been 
deposited, an of which plainly indicate the former fumerole 
action. Such minerals will be described separately . 

.Sericite. 

As j ust stated, the feldspars in the granites composing 
the walls~of the principal vein at Silver mines are badly ;.il
tered for several feet on each side of the vein. Since the 
mines have been abandoned, they have filled with water to 
such an extent that they cannot be ente,red. It was therefore 
impossible to gain information other than that furnished by 
the materials still lying on the surface, and the comparatively 
contradictory statements of different citizens Jiving near. It 
is quite probable that this corrosion reaches into the solid 
granite ·OD each side for a distance of at least ten or twelve 
feet, and possibly farther. The surface rocks in places where 
mining had not been done showed the same effect, so much so 
that on the northeast side of the river the location of the vein 
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was traced for a mile or more. The sericite has replaced al
most all of the fddspar, so that the rock is practically com
posed of sericite and quartz, the former of which is in the 
form of fibrous masses that under the microscope break up, 
sometimes into long, slender, silky masst>s, and at other times 
into narrow bands, or scrap-like crystals. In cases where the 
rnetamorphic effect has been the greatest, a product results 
which llluch more closely resembles serpentine, although it is 
doubtful if any genuine examples of this mineral are found in 
this locality. 

Zinnwaldite. 

In the vein material already mentioned, there is a great 
deal of micaceons watter which appears to be zinnwaldite or 
lithia mica. In color it is a dark to steel gray, ,vith a bronze 
brown on cleavage surfaces by reflected light. It al ways occurs 
in small crystals - the plates and clea,age ranging from one
eighth to three-eighths of an inch. The cleavage surfaces 
are ne,er smooth, but al ways wrinkled or crushed as though 
the whole mass bad been badly crumpled. The small size of 
the crystals is not due to a scarcity of the material, for fre
quently masses se,eral inches across occur. Ao examination 
before the blow-pipe showed that the mica was easily fused, 
yielding an opaque b~nck mass which was magnetic. During 
fusion the flame gave the characteristic red color due to lithia. 
It is therefore evident that it is a lithia mica possessing the 
properties of zinowaldite. 

Topa z. 

Intimately associated with the sericite at Sih·er mioes is a. 
mineral which was finally diagnosed as topaz. Tn the thin sec
tions made from the altered granites, it seems to constitute a 
,ery considerable proportion of the mass. lt is of irregular 
shape-no crystal having been seen with perfectly formed out
lines. Yet.quite often it was possible to locate the direction of its 
crystallographic axis by means of the microscope. Its high 
index of refraction - as plainly shown by its apparent great 
thickness in the slide-its parallel extinction, and its polariza-
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tion colors, strongly indicate that it is topaz. Portions of it 
were separated by means of a heavy solution (sp. gr. 3.l2), and 
were examined in different ways, each result indicating the 
correctness of the determination above .2"iven. The amount of 
the mineral is ,ery considerable, for it is found wherever the 
granite of the wall-rock bas been altered by the fumerole action. 

Fli:orite. 
Fluorite is ,ery common in the ,ein-stuff at Silver mines, 

!\.nd occurs sparingly in the altered granitic wall-rock of the 
vein. It is intimately mixed 1brougb the vein with the quartz, 
zinnwaldite and wolframite. Its most common color is a, rich 
amethy8t, from which it grades into the paler shades. No in
stance bas been obser.ed of a perfectly.formed crystal, al
though it always has the crystalline structnre, as is shown by 
its perfect cleavage. In blasting operations, such crystals as 
may be formed seem to have' been broken, and generally the 
mineral constituents appear to have been formed simultane
ously, so that geometric outlines could not be produced. In 
the little ,eins at Graniteville, fluorite occurs frequently, 
usually in well-formed cubes, which are found here and there 
projecting from the small spaces bel\veen the crystals of quartz 
nnd muscovite. The difference in the mode of formation is 
quite noticeable in this respect. At the Silver mines all of the 
cavities were tilled, th<' different minerals forming simultane
ously; while at Graniteville the cavities were only partially 
filled, so that well formed crystals could be produced. 

Woiframite. 
This interesting mineral occurs in the main vein a,t Sil,er 

mines in sufficient quantity to indicate that it might be of com
mercial importance. It was found vel'y sparingly where the 
vein was first opened on the bank of the river, but back in 
the bill south west about one-fourth of a mile, a shaft was sunk, 
known as the "Apex" shaft, which produced considerable quan
tities. 

The mineral in question is dark steel gray in color, with 
n, dark reddish-brown streak and a specific gravity of 7.3. It 
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has not been analyzed quantitatively, but qualitatively it has 
furnished iron, manganese and tungstic oxide in great abund, 
ance. vVhen boiled with aqua-regia, a he'livy yellow powder of 
tungstic oxide soon settles in the botto!!l of the vessel. It 
sometimes occurs in masses sufficiently large to give cleavage 
surfaces from two to three inches long, yet it is so intermixed 
with the quartz that no good crystals could he found. The 
cleavage in one direction is perfect- the faces produced being 
almost as brilliant when fresh as broken cubes of galena. No 
indication of cleavage in other directions was observed. This 
corresponds very well with wolframite cryRtals from other 
places, which have a perfect cleavage parallel to the clinopina
coidal face 00 P 00 (010). The surfaces of the wolframite crys
tals often are coated with a yellowi~h powiler, which also some· 
times extends into the a<1jacent quartz, and which seems to be 
the tungstic oxide produced from the wolframite by weather
ing. Little crevices through the parent mineral usually are 
lined with the Rltme yellow coating. 

The occnrrence of the four minerals, topaz, fluorite, zinn
waldite and wolframite, in this locality is exceedingly interest
ing on account of their commonly recognized association with 
cassiterite or tin ore, which usually is found in fissures in gran
itic or other acid rocks. In this inqtance, however, the cassi 
terite seems to have failed to form, as did, also, the scheel 
ite and tourmaline which are comparatively common associates. 
The na,ture of the decomposion of the granite walls of the tis· 
sures, in connection wlth these interesting minerals, leaves no 
doubt but there wa,s here a genuine fumerole action, during 
which time the heated va.pors from below not only corroded 
the wall-rocks, but also brought up in a volatile form the differ
ent elements necessary for the production of theso several 
minerale. 

'l'EXTuRE OF THE GRA.NI1'ES. 

The texture of the granites varies greatly in different lo
calities. Six different t.vpes may be made out, but each grades 
into the otilers. 
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I. There is a well-crystallized variety which bas no appar
ent approach to a porphyritic texture, but which is entirely 
composed of allotriomorphic crystals. Such a rock is indeed 
quite rare, and bas never been found extending oYer any con
siderable area.. Its best representative, perhaps, is in the new 
quarry of Melne and Gordon, near Cornwall; it is usuall.Y 
known as the Co1·nwa1l granhe. In places the rock bas the 
pure granitic texture, and is very coarse-grained, many crys· 
tals of both quartz and feldspar being fully one-half inch in 
diameter. Only a short distance ii,way, however, large pheno
crysts of feldspar make their appearance, or the stone grades 
into a coarse-grained porphyry. So, also, is the rock at Gran
iteville. In places through the quarries ·fbe ledge presents a 
typical granitic texture. ~fany of the stones used for archi
tectural and constructional purposes in St. Louis, Kansas City 
and elsewhere bear witness to this, and when exarnined on the 
dressed surfaces appear to be typical granites. Bnt this is the 
exception at Graniteville. Syenite is the third place where 
the true granitic texture is represented; and the old Doe Run 
quarries, north of the river, form a fourth locality. Bnt here, 
as elsewhere, s~cb a texture is not possessed by even one-half 
of the granite, the gradations into other forms occurring on 
e,ery band. The granites in the vicinity of the Silver mines 
and along Stout creek sometimes possess the granitic texture 
to perfection, while often within a distance of tWy feet a grad
uation will begin which leads away into one or another of the 
different modifications. The granite so abundant on the com
paratively low ground to the southwest of the Knob Lick hill, 
along the eastern side of the St. Francois river, is another ex
ample of the same kind. 

2. The second type of texture is one which belongs to a 
granite-porpb:yry in which there are large pbenocrysts of feld
spar embedded in a gronndmass, which itself is a well·crys
tallized granite. This type is prevalent in all the coarser 
granites. At Graniteville, the seat of the most extensively 
operated granite quarries in the state, prominent phenocrysts 
are very abundant,. They are characteristic constituents in a 
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large proportion of the stone quarried. Yet the groundmass 
itself is a coarse granite. Here, also, many feldepar pheno
crysts ma.y be found in the black masses of segregated biotite 
already described. Across the limestone valley to th,) south 
is the Pilot Knob quarry. The granite is abou t the same as 
that at Graniteville, only the feldspar rhenocrysts are more 
abundant. Also, at the little granite knoll, one and one-half 
miles to the southeast of Hogan, and known locally as the 
Allen gnarry, a, similar rock occurs. The largest feldspar 
phenocrysts are fully two inches long, and the gronndmass 
it~elf is a coarse granite. Toward the north of the area the 
rock gradually becomes finer, and soon passes o,er into por
phyry. 

3. The third grade of texture is similar to the second, 
being an extreme case of it, in which the groundmass is much 
finer. Numerous examples are known. In general, the so
called granites in the Black rh·er region belong to this class, 
although in some instances the groundmass is comparatively 
coarse and the phenocrysts are not very abundant. Another 
illustration of this type of texture is shown in an exposure on 
the north west side of a large porphyry hill four mil( s south
east of Ironton ;l'p. 33 N., R. IV E., Sec. 11). The rock bas 
the general appearance of a granite in the degree of coarse
ness, in fracture, and in the rounded forms produced by weath
ering. Feldspar phenocrysts from one-fourth to onc,-half an 
inch in length are so abundant that it requires a close examin
ation of the band specimens to recognize that the rock has a 
different groundmass. But under the microscope the ground· 
mass is seen to be a medium-grained microgranite. It recalls 
the ''nevadites" of the west, which were once mistaken for 
rocks with a granitic structure. Perhaps the best illustration 
in the whole state of this third type is the rock at the new 
quarry of Gabriel and Buford of Fredericktown (Tp. 32 ~ .• R. 
, 7II E., Sec. 2). The feldspar crystals are more than an inch 
long, and are embedded in a groundruass about like a coarse
grained microgranite (plate xxiv). The rock weathers in the 
same way as a granite, producing large, rounded boulder~, 
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some of which are ten or more feet in d iameter. Its fracture 
is also like that of the granite, so that it can be worked as 
well, perhaps, as any rock in the state. 

4. The fourth structure is that in which tile phenocrysts 
of quartz are imbedded in a gronndm!tSS composed almost en
tirely of feldspar, or of a granophyric mixture of the two mine
rals. It might appear that this is essentially the same as the 
one last given, but the rocks <lifftH' so radically from them that 
they may be readily discriminated at a glance. They have a 
solid red terra. cotta color, slightly different from the colors of 
any of the porphyries in the state, a moderately coarse texture, 
and are distinguishable from the coarse granophyres and true 
granites in the same neighborhood only by the quartz pheno
crysts which appear in them about in the same w.3y that they 
do in a good example of quartz porphyry. In other words, if 
the gronndmass of an unusually red quartz porphyry without 
feldspar pbenocrysts could become exceedingly coarse, so that 
it would be either a coarse granopbyre or an ordinary granite 
in texture, the product would be i,imilar to the rock in question. 
A large area lying to the south of Stono, and fifty square miles 
or more in extent, is covered by this red granite, which in many 
plae,es, especially on the higher ground, has the phenocrysts 
of quartz so well de,·eloped, as above explained, that it is quite 
often difficult to determine whe1her it is a granite or a quartz 
porphyry. The summit of Buck mountain is regarded as a 
porphyry, but the characteristics of the rock here gradually 
change, until iu the valley to the west an unmii;takable granite 
is reached. Throughout thii; whole area similar variations may 
be found in different places. All of the rocks have the frac ture 
of granite, as uistioguishecl from that of porphyry. and also gin• 
rise to rounded boulders in weathering, which indicates that 
they are more closely allied to the former than to the latter 
type. Outside the Stono district similar features are not so 
well marked, yet they are known in ma.ny plaCH!. 

5. Another type of structure is th9 granophyric and micro· 
pegmatilic. These two terms arc used by petrograpbers with 
a persistency indicating that they are distinct, when in reality 
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they are so nearly identical and so intimately associated in 
nature that they should not be separated in name. The former 
term is applied to rocks which have a groundmass composed 
of an intimate growth of quartz and feldspar, so related that 
each mineral seems to be in the form of long, narrow bands, 
or relatively thin parallel pla.tes standing on edge. Beautiful 
and fantastic figures are sometimes produced in this way. At 
times such plates radiate from a common center, forming a 
circular structure which corresponds to a sphere in the solid ; 
sometimes they form great fc1n-shaped or dove-tailed sha:ped 
areas; at other times the rays meet each other at almost right 
angles, or at other angles corresponding to the position of the 
different parts of cryE1tallographic twins. In these different 
ca£ies the plates of each mineral over a considerable area are 
oriented alike, so that in reality they belong to the same crystal 
individual. In such a case, if the feldspar alone is considered 
it would appear with a grea,t many quartz inclusions; similarly, 
if the quartz alone is regarded it would contain a large number 
of feldspar crystals ,vitbin it (figure 2, plate xxi). Common usage 
would apply the name micropegmatitic to a texture composed 
of an intimate growth of quartz and feldspar in which the quartz 
appears to be in rods rather than in plates. Even then the 
particular thin section examined must be cut transversely to 
the rod of quartz. In this way the ends of the quartz rods 
will be presented instead of the sid11s. The quartr. areas thus 
seon are usually triangular, as though a three-sided prism had 
been cut out. Often also it would seem that too large a prism 
began to form for the material at hand. One side would develop 
and hook-like additions at each end so placed that the external 
angle of sixty degrees would be preserved°. IIere, as with t,he 
granopbyric forms, the different parts of each mineral have the 
same orientation over considerable areas ( figure 2, plate xxi ). 
The name micropegamalite is derived from the coarser rock 
known as.pegmatite, a variety of which is called graphic granite, 
on account of the peculiarly shaped quartz areas when seen in 
transverse sections, recalling the old Assyrian characters and 
writings. The distribution of rocks exhibiting such structures 
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is very wide. There is scarcely a granitic nrea in the state in 
which portions of it are not represented. The small outlying 
granitic areas generally have this structure throughout. The 
two small areas west of Hogan are good examples. So also 
is the little area of granite on the west bill side at the "shut-in" 
on Stout creek, two and one-half miles east of Ironton. The 
granite in tbe west quarry at Skrainka has such a t<•xture 
throughout, and what is equally interesting, the long, slender, 
1 ay-like bands of feldspar sometimes become quite large. Other 
localities might be mentioned which furnish examples. 

6. The last structure to be mentioned may be defined as 
fine-grained granular or very coarse microgranitic. A consider
able portion of th3 rocks under discussion seem to be entirely 
Yoid of phenocrysts of any kind, or at least of prominent ones, 
but are composed of granular aggregates of quartz and feldspar, 
with occasional acce~sories of the ferro-magnesian minerals. 
It is difficult to locate such rocks, for they generally change 
with great frequency into one or more of the different types 
alr1~ady given. They are therefore simply facies of other 
types. 

It will be recognized that only one of the foregoing types 
of structure belongs to a true granite. The others are given 
here, because the rocks in which they are found on the whole 
are more closely related to granite than to any other type. 
They have all the physical properties of a granite except the 
one feature mentioned, and this is al\vays sufficiently coarse to 
admit the rock being worked in every way as the true granite. 
In another place this great class of intermediate rocks will be 
fully described-rocks which are nei ther, granites nor porphy
ries, but which occupy intermediate positions between the two. 

CLASSIFIOA.'l'ION OF 'l'HE GRANITES. 

On account of the great diversity of structure and the fre
quentg1'adation of forms, it would bea difficult matter to classify 
the granites according to the bard-and-fast lines of classifica, 
tion often employed. At the very beginning the fact is met 
with that no discrimination is possible between the granites 
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proper and the coarse-grained porphyries, by regarding the 
former as the deep-seated or plutonic rocks, and the latter as 
dike or intrusive rocks, as Rosenbusch and others have done. 
There is generally a total absence of evidence favoring such a 
discrimination. At Graniteville, for example, the true granites 
and the granite porphyries have unmistakably the same origin, 
for they both belong to the same rock mass. Further, they 
are so nearly identical that neither the workman, the salesman 
nor the purchaser makes any distinction between them. In 
such cases it certainly would be unfortunate to attempt a 
separation, further than the mere statement that to the critical 
Pye the two types are presented. With but few exceptions, in 
those cases where the porphyritic type is well represented, 
similar reasons are presented for doubting the advisability of 
separating the rocks into the two classes. At the Pilot Knob 
quarry near Graniteville, 1be Allen quarry near Hogan, and the 
Gabriel and Buford quarry southeast of Fredericktown, the 
granite porphyry is not directly connected with other granitic 
masses, and may have originated in the form of bosses erupted 
through the porphyry. It is exceedingly doubtful about such 
being the origin in the first two instances named; while pro
bably the granite porphyry at the Gabriel and Buford quarry 
was formed by an indep,mdent eruption. Still greater dif
nculty is met with when the types of fine-grained granites and 
granophyres are considered which graduate directly into the 
porphyries of undoubted effusive origin. If granite is usually 
a deep-seated rock, with the porphyritic modifications occu
pying the position of dikes, it is still more surprising to find 
granites among the effusive rocks. Yet such a difficulty is met 
with in classifying the Missouri crystalline rocks. In the fol
lowing classification, origin therefore will have to be ignored. 

Mineralogically the granites are very simple, 1w much so 
that no difficulty is met with in this particular. Many of them 
are composed almost entirely of quartz and feldspar, and the 
others have but little biotite and hornblende. The blue granite 
at Syenite is the richest in hornblende of any known, and is 
correspondingly the poorest in quartz; yet the latter mineral 
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is present in such large quantities that the rock must be called 
a granite. From a mineralogical standpoint, there are three 
classes of granitic rocks: granite, biotite-granite or granitite, 
and hornblende granite. With reference both to texture and 
mineralogical composition, the following scheme has been made 
out, which represents the different granitic rocks perhaps as 
well as can be done by any classification. It should be borne 
in mind that they graduate inter each other with reference both 
to texture and composition, and the fine-grained ones in turn 
pass gradually into the porphyries. 

I 

1 

I Granular. 

~1 

r 

1

1. Grnuite-<)uat tz anti crthoclase, with microline and p!ag!O· 
ciase. 

J 2. 1,;ran1t1te or 1Jlot ltc granite-Same constituents as a hove, 
1 with a<Wltiou of lllack mlc·u. 

I&. llornlJlende grunlte-:,ame as alJove, with the addition of 
hornhleode. 

l 
I i~ 

:o I 1
4. c: ranlte porphyry-llinerniogically same as granite; phcno

cqsts felclspathlc. 
l'orphyrlt tc. < 

I 1
5. Granite porphyry- )IlneraloglC'ally same us granite; phen. 

ocrysts •1nanzosc . 
l . 

! c;runopl1y ric. ~ 1J. Granopllyre-llineralogically same as gran ite. 

C.i-EOGRAPHIC DIS'l'RIRU'l'ION AND GENERAL GEOLOGIC CHAR· 

AC'l'ER OF 'l'HE GR,ANl'l'ES, 

The principal mineralogical and petrographical characters 
of the granites having been given, their distribution and gen
eral field and microscopical cbaracters may be considered. 
The granites at the principal quarries will be first described t 
and later, those in the less familiar portions of the district will 
be treateu. 

Graniteuille.-Tbia is the most widely-known quarry in the 
state-partly on account of the different companies now in ope
ration there, and partly on account of its nearness to the two 
prominent iron-ore mines - Pilot Knob and Iron Mountain. 
The granite exposure forms a long, narrow belt trending almost 
north and south, and is approximately three-fourths of a mile 
long by one-fourth of a mile in width, lying in sections 10, 11. 
14, township 34: N., R. III E. It is entirely surrounded by 
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limestone, excepting at the northeast corner, where it joins a 
porphsry hill. How far the granite extends under the lime
stone cannot be stated at pre~ent. A little less than a mile to 
the son th the porphyry hills set rn. On the north side of these 
hills is the Pilot Knob graniLe q uarrs, at which place the granite 
is so nearly the same in uharacter as that at Grnniteville, that 
little doubt can be entertaine<l about the two belonging to the 
same granitic area. Could the limestone covering between the 
two places be removed, the continuation of the one into the 
other might then become a,pparent. 

At Graniteville the character of the products of surface
weathering is mosi beautifully and extensively shown. Im
mense rounded boulders of rock are found lying in place, to 
which reference r.as all'eady been made. The granite at this 
place ia usually coarsely crystalline. It is a light brownish red 
in color, and when the immense blocks which may be readily 
obtained here are dressed and erected as monuments or laid in 
a wall, they present as fine an appearance as perhaps any other 
variety. There are two additional peculiarities of the rocks 
which might be mentioned. One is the irregnlar appearance 
of the large feldspar phenocrysts which add beauty and variety 
to the rock but complexity to its description. Why the pheno
crysts should be so irregular in their location seems rather 
enigmatical. The other peculiarity is that here and there 
through the granite are areas in which biotite has been seg
regated in the p~culiar manner already mentioned. This phe
nomenon is very interesting, for it shows the possibility of the 
prodnction of distinctly dift'erent rocks from the same molten 
magma. It is similar to the formation of balls of biotite, or 
'·kugel" in the " kngel gab bros," "kngel diorit," ,; kugel" or 
"orbicular" granite, the difference being that the segregation 
has not been carried to quite so great an extent, and the 
biotite is not quite so concentrated. 'rhe granite exposed to 
the sonth, or the Pilot Knob granite, has the large feldspar 
phenocrysts even more abundantly than in the Graniteville 
granite, while the black mica areas seeru to be entirely wanting. 

G-12 
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The granite forms a steep blnfi:' facing to the north, so tllat it 
would be an easy matter to open a quarry having a long, broad 
face of rock to work upon. To the south and southwest the 
granite joins the porphyry into which it seems to pass gradu
ally. 

Syenite.-This locality with its environs is of great inter
est. The granite is apparently of two distinct types, yet pos
sibly they pass into each other. The Knob Lick hill rises to 
the south into a prominence of coarse porphyry. To the east 
and northeast, sandstone covero the entire country for miles. 
To the north aod northwest, across the river, sandstone is also 
very abundant, but granite is exposed in a few places. On the 
north side of the Knob Lick hill the granite reaches down al
most to the river. The old Allen and Smith quarry is here 
located, as is also that of Melne and Gordon. The granite in 
these quar·ries is called gray granite, in contradistinction to the 
blue gr·anite near by. The former is composed principally of 
quartz, a light-red and at times almost milky feldspar and bio
tite. To the sonth and southwest of the M:elne and Gordon 
quarry an uneven band of coarse-grained porphyry sets in, 
which, as far as can be seen, does not extend far in any direc
tion. The surfacEI is so covered with soil that it renders the 
locating of boundaries difficult, and at times impossible. To 
the south and southeast of the two qnarries mentioned a zone 
of blue granite is fonnd. This has been worked for paving 
blocks in a great many uiff'erent places. The color is deepest 
on the northeastern border, where it passes in under the sand
stone. To the west in all directions it gradually loses its char
acteristic color, and appears to pass by gradual transitions into 
a reddish or gray granite, quite similar to the granite at the 
quarries near the ri"er. With such a heavy mantle of soil COY· 

ering so much of the surface, it would be difficult to say 
whether the blue granite represents a distinct eruption, or 
whether it is simply an instance of local variation in the same 
mass. The general similarity in texture of the two rocks indi
cates the latter. The blue color of the rock is due partly to 
the biotite and hornblende. Tb.e feldspar itself is generally of 
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-a peculiarly light blue color. This, mixed with the fine scales 
of biotite and the few crystals of dark hornblende, produces 
the color which characterizes it. With the graduations in color 
to the west a reddish feldspar appears, and the blue feldspar 
becomes less prominent. This rock contains the least quartz 
-of any granite known in the state, and at the same time the 
most hornblende, and consequently closely approaches a syen
ite. The granit"s have been cut by dikes of basic rocks, as 
already described, which add still greater interest to the geol
ogy of this locality. Across the river to the north a few 
quarries have been opened, some of which are producing an 
·excellent grade of stone. At the old Allen and Smith quarry, 
on Doe Run, there is a considerable variation in color in the 
granite. Sometimes within a few inches the color changes 
from a dark red to a light red, or vice versa. This rock also 
has considerable biotite and an occasional crystal of horn
blende. 

Granite Bend.-Perhaps the most famous granite region in 
the southern part of the area is Granite Bend, in township 27 
north, range 4 east. Two little hills of granite a short distance 
apart have furnished an immense amount of material for paving 
blocks, which is almost the only product of the quarries. The 
,rock varies in color somewhat, but is always some shade of 
red, due to the red feldspar. Under the microscope it is seen 
that the only coostituent3 present in any considerable amount 
are quartz and feldspar. They grow together in such a way 
that granophyric structures are produced. No rock is known 
in the whole Arcb rea,n area which has this texture better de
veloped. 

Bismarck.- Granite occurs in a number of different places 
in the vicinity of Bismarck, the largest area being about four 
miles to the northeast. Here is a granite knoll nearly a mile 
long, but less than half a mile wide. Near the northern point 
(Tp. 36 N., R. IV K, Sec. 20) a heavy blast was put in at the 
quarry operated by Allen and Vetch. The ground was nearly 
le\"'el, but by sinking a shaft sixty feet deep and driving side 
tunnels, the explosion of a heavy charge of powder threw im-
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mense blocks to the surface, some of which were thirty feet or 
more long. The granite is moderately fine-grained, of an even 
texture t,hroughout, and red in color with occasiona.l olack 
spots, due to the presence of biotite, which is irregularly 
scattP-red through the rock. In general appearance it is simi
lar to the great mass of granite so abundant to the south or 
Stono. Under the microscope it is seen to have i~ combina
tion of the granitic and granophyric textures. At the south 
western extremity of the granite area another small quarry has 
been opened for getting out paving blocks. Here the rock is 
a little coarser and has more black mica, which is quite un
evenly distributed, giving the rock a decidedly spotted appear
ance. 1'he texture is also a mixture of the granitic and grano
phyric. A short distance south of this point, section 31, a sim
ilar but smaller granite exposure is found. It contains a small 
amount of biotite evenly distributed, 1.,ut in no particular dif
fers essentially from the granite just described. To the south
east is the large area which reaches from Stono to Frederick
town. It is not apparently continuous over all this distance, 
but prob:1,bly would be were the mantle of sandstone and lime
stone removed . 

.Stono.-Beginning a short distance north and east of Stono 
is a very large area of granite. The rock is red in color and 
of even texture, excepting that many phenocrysts of quartz 
are present. These features continue to the south to Brewer 
creek, to the southeast beyond Buck mountain, and to the 
south west as fa.r a~ the granite extends. The uniformity in 
color and texture over so large an area is remarkable. In 
places the phenocrysts of quartz disapr,ear, in which case the 
grain of the rock usually becomes a little coarser. On the 
higher points and bills the q_uartz pbenocrysts are more nu
merous, and in this way the rock passes over into a q aartz por· 
phyry with a coarse groundmass. Under the microscope, the 
structure of the rock usually presents a mingling of the granu
lar and the granophyric or micropegmatitic. Mineralogically, 
there are present only quartz and feldspar, with occasionally a 
very little biotite. No quarrying bas been done in this district. 
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'The surface indications are that almost every quarter-section 
,of the area contains rock that could be worked into paving 
l.llockfi', and quite likel.r dimension stone. 

Breu·et· Crefk.-Continuing south from the Stono area the 
granite reaches and crosses Brewer creek. In many places 
large, rounded boulders of granite may be seen along the hill
t:1ide, as a t Granite\'ille. They differ only in size. The rock in 
general is more crystalline than in the district previously men
tioned, and the granophyric texture is lees frequent. The 
mineralogical composition, however, is not much changed. The 
western boundary of the granite is bordered by porphyry, ex
cepting, perhaps, in a few places where a sandstone covering 
conceals tho rocks from view. 

Stout Greek and Silver 1lfincs.-Still further to the south 
the same granite area passes across Stout creek and to the 
southeast across the St. Francois river, near the Silver .Mines. 
The broad expanse of level country in this district. is princi
pally covered by sandstone, but here and there it is worn 
away, leaving the granite exposed. In this way the areal out
lines of granite are made more irregular than they otherwise 
would be. With the change of location there has been a cor
responding change in the character of the granite. South 
from Brewn creek the texture of the rock becomes still 
coarser and the biotite becomes more common. The granite 
-along Stout creek, near the line between Iron and Madison 
counties, is as well crystallized as any in the state. Biotite in 
~mall amounts is everywhere present, both along the creek 
and down the St. Francois river, to the southern extremity of 
the area below the Silver Mines. Hornblende is occasionally 
found in scattering crystals, as in the Doe Ron granite near 
Syenite. The feldspar throughout the area is not. so red as 
further north, and the color of the rock is correspondingly 
changed to more of a gray, produced by the commingling of 
the light feldspar with the dark grains of mica. A small 
amount of quarrying bas been done at different points along 
the north bank of Stout creek, bnt on account of the distance 
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from transportation the stone interests ha,,e not developed 
much. Here, also, are a number of instances of the granite 
extending up the hill and meeting the porphyry in a similar 
manner as that described to the north. Also, there a.re many 
large granite boulders lying along the hillside and some places. 
on the level ground. 

Soi,th Syenite.-The comparatively level ground to the 
south of Knob Lick is covered for miles with a rock which 
may be called granite, although portions of it are quite as. 
much like porphJfy. No location is known furnishing better 
instances of the gradual transition back and for~h from the, 
granitic to the porphyritic characters . Further, transitions. 
are often on level ground, whereas thoe:e already mentioned 
are generally on hillsides. The summit of Knob Lick hill is 
composed of a coarse porphyry, but sufficiently granitic in 
character to admit of its being worked into paving blocks. 
Immediately south on the level and low ground the rock is but 
little better crystallfaed in places, but in other situations it be
comes an average granite. No de.finite limits can be assigned 
to such areas, for the transitional forms often are half a, mile 
or ev~n more in extent. To the south west, toward the St. 
Francois river, a few well-defined hills are met with which are· 
composed of typical porphyry. The mineralogical composition 
of the granite in this area is in no respect different from that 
already described. It seems al ways that the largest amount 
of black mica is to be found in the crystallized varieties. Tbus1 

in the environs of the Abbot quarry, one and one-half miles 
southwest of Knob Lick hill, the granite is well crystamzed, 
and also carries a considerable amount of biotite; while to the 
east the biotite becomes less abundant, and the well.crysta.1-
lized granite grades into the semi-granite above mentioned . 

.Mine la llfotte.-To the southeast of the Syenite area above 
described lies the Fredericktown and Mine la Motte district. 
Instead of a solid mass of granite covering a township or more 
in extent, there are small areas, sometimes among the limestone 
and sandstone, and at other times forming portions of the por
phyry bills. It would be difficult to mention each . of these in 
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detail. Within the limits of Fredericktown different granite 
ltreas are exposed at the surface, or have been reached in well
digging. On the south bank of the IiWe brook between the 
town and the depot, a granite knoll of only a few rods in width 
exists. South of town a short distance, at the Cahoon place, 
granite was struck in digging a cellar. North of the depot an
other little outcrop is exposed, while in ,arions other places 
small areas of granite rise aboYe the surrounding limestone, 
showing plainly that could the limestone beds be explored to 
shallow dElpths, a large extent of crystallines would be found. 
The granite in the areas around Fredericktown and Mine la 
Motte seems to be very similar. It differs considerably from 
that to the northwest, and also from that in the small areas 
which join the porphyry hilJig. In texture it is well crystallized, 
but not so coarsely as the granite in the quarries at Syenite 
and other places, nor does it have the granopbyric texture to 
any considerable extent. Mineralogically, its most notable 
feature is a large amount of plagioclase, probably albite. No 
chemical examination has been made of it, but from its mineral 
contents it may be inferred that it is very rich in soda,, Biotite 
is also moderately abundant, but no more so than is often no
ticed elsewhere. 

The granite in the areas intimately connected with the por
phyry differs from that just described in having less biotite 
and plagioclase, and in almost universally having the grano
phyric and micropegmatitic structures well developed. This is 
particularly true of tbe first area west of Fredericktown. The 
eastern hillside is apparently a fairly well-formed granite. The 
rock has the granitic fracture, and weathers into rounded 
boulders as the granite always does. But under the microscope 
the granophyric structure is disclosed. The same is true of the 
two small areas to the wuth, across the Little St. Francois 
river. To the southeast, at the extreme border of the low 
lands called Cedar bottom, tbere are two or three interesting 
granite areas. One is especially so on account of its topo
graphic features. A comparatively small but very steep bill 
(Tp. 33 N., R. VIE., Sec. 31) rises to a height ofabont 300feet 
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above the valley. It is composed of a granite ahnoE>t exactly 
like that in the Stono area. In places the quartz phenocrysts 
are well and brnutifully developed. The color is the char
itcteristic red, and the groundmass is almost. solid feldspar. 
'l'he small area, on the northwest part of Matthews mountain, 
in section 34- of the same township, and that on the extreme 
eastern part of Tin mountain, in section W, are wortily of 
special study, for they show well the graduation of granite into 
porphyry. Tbel'e are the well-crystallized granite, the interme
diate varieties, and the porphyry, all within easy access, and 
all exposed to view on the hillside. In the extreme north of 
the area there are also a few interesting points. A hill simiiar 
to the one just given near Cedar bottom occurs in the north 
part of the township in section 5. It stands out alone, and is 
composed of granite of the Stono Yariety. Also, north of Mine 
la Motte a mile or more is another occurrence. The little stream 
called Rock creek passea over sandstone throughout most of 
its course. .A.tone point it has cut a deep valley between the 
two opposing sandstone hills, and has r(:\acbed the granite. 
For half a mile more along the creek the beds of granite are 
exposed. At one place the brook has worn in nuder the sa.nd
stone bill, leaYing a hanging wall whicb projects forty feet or 
more out over a granitic floor. 

Castor Creek.- East of Fredericktown a few miles, con-
8iderable granite is exposed. The area is not one of solid sur
face, but rather one in which several rock outcrops exist. Tbe 
granite of these exposures is practically the same and re
sembles the Stono granite to a remarkable degree. Its texture 
varies slightly, both quartz and feldspar J)henocrysts occasion
ally occurring. Undrr the microscope it is seen to be com
posed of a mixture of the granular, with unusually fine exam
ples of the granophyric texture. Some of the feldspar 
phenocrysts have enlargement borders of a granophyric 
nature.· The most picturesque occurrence of granite boulders 
outside of Graniteville occurs along the brow of the largest 
hill in the area. They may be seen all Around the elevation, 
but are most numerous and largest on the uorth side. They 
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are also very prominent along the eastern side of the first 
little granite hill west of this. No better place could be de
sired for opening a quarry, a8 regards the character of the rock 
and the broad, high face along the bluff, than is afforded by 
both of these hillt1. The immense size of the boulders i::hows 
that the granite doe8 not have too many seams to make it 
unsuitable for dimension stone. Quarrymen should bear this 
in mind, for when the rock is full of seams the boulders pro
duced by weathering are small, but when the boulders are 
large, positive evidence is at hand that the seams are compara
tively scarce throughout the rock, as is well shown by the 
large boulders at Graniteville and the 8mall ones in so many 
places where good paving blocks art> taken out, but where the 
dimension-stone industry has proYed a failure on account of 
the numerou!l seams tbrooghout the rock. 

To the southwest of this place a fow miles, in the neigh
borhood of Cornwall, two other interesting exposures of 
granite occur (Tp. 33 X., R. VfI, Sec. 26). It has already been 
alluded to as the Cornwall granite. A little hill scarcely 200 
feet high, one-fourth by one-half mile in area, not only fur
nishes all this granite but a considerable a,mount of porphyry 
as well. Here also are fine exa,mples of transition from granite 
into porphyry. The east end of the bill is granite, and the rock 
at the eastern pa.rt is the coarsest of any known in the state. 
In passing to the west the texture becomes finer, and by the 
time the middle of tbe hill is reached it bas changed in~o a tol
erably coarse-grained porpbyrJ', About two miles south of 
thifl (Tp. 3:3 X., R. YII, Sec. 2) is the Gabriel and Buford 
quarry, from which the specimen represented in plate xxiv
was taken. A porphyry bill composed of a dark porphyry, 
with occasional phenocrysts of both <iuartz and feldspar, is 
found here. Cutting through the bill in an east and west 
direction is the mass of granite, which is about two hundred 
yards wide. The f'astern extremity of the hill is so covered 
with soil that its condition could not be determined. There is 
no doubt, however, but that the granite was erupted through 
the porphyry. In support of this view is the well-defined con-
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tact line of the light-red granite with the da,rk porphyry, which 
can be seen in a few places. A mass of the dark porphyry 
was also found included in the granite. This was in the middle 
of a large boulder which had been split open by a blast when 
the rock was being prospected. Such an occurrence is all the 
more interesting on account of the many places known in 
which it is thought the granite and the porphyry belong to the 
same eruption. A description of this granite porphyry bas 
already been given. Following down Castor creek other 
granite areas are occasionally met with, none of which need be 
especially mentioned. So also on the lower St. Francois river 
occasional granite bills occur, which some day may become the 
seat of quarrying industries. 

Black River.-On the East fork of Black river a few ex
posures of granite occur that should be especially noted. The 
largest one forms the left bank of the stream at the falls. 
From this point the granite extends south, P-ast and north, and 
covers in the aggregate nearly two square miles. Over this 
large area there is considerable variety in the character of the 
rock presented, yet it retains a remarkabl., similarity through
out. It has the ordinary red color, is moderately fine-grained, 
and carries feldspar phenocrysts, which are larger and more 
numerous toward the south. The bluff' at the falls furnishes 
the best exposures. Here the almost verti'cal walls are nearly 
100 feet high. There are many more seams, both vertical and 
horizontal, than are generally found in granite (see plctte vi). 
:M:ineralogically the rock is composed of quartz, orthoclase, 
plagioclase and biotite. The groundmass is coarsely crystal
line and generally granitic, although ofcen the granophyric 
structure is approached. The phenocrysts are partly ortho -
clase and partly a triclinic feldspar, with a few porphyritic 
quartz crystals. Regarding the origin of 1his granite there is 
some uncertainty. It is quite possible that it is genetically tbe 
same as the porphyry to the east. There is little, if any, evi
dence indicating the same origin for the porphyry bill to the 
west; but, on the contrary, there are good reasons for believ
iug that the western bill is entirely independent of the granite. 
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The porphyry extends from it acro!ls the stream and a short 
distance up the bank. This, it will be remembered, is the loca
tion of the overflow dike material already mentioned. In places 
it appears that a vein of the dike-rock lies between the granite 
and the porphyry, as though it bad been forced up between the 
two masses. To the south tbe highest point of the bill is iran
ite. To the northeast the surface is covered with soil, so that 
nothing could be determined regarding it. 

The next largeat area of granite is on the hill called High 
Top, some two miles to the north. As the name implies, it is a 
prominent topographic feature. It joins a row of lower por· 
pbyry bills to the north, itself forminl?' the southern extremity 
of the series, so that it stands out boldly upon the landscape. 
The whole of the hill is granite. To the north it may be con· 
tinuous with the porphyry hill, or it may not; the soil covering 
prevents observations. The rock is similar to the granite at 
the "falls," but is a little grayer in color. The phE>nocrysts of 
feldspar are uniformly present, but they are neither so large nor 
so conspicuous on account of their color as those in the other 
gra.nites. The microscope shows that the groundmass is almost 
entirely granular, and is composed of quartz and orthoclasE>, 
with traces of plagioclase and a sprinkling of biotite in small 
scales. To the west of High Top, a distance of perhaps a mile, 
another small granite area forms the northern extremity of a 
long porphyry hill, though on the east it is bounded by a cover
ing of chert. Here the granite area undoubtedly graduates 
into the porphyry to the south. In color, composition and 
texture it is about the same as the granite on High Top, differ
ing only in having the granopbyric structure more prominently 
developed. In the extreme southeast part of the same town
ship { section 36 ), there is a large circular hill called Round 
mountain, which is peculiar in the character of the rocks com
posing it. The southern part is covered by chert more than 
half way to the summit. As the chert covering disappears, a 
coarse porphyry or granite porphyry is met witb. This extends 
to the summit and down the north side mor~ tban balf way to 
the base, where porphyry is found. 'Ihe granite porphyry dif· 
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fers slightly from those just described in being more of a blue
gray color, and in carrying a larger porportion of phenocrysts 
of feldspar of both the orthoclase and pla.gioclase varieties; 
considerable black mica is also present. Weathering has pro
duced considerable epidote- some of the feldspar crystals, for 
example, being entirely filled with numerous little crystals of 
this mineral. The groundmass is exceedingly fine-grained for 
so coarse a rock. Tbe numerous and large feldspar pbeno
crysts so predominate that they control the general appearance~ 
the fracture and the form of the boulders produced by weath
ering, making the rock in all of these particula.rs resemble 
granite. The granite areas in the western territory differ so 
radically from the granite in other places as regards their 
topographic features that they at once become of great interest 
in this respect. In one instance, already mentioned, the granite 
is probably independent of the adjacent porphyry bills to the 
west. It is quite probable that three of the areas, High Top, 
the Falls and the Round mountain granites, represent independ
ent eruptions which took place after the surrounding masses 
were formed. 

PORPHYRIES. 

CHE::11IOAL COMPOSITION, 

In chemical composition there is a variation from a very 
acid quartz-porphyry to the more basic porphyrites. Few 
complete analyses have yet been made, but a large number of 
partial ones have been obtained. The following table gives 
the results of ten snch determi[jations. Three additional 
analyses are given, showing the composition of similar rocks 
from Burope. 
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The analyses indicate a series varying from very decidedly 
acid to comparatively basic varieties. The most interesting 
foature, perhaps, is the preseuce of a large amount of the alka
lies-especially soda. The six analyses show that the combined 
nlkalies vary between six and a little over nine per cent, with 
all but one of them higher than 7.25 per cent, and a little over 
eight per cent for the average of the six analyses. 

By comparing this with the table of analyses of the gran
ites alreauy given, it will be seen that there is a close similarity. 
The porphyries appear to be a little more basic than the granites, 
and also to carry a little higher percentage of the combined 
alkalies. Were judgment passed upon the analyses alone, a 
few of these samples might be called keratopbyres, especially 
the one from the Silver mines which bas such a large relative 
amount of soda. It is exceedingly doubtful, however, if there 
is a single typical keratopbyre to be found in the whole list of 
rocks studied, for in their general properties the soda varieties 
are by no means sufficiently distinct to warrant the establil:,b
ment of such a class. Both macroscopically and microscopi
cally the Piedmont rock much more resembles the keratopbyres 
than does the Silver Mine mass. Further, it is so character
istically distinct from the great mass of the porphyries that some 
distinction seems advisable, but it carries too small a percent
age of combined alkalies to render the use of th~ name kera
topbyre proper. 

Another interesting feature of the chemical properties of 
some of the porphyries is the relatively large amount of iron 
conta.ined. It will be seen that two of them have an aggregate 
of about seven per cent of the two oxi~es, which is very un
usual for porphyries which do not carry the ferro-magnesian 
silicates. In the one from Piedmont there is a total absence 
of these, while the one from Silver mines carries a considerable 
amount of epidote; yet, strangely, nearly all the iron is in the 
ferrous state- a fact which is difficult to account for by its 
mineralogical components as shown by the microscope. Fur
ther chemical examination possibly would show tba,t the epidot£, 
so abundant, relatively is a ferrous rather than the ordinary 
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ferric variety similar to the one reported by Lacroix,* although 
this epidote is as stongly colored as the ordinary variety. 

It is also of more than passing interest to note that nickel 
is reported in each analysis made by Mel ville. As the location 
of the samples is hardly more than a dozen miles from the 
Mine la Motte lead mines, at which nickel ores ha\7e been found 
in considerably quantity, it lends color to the idea that possi· 
bly the latter deposits were furnished their nickel by the de
composition of the contiguous crystalline rocks. As the other 
analysts did not examine for nickel, their results by no means 
show its absence from the other rocks. Similar remarks might 
be made regarding the presence of manganese, a metal compar
atively widely disseminated through all the rocks in the south
eastern part of the state. 

1\UNERALOGICA.L CONSTITUENTS, 

The great ~imilarity between the miner.1logic composition 
of the porphyries and the granites cannot, be too strongly em
phasized. Scarcely a mineral is found in one that is not also 
present in the other. Further, those which are most abundant 
in the one also predominate in the other. It is therefore un
necessary to give a description of the different minerals in 
such great detail as was done with the granites. 

Feldspar. 

The feldspars vary much more widely in their properties 
in the porphyries than in the granites. Orthoclase, microcline 
and the plagioclase varieties are represented-of the latter 
those so basic as Jabradorite. They occur as phenocrysts and 
in the groundmass. They are present in well-formed crystals, 
and in those which have been badly corroded by the resorp
tion action of the magma. 

Orthoclase is the principal feldspar in the great mass of 
the red val'ieties, especially in the quartz porphyries. As this 
variety is more abundant, perhaps, than all others combined, it 
will be seen that orthoclase has a wide distribution (figure 1, 

• llull . ,.:oc. Mtn. <l e J;'rance, p . 150, Jfi87. 
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plate xxv). The crystals are badly corroded. The same kind 
of corrosion is also shown in many other examples. 

Microcline is by no means of ra.re occurrence in the por
phyries. The characteristic twinning lines are very prominent. 
The crystals often contain certain decomposition products. In 
some places, particularly in the vicinity of Annapolis, the por
phyries contain ma,ny large microcline phenocrysts, some of 
which are at least one-third of an inch in diameter. These are 
associated with porphyritic crystals of quartz and plagioclase. 
Frequently they are well formed and have sharp crystallo
graphic outlines. 

Plagioclase is comparatively common in many of the por
phyries. It is particularly abnndant in the more basic varie
ties, and especially in the green porphyries in the vicinity of 
Des A.re and Piedmont. In a rock which is exposed in a hill 
west of Middlebrook (No. 15291), plagioclase occurs very 
abundantly in tbe form of prominent phenocrysts from one
sixteenth to one-eighth of an inch in diameter. A. specific 
gravity determination, made by means of the Thoulet solution, 
gave a result of 2.665, which shows that it probably is andes
ine. No quartz phenocrysts are associated with it. '1.'he rock 
toward the west gradually changes in character, and the feld
spars lose their peculiar, fresh, waxy lustre and become red in 
color. Quartz phenocrysts also appear and the mass assumes 
the general aspects of the ordinary quartz orthoclase por
phyry. In one example long, slender plagioclase crystals occur 
in a fine-grained rock, in the groundmass of which are many 
feldspar microliths, a facies of groundmass and of phenocrysts 
as well, which is not very common, although occurring here 
and there over the whole Taum Sauk district. It shows the 
flowage structure well. No quartz is present, excepting in the 
groundmass. Certain of the plagioclase crystals are often 
broken and show a partial redissolving by the magma (figure 
14). Tlle rock in which they occur is the light gra.y variety, 
occurring one mile west of Shepherd mountain. It carries so 
many large feldspar phenocrysts that macroscopically it ap
pears to be quite coarse-grained, but under the microscope it 



SPHERULITIO STRUCTURE, 185 

is seen to be almos t vitropbyric, spbernles being num·erous 
between the phenocrysts. Thi;; case is remarkable as being 
the only instance observed in which there are broken crystals 

F'lg\lrc' 11. Bent anti Broken Feldspar Crys tals ; groun'1mass ls 
s p11en11tL1c a nrt sllows the ttow s t ruc ture X H. 

due to movement in the magma. Such breaks are produced 
by motion in the ma,gma after it has become very viscous, so 
that one part of the crystal may be held with relative tirmness 
while the other part may be moved. Such results are most 
generally frequent near the surface, where surface cooling is 
ritpid, and consequently an approach to solidification is ob
tained before eq oilibrium is establiahed in the magma in its 
new position. The plagioclase phenocrysts which are so 
abundant in the green porphyries to the south, are more basic 
than the plagioclase cQ·stals usually found in rocks having 
quartz in the groundmaf!s. A specific gravity determination 
by means of the Tboulet solution, of one of these feldspars 
from a specimen taken at the Piedmont quarry, gave 2.716, 
which corresponds to labradorite or bytownite. The optical 

G- 13 
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properties of many others show that they are comparatively 
basic, but it is probable the most of them are about as heavy 
as andesine. Considerable chemical work yet remains to be 
done upon them. The crystals are often badly corroded, as 
though the lava in which they were formed bad partially re
disflolved them after they were formed. :\fany of them are also 
considerably decomposed and partially filled with epidote. 

Quartz. 
Quartz occurs in all the porphyries, either as phenocrysts 

or in the groundmass, and usually in both ways. In the former 
case it presents a great variety of forms-sometimes appear
ing in crystals bounded by well-preserved outlines, sometimes 
with borders rounded and corroded, as is so common in quartz 
porphyries (figure 15, also figure 2, _plate xxv ), or with the 

1>11;1 ,rn 1:;. :Ul<'roscoptc ,\ppearance of the quartz nnct feldspar crystals, 
and of an 1nclUtled fral(ment of a l)reccta, whtC'h have been subjected to magmatic 
corros1011. x 41. a. Quartz. b. Fragment eontain tn!! a conoded feldspar crys
tal, b1. · c. orthoclnse crystal from quartz porphyry. d . Orthoclase from 
a l)reccla. e. Qunrtz from ,1nartz ·porphyl'y. 

edges irregular-so rendered by the encroachment of the feld
spar crystals in the groundmass. In cases of the latter the 
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quartz material, for some distance outward, usua.lly is oriented 
with the central grain. The quartz enlargements are interest
ing and remarkable-fully as much so as those of feldspar en
largements already described. A number are 8hown on plate 
xxii, in which ligure ~ represents a rhomboidal section of quartz 
with unusually well-preserved outlines. Around it on every 
side the quartz in the groundmass bas the same orientation, so 
that when ~iewed between crossed nicols, if tbe central crsstal 
is light the quartz in the groundmass is also lighti and when 
the central crystal is dark the otber is likewise dark. If the 
quartz or gypsum-plate be inserted between the thin section 
and the analyzer, the whole area will become colored the same 
tint. Figure J ot plate xxiii represents anoth<>r crystal with 
a very badly corroded border. Figure 1, plate xxii, repre
sents the same phenomenon. The central crystal has wtll-de
fined boundaries on two sides; although granules of the ground
mass bave encroached somewhat upon it. Fully one-fourth of 
the thin sections examined which carry quartz pbenocrrstf', 
show similar phenomena to greater or 1€88 extent. 

Quartz crystals with clouded borders within, have been 
observed in a few instances, especially in rocks in which the 
flowage structure is well developed. ,vhen examined under 
the microscope with a relatively low power, the border of the 
quartz-grain appears to be similar to pen and ink stippling. 
When a higher magnifying power is used, this appearance is 
found to be due principally to minute cavities within the crys
tal, similar, in appearance, to the gas cavities so common in 
granitic quartz. Quite fantastic forms are sometimes produced 
-the inner margin of the border being scalloped with a great 
variety of forms. It is possible that such effects are in some 
way produced by the corrosive action of the surrounding magma. 
Gas bubbles or fluid inclusions are almost as common in the 
quartz of the porphyries as in that of the granites. They do 
not differ in any essential respect from those which ha,e already 
been described. The quartz in the groundmass is in granular 
form, or produces granophyric and sphmrulic effects by its 
intergrowth with the feldspars. 
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Iron Oxide. 

This mineral is one of the most com 'IlOn found in the por
phyries. Not a single specimen has yet been examined which 
does not contain considerable amounts of it. Generally it is 
found in the form of little grains which seem to be jet black 
and entirely opaque. The higher powers of the microscope 
often re,~eal regular crystallographic faces on the grains, all of 
which Eeem '. to indicate that magnetite is the variety most 
abundant. In many instances the iron oxide assumes quite 
different forms, the most common of which is long and rod-like 
in outline. This is especially noticeable in the sphernlitic por
phyries, in which case the rods are generally arrc1oged parallel 
with the rays of quartz and feldspar-producing spherules. The 
microscope shows that such forms are not solid, but simply 
aggregates or rows of minute grains. Io a few cases the larger 
graind of iron oxide seem to ha,e had the power of collecting 
about them in a circular form multitude~ of exceedingly small 
grains, which are so arranged that they form dark-colored 
rings around the central crystal ( figure 1, plate xxvi ). Im
mediately adjacent to the crystal there is a zone which is corn
parath·ely free from the smaller grains, but outside of this 
there is a dark border entirely encircling the central crystal. 
Such phenomena seem common in the porphyry from Gray 
mountain (No.15682), but was noticed in only a, few others, and 
in none so well developed. In some cases the outer circle 
only is ,isible, but this may be due to the particular place at 
which the spheroidal body was cut in miking the thin section. 

Iron oxide is so abundant that it is common to find great 
quantities of it along the roadside and in the fields concentrated 
by the surface waters during the rains. Being so much heavier 
than the associated clays of decomposition, the rain-water 
washes the iat.ter away, leaving the former behind. Such 
masseEi of "black sand" a.re so frequent and so large that with a 
little care it may be gathered in many localities by the bushel. 
Thne can be no doubt but that it is simply the grains of iron 
oxide from the porphyry set free by decomposition. The 
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magnet shows that a considerable amotrnt of it is magnetic, but 
by no means all of it. It is quite possible, of conrse, that por
tions of it may have been changed from magnetite to hematite, 
or even to limonite. during the period of decompostion or sub
sequently by oxidation and hydration. Some of the iron oxide 
undoubtedly is titaniferotB, as is shown by the occasional pre
sence of leucoxene which has resulted from the partial decom
position of the iron oxide. 

Fl1write. 

This mineral is found filling cavities in many of the por
phyries. The southern side of Shepherd mountain furnishes 
good examples. So also does the porphyry from the Taum 
Sank region, in the vicinity where the lit.hophyHe are the most 
abundant. It is always in irregularly outlined grains, which 
have the customary cleavage well developed. It appears to 
have been formed after the openings in the porphyry were made. 
In a few cases only have crystallographic faces been observed, 
and then where only a portion of the cavity was not .filled by 
the mineral. 'rhe amethystine color prevails in all the :tlnorites 
observed. 

Epidote. 

Epidote is a very abundant mineral in many of the por
phyries. This is part~cularly true in the green porphyrites so 
abundant in the vicinity of Piedmont. The general arrange
ment of the epidote in these porphyrites is very peculiar. Ct is 
essentially a constituent of the groundmass, although in many 
instances it pervades tbe feldspar phenocrysts to so great an 
extent that they too have a decidedly green color. .Not a 
single example of well-formed epidote crystals has been found, 
excepting a few very small slender crystals which are occa
sionally noteJ projecting from the borders of a, larger mass. It 
is simply scattered through the groundmass in large and small 
irregular aggregations, composed of irregular grains which 
have no common orientation, and which are separated from one 
another. In this way it gives that peculiar dark green color 
to the body of the rock in which it occurs. The ~piclote, 
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however, is not entirely confined to the green porphyries, but 
is found to a less degree in many of the others. Naturally it 
is found most abundant in the more basic varieties, provided 
they are sufficiently altered to permit of its having been formed. 
Thus, a red porphyry from Iron mountain has many minute 
grains of epidote scattered through the gronndmass. The 
peculiar and excessive presence of this mineral in certain por
phyrites, without. its corresponding presence in others in the 
some locality and of similar composition, is interesting, but at 
the same time it is quite puzzling. A comparison of the chem
ical composition of the FL'ench mills and Piedmont rocks 
shown elsewhere indicates that they are remarkably similar in 
every respect, excepting that the former bas nearly all of its 
iron in the form of ferric oxide, while tbe latter bas its iron 
prineipally in the form of a ferrous oxide. The firat is a red 
porphyry filled with gas cavities, and with the flowage struc
ture well marked. It also has many black iron oxide grains, 
but very little epidote. The second has almost no grains of 
iron oxide, but is so rich in epidote that the whole rock has a 
green color. It is probable that the epidote is all secondary, 
but there is almost no evidence indicating from what minerals 
it originated. 

Another remarkable feature is the almost total absence of 
·chlorite and othet· secondary products s.o commonly associated 
with epidote, which bas resulted from the alteration of the iron 
silicates. It is safe to say that there is not ~ hundredth part 
as much cblorite in the green porphyrites as there is in the bio
tite granites already described. The rocks t,bemselves seem 
to be perfectly fresh and sound, as the ~xtensive use of paving 
blocks from the Piedmont quarries bears witness. Further, 
the rocks obtained the farthest from the surface in the quarry 
are in no respect different from tho~e close by, so that weath
i3ring has manifestly not produced all of the change. Yet re
gional ·metamorphis:n can hardly be called in, for the hills of 
green porphyrites are so intimately associated with hills of the 
ordinary red varieties, that it ca.n scarcely be believed that the 
one could be so grea,tly affected by gt•eat dynamic forces, with-
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out the other being also atfected in the same way. The hills 
containing tt..e quarries at Piedmont are almost in contact with 
Clark mountain and another smaller one to the south and east, 
and with Finley mountain on the west. Yet each of these has 
the red porphyry, with little if any epidote. So it is, also, with 
each of the others- a hill of red porphyry is invariably close 
by the rocks which show no material alteration. Again, the 
green porphyrites themselves present no indications, outside 
of the epidote, of having been changed. There is no evi!lence 
of crushing, no cataclase structure in the groundmass, no indi· 
cations of pressure which would ordinarily manifest itself in 
producing lamination. The only explanation which can be ad

vanced for this phenomenon is to suppose that, for some 
reason, during the pre-natal period the iron in the magma
which, it must be remembered, is practically the same as in the 
other porphyries-was combined in such a form that the mole
cule was unstable nuder the conditions to which it was brought 
by the eruption and solidification, and that therefore a molec
ular rearrangement was set up, which resulted in the produc
tion of the epidote without the association of the common 
decomposition products, as chlorite. This would necessitate 
assuming the independent eruption of these hills, although they 
may have been remotely associated with the red porphyries. 
It is admitted that this conclusion amounts to nothing when 
tested by the rule of positive evidence, but is entirely depend· 
ent upon negative evidence. 

Piedrnontite. 

In the examination of certain porphyries obtained from 
near Annapolis, a peculiar red constituent was observed which 
was thought to be Piedmontite, and this opinion was expressed 
as early as 1888*. Subsequent study of the rocks around 
Annapolis and the adjacent districts failed to reveal this mineral 
in quantities so large as was then hoped, although it occurs in 
a number of different places. The largest amounts are found 
at a small paving-block quarry almost immediately south of the 

•America n l,eologtst, Vol. 1, p . :16:,. Mtnneapolls , 1ssii. 
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Annapolis depot. Here at various points throughout the rock 
small masses of radiating crystals occur, some of the groups 
being fully one-fourth of an inch across. They are dark reddish
brown in color, with a light red streak. Their hardness is fully 
equal to· that of epidote. All attempts to isolate individual 
crystals failed, but granules were obtained, and thin sections 
were also made. Blowpipe tests were made with the borax 
bead, and also a bead made of a mixture of sodium carbonate 
and potassium nitrate, each of which gave a strong and positive 
reaction for manganese. Iron was also found to be present in 
considerable quantities. The reaction showed conclusively 
that the ·mineral has a much greater percentage of manganese 
than withamite, which according to the analyses of Heddle* 
has only 0.138 per cent of MnO. When examined under the 
microscope it was found to be strongly pleochroic, giving three 
different colors-a very rich wine-red when the plane of the 
light vibrations was parallel to the length of the ray-like crystals, 
a yellowish red in some instances when the vibration was 
transvenie to them, and a greenish yellow in other instances; 
which is a greenish yellow, b rich wine-red, c yellowish red. The 
fan-like mass of radiating crystals seems to present quite a 
diversity of orientation, for frequently the colors are not the 
same throughout a single ray. Numerous instances were 
observed in which a particular ray presented the richest wine
red color in one portion and the yellowish red in another, indi
cating that the optical orientation was not uniform throughont 
the whole length of the crystal. It is interesting to know that 
Missouri can now definitely claim to be one of the few places 
known where this rare manganese epid?te occurs. 

'l'EXTUBE OF THE PORPHYRIES. 

Few subjects have been discussed more by petrographers 
than that of the texture of the grouudmass in porphyries, and 
perhaps few bave been less fruitful in positive final results. 
The fundamental idea of porphyritic texture i~, as already 
given, that the rock mass should consist essentially of pheno-

*l\Itnoraloglcnl :Ungnzllle, \'ol. v, p. 15. 
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crysts of one or more minerals in a more or less fine-grained 
grouudmass composed of the same or of different minerals. 
The ,arious discussions on the subject have been brought for
ward by an attempt to determine definitely the exact condition 
of the grouodmass. \Vhen the microscope reveals the texture 
practically the same in kind as that found in granite, but with 
the individual crystals so small that ordinary vision must be 
aided in order to detect them, the term micro granitic is usually 
applied. If the microscope discloses the peculiar arrangement 
of quartz and feldspar-seen in graphic granite, the term micro
pegmatitic, or granophJric, is used. Again, if the quartz and 
feldspar crystals have arranged themselves radially around a 
common center, so that in thin sections their form resembles a 
circle, the texture is said to be spherulitic. But when the micro· 
scope fails to differentiate any definite forms possessed by the 
mineral crystals, and yet theil' existence is shown by their action 
upon polarized light, it is not so easy to find the proper term 
to express the conditions, because the exact character of such 
a mass cannot be determined. The term microfdsitic was pro
posed by 1'1irkel to cover textures of this kind, and is now 
widely used in the literature of petrograpby. )lore recently* 
there have arisen some objections to its use, inasmuch as it 
covers up facts which should be brought to light. At best it 
can only be U!!ed in a general way to avoid for any reason the 
use of more exact terms, in a ma.oner some\Vhat similar to the 
way in which the name plagioclase is used in mineralogy. The 
term felsophyric, perhaps, is a little less objectionable, and 
may be applied to the tiner-gra.ined groundmass io these por
phyrie8; all of which, it should be stated, are a little more 
coarsely crystalline than the porpbyried with the typical micro
felsitic groundmass of Rosenbuscb. 

Tbe Missouri porphyries furnish many excellent examples 
of the microgranitic, gra.nopbyric, micropegroatitic and spher
ulitic textures. No particular portion of the region can lay 
exclusive claim to either of them, for each may be found widely 

•t<ldlnl{s: BuU. Pb!los. ;,oc. Washington, Yo!. xr, pp. H;Hti4; also l'ross: 
ibid., pp. 411-441. 
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distributed. The first two are most common in the rock3 in
termediate in texture between the granites and the fine
grained porphyries, and have already been mentioned under 
tbe granites. :From these coarM', intermediate varieties sucb 
textures may be traced into nearly all of the porphyries. 

Sphenilitic Texture.-The spherulitic forms are also com
mon, and often appear in rocks which, macroscopically, seljm 
to be too well crystallized to produce tb.em. The Piedmontite
bearing porphyry near Annapolis, which has so many large 
phenocrysts of microcline, exhibit .. tb.em well (figure 2, plate 
xxvi}. Thie rock has an even fo1cture, so that it has been 
worked into paving blocks quite extensi \'ely. A rock of this 
kind would not be expected ordinarily to contain spherulitee, 
but there is scarcely a better e.s:a.rnple of them in the whole 
country than it furnishes. 

At different points on the northeast side of Pilot Knob a 
peculiar structure is noticed, which it was thought was only 
a well·developed case of the commo'1 sphernlitic structure. 
But when thin sections are examined under tbe microscope 
with crossed nicols, the customary black cross, and other evi
dences of tbe radial arrangement of the constituent minerals, 
are not observed. As seen in the field, the rock mass is com
posed of a fine-grained grouodm'1ss, in which small spheres 
and spheroids are held. Some of the spheres are nearly two 
inches in diameter, and in the badly weathered portions may 
be often detached, for they re~ist dee 1,y to a greater degree 
tban the groundmass. From the maxin..um siza as given tb.ey 
pass down to balls of microscopic dimensions. On tbe weath
ered surfaces they stand out promineutly,,giving quite a rough 
and unique appearance to the rock. When examined with the 
microscope, the little balls are seen to have the iron oxide 
grains arranged radiall.v in most instances-very much like the 
spberulites from Annapolis ( figure 2, plate xx:vi ). There is 
also, quite often, a collection of iron oxide on the circumfer
ence of the balle, and not infrequently an extra amount in tbe 
centre, as though it had acterl its a n11cleus about which the 
matter was concentrated. Tile absence of the radial arrange-
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ment of the quartz and feldspar in t he spherules may be pro
bably accounted for by assuming that the exa,mples studied 
have been subjected to molecular rearrangement, as is so often 
the caEie in rocks which have been affected by weathering or 
dynamic influences. Equally great changes have been observed 

in many of the granites near the surface and in many other rocks 
in different parts of the ,vorld. A. slight molecular rearrange
ment wonld completely cba.nge the optil}al properties, so that 
the familiar black cross wonlcl b e wanting. Somewhat similar 
phenomena have heen observed in a few other places, bnt 
nothing so complete. A. few of the more vitreous appParing 
roci{S have portions which approach closely to the same kind 
of spherulitic formations as may be readily seen macroscopi
cally. These formations apparently are produced by the spheri
cal fracture caused hy a contraction in volume, but still the 
radial nature of the matter is sometimes apparent. The spher
ulitic texture is known in many other parts of the crystalline 
al'ea. 

Trachytic Texture.-In some of the exceedingly flue.grained 
rocks are many minute lath-shaped feldspar crystals, resembling 
somewhat the feldspara in the diabases, only much smaller. It 
might well h~ ca.lied the micro-ophitic texture, for it closely 
resembles the ophitic texture. Or, it may be called the trachytic, 
being nearly the same as the texture so commonly designated 
by that term 

Poeciliti'.) Textm·e.-A.nother type of texture represented is 
the poecilitic. 'l'his term wad introduced by Williams* to ex
press a certain structure observed in tbe rocks of the Oortland 
series, from New York, in which a compara.tively large crystal 
of one kind is more or less filled with irregularly oriented g1·ains 
of another mineral. This, it will be remembered, is different 
from both the- micr•>granitic and grnnophyric. Iu tbe former 
there is no. regularity in the arrangement of mineral grains, each 
individnal being independent of all others in orientation. In 
the latter both minerals ha,e a certain regularity as though the 

~.\m .Jour. set., Vol. X XX, p. ai. and \"0l. \. \'.LU, p. 139. 
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different grains of quartz belonged to the same quartz individual, 
and the different grains of feldspar belonged to the same feld
spar crystal. But in the poecilitic texture of Williams, the 
parts of one mineral ha,re a common orientation while those of 
the second do not. Many of the porphyries from Missouri 
present just such feattues. The same name has been used to 
designate this textnre in the porphyries of the state,• and it 
will be retained on account of its being the only term which 
has been proposed that is applicable. In the description of 
the poecilitic texture it may be well to begin with certain forms 
already mentioned. By referring to plate xxii, figures 1 and 2, 
and to plate xxiii, figure I, it ,vill be seen that the different 
grains of quartz there represented have wide bordera in which 
the feldspar grains are diversely oriented. .Now if the central 
crystal can be imagined as removed without affecting the sur
rounding borders, there will appear a moderate Jy fine-grained 
gronndmass in which the quartz is of one individual crystal 
only, while the feldspar grains belong to many; or, in other 
words, the features are essentially those of the poecilitic tex
ture ( figure, l plate xxvii ). The porphyries in many places 
have just such a texture, which without doubt is only a modifi
cation of the quartz enlargement process in which the central 
graiu of quartz is left out. In the one case the central pheno
cryst helped to attract the quartz material around it, but did 
not ha,e the power to exclude the feldspar matter; in the 
other case quartz material concentrated by its own molecular 
attraction, without the assistance of the central parent crystal. 

Brecviated Texture.-Another phase is the brecciated tex
ture. The term is used in its ordinary signification when ap
plied to erupti\·e rocks. It consists of a texture produced by 
fragments of one kind of rock being embedded in a gronnd
mass of a slightly different color. The porphyries everywhere 
in )Iissouri have such a texture. The fragments generally are 
composed of about the same kind of material existing in the 
groundmass, differing only very slightly in color. The weath
ered surfaces show the fragmeut1tl inclusions more plainly than 

*.\merlcan GeolO!(ISt, , ·01. I, p . 31>~. :\l lnneapolls, 1%"'l. 
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fresh fractures , for in some way the differences in color are in
tensified by exposure. 1\fa,ny instances have been noted in 
which fragments could be plainly seen on the weathered sur
face, but could not be distinguished in fresh surfaces. In size 
the fragments vary greatly. Some of them are of microscopic 
dimensions; others are more than a foot in diameter. Some
times they l'lre few and bard to distinguish; at other times it 
would seem that nearly half the volume of the rock is com
posed of them. Perhaps the locality in which they are most 
noticeable is to the southeast of Pilot Knob. There is scarcely 
a porphyry bill in this area which is not a good representative. 
Along the upper course of the ravine which is followed by the 
St. M:ary road to the northeast from Ironton is a good local
ity for showing the phenomenon in an excellent way. In places 
by the roadside are thousands of fragm ents, some of which 
are from tweh•e to eighteen inches in diameter. Intimately as
f;OCiated with the larger ones are countless myriads of small 
fragments, which indicate that the sorting power of water had 
not acted upon them. The different hills to the north of the 
gra,el road from Ironton to Fredericktown, in the same town
ship, also contain large numbers of the fragments. 

Flowage Texture.-Tbis is produced by the movement or 
flowing of the lava material after it bas become quite viscous, 
but before it bas become rigid. In this way are produced 
marks similar to those on slag from a furnace, or lines on 
candy which has been worked as it was cooling. Solid or gas
eous inclusions of various kinds have in this way the flowage 
lines passing around them, often forming fantastic figures. The 
crystalline constituents, which are longer than wide, are gen
erally arran.i.red longitudinally with the tlowage Jines. 'J'be 
different kinds of materials in the rock mass are also usually 
spread out in broad bands, which often become thinner and 
thinner as tbe motion continues. In this way the banded ap
pearance is produced which is so common in many effusive 
rocks; for every slight ,ariation in. color, or in constituents of 
any kind, is shown. 
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The 11isRonri porphyries have particularly good examples 
of flowage lines, both macrnscopical and microscopical. A 
number of illustrntions are introduced to represent these phe
nomena. Figure 1, plate xx,;iii, is from the south side of Cedar 
hill near Pilot Knob. Others show similar flowage lines around 
gas cavities and other inclusions, especially the rocks from 
French mills ( 'rp. 3~ N., R. V E., Sec. 21 ). Figure 2 is from a 
small band specimen taken from the first porphyry bill east of 
Annapolis, near tbe old :May quarry. It represents the flowage 
lines ,ery perfectly. Specimens were obtained near the Ht>y· 
wood place already mentioned, but about one-fourth of a mile 
away, on the hill in which a.re the manganese mines, and pro
bably represents a facies of the rock at the mines. Plate xxix, 
is from a specimen takl:'n on Uaptain creek, just east of the 
King farm ( Tp. 32 N., R. VI E., Sec. 19). Figure 1, plate xxx 
shows the microscopic appearance of the same kind of rocks 
when only slightly magnified. It will be noticed that the flow
age lines pass around each inclusion. Fig. 2, plate xxx, is men
tioned in discussing the fragmental inclusions, but it also repre
sents the flowage lines very well in certain parts. It is from the 
west side of the hill forming the south bank of the "Sbut-in," 
two and one-half miles east of Ironton. Nothing, it would seem, 
could represent the flowage lines better than this does, as they 
pass in and out around the fragmental inclusions and the pbeno
"'rysts of quartz and feldspar. In all cases where the flowage 
structure is noticeable, the lines of flowage are seen to pass 
around the included fragments. This feature is shown both in 
band specimens and in microscopic sections. Plate xxix is from 
a specimen in which a few fragments are included. On one of 
these the number is painted in white on an artificial black back
ground, covering the fragment entirely. The flowage lines are 
seen to pass around it. Another prominent one is near the 
center of the picture and is crossed by a dark shadow. Plate 
xxx, figure 1, is a photograph of an entire thin section, and 
has a number of inclusions scattered through it, all of which 
have the wavy lines passing around them as is well shown. 
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These are even bet.ter represented in figure 2, plate xxx. One 
large fragment is shown with a number of small ones. 

Particular attention shonld be given to the quartz pheno
crysts which chance to be on the border line of the fra,gments. 
They are partly embedde<l in the fragment and partly in the 
adjacent 6 roundmas:i, indicating that bo th fragment and ground
mass were somewhat pasty at the time the fragment was in
cluded, so that a yielding coul<l take place. It will be noted 
that the fragment itself has phenocrysts of quartz and feldspar; 
and farther, that it has the wavy flowage lines well developed. 
Some of the inclusions cat·ry qnartz pbenocrysts, and the wavy 
lines in the gronndmass cun' e aronnd or pass over them. Plate 
xxvii, figure 2, represents the microscopic characters highly 
magni fled, especially t,hat part along the border bet ween an 
inclusion on the right and the main groundmass on the left. 
'rhe inclusion contains pbsnocry&ts of quartz ~nd feldspar, and 
is in every respect an ordinary qu!trtz-feldspar porphyry. The 
adjacent groundmass likewise contains phenocrysts. It also 
bas the banded appearance produced by the flowage texture. 
It bas many sU1all lath-shaped feldspar microliths, so well repre
sented in the groundmass in figure 2, plate xxx. It need not 
he assumed, however, that this fragment with its peculiar 
trachytic texture necessarily came from a distance, for very 
probably it was formed close by, where it became enclosed in 
the other material. In another instance is an inclusion of a 
very fine-grained porphyry which is embedded in an unusually 
fine-grained groundmass. It will be seen that the fragment 
has its borders round eel by the corrosive action of the surround
ing ma,gma, which evidently took place before solidification. 
The little feldspar phenocryst b ' ( figure 15), within the fragment, 
shows tbat the lattet· belongd to the foldspar porphyries. 

It will he seen f rom the foregoing that the fragments were 
most likely embedded in the lava material of the rock-mass 
before it became soliJitied. There are different methods by 
which volcanic breccia is produced. The explosive action of 
the volca,no forces into tbe air portions of the lava, which thus 
become cooled aad solidified. The fragments formed faU back 
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upon tbe outflowing lava and become entombed within it. 
Some of them may be entirely redissolved ; others, of course, 
are not, depending upon the ,arying size and the varying tem
perature of the la,a,. Again, the surface of the lava mass may 
haH a crust formed on it by cooling, which may become broken 
up by subsequent flows and the fragments inclosed in the new 
material , thus prodnci:lg a brecciated structure similar to that 
described. There are, also, other ways by which such inclu
r,ions may be produced. Inclusions are very common in all 
Yolcanic rocks and have been described by many writers. By 
comparing the brecciated rocks of Missouri with those de
scribed recently by Iddings from Obsidian cliff, in Yellowstone 
National park, no I ssential differences are seen. 

Scoria: and Lithophyscc.- Of scoriaceous structure and 
lithopbysre few examples occur. Instances of this structure, 
however, ha,vfl b ee n found much more frequently than was 
exprcted. One of the best is at the French mills on Marble 
crc,ek. Here the whole hillside is covered with fragments 
which contain many gas cavities, and around which the flow· 
age lines pass. Another place where such cavities may be 
observed is along the eastern side of the long porphyr,v bill 
south of the Munger mills, in the extreme northeast corner of 
Reynolds county ( Tp. 33 N., R. 1 V B., section 1 ). The rock is 
a red, fine-grained variety which was apparently, originally, a 
glass. The c::t\'ities are generall.v larger than those in ihe por
phyry at the French mills. Still a third place where gas cavi
ties occur, and one which may be easily reached is at the falls 
on the east fork of Black river (Tp. 33 N., R. II E., Sec. 16). On 
the west side of the stream there is a belt o,f porphyry in which 
the gas cavities are very numerous. The majority of them 
have been partly or wholly filled with secondary quartz, so 
that when the rock is freshly broken it presents a spotted 
appearance, the white quartz contrasting sharply with the terra 
cotta color of the grouudmass. On account of the quartz 
resisting deca.y more than the matrix, the weathered surfaces 
of tbe porphyry are covered by little projections, giving the 
rock a decidedly warty appearance. Thit3 scoriaceous porphyry 
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has many included fragments, as is well shown in thin slices of 
the rock. On the opposite side of the stream the gas cavities 
also may be seen in the porphyry-some of them being much 
larger than any found on the other side. They are not so com
pletely tilled with secondary quartz, and, on the whole, form 
better material for museum specimens. The gas cavities in 
v-olcanic rocks usua.Jly a.re confined to the upper layers, and of 
necessity render the rocks more snsceptible to the weathering 
agents. This is undoubtedly the reason why more examples of 
the scoriaceous porphyry cannot be found in Missouri. The 
three localities mentioned are by no means the only places 
where such material occur1:1. 

CLASSIFICATION OF 'l'IIE PORPHYRIES. 

With reference to their chemical and mineralogical )HO· 

perties, the porphyries may be divided into two great classes, 
the porphyries proper and the porphyr-ites. The former include 
all those which have quartz, orthoclase or microcline pheno
crysts, and the red varieties which have no phenocrysts. The 
latter embraces all those which have prominent phenocrysts 
of one or more varieties of the triclinic feldspars. The distinc· 
tion hetween the two kinds is readily made macroscopically, 
for the porphyrites have the peculiar green color due to the 
epidote which is so evenly disseminated through the rock mass. 
They are also quite sharply separated geographically in nearly 
all~cases, for there are but few instances in which the two kinds 
grade into each other. 

Porphyritf.s.-Within the division of the porpbyrites them
selves there is little variation that may be traced readily macro
scopically, for all of them are nearly the same color, have the 
same general appearance in texture and an equal abundance 
of the feldspar phenocrysts. But when examined microscopi
cally it is st>en at a glance that there is a considerable difference 
in the amount of quartz in the groundmass, and in some other 
minor particulars. The porphyrite at Piedmont is perhaps as 
acidic as any found, and yet it bas only 68.Gl per cent of silicic 

G-14 



202 CRYS'.l.'ALLINE ROCKS, 

acid . The groundmass in this rock seems to be fully one-half 
quartz. Could some of the others have been examined chemi
cally, there is no doubt but that their silica contents would have 
fallen below this, and this possibly would have given rise to 
subdivisions of the group. But as not a single instance has 
been observed of pbenocrysts of any of the ferro-magnesian 
minerals, the common subdivisions of this group cannot now 
be made. 

Pot·phyries.- By this term is m1:ant the assemblage of all 
the different kinds of acid porphyries not included with the 
porpbyrites. They all present in color some shade of red, ex
cepting here and there one which is nearly black. There is a 
great diversity of texture and of the character of the pheno
crysts. It does not seem advisable to again divide the porphy
ries into the quartz-porphyrieo and the quartz-free porphyries, 
for the quartz phenocrysts come and go with such apparent 
ease that it would only lead to confusion in attempting to study 
the rocks in the field. Very often, too, the two minerals, quartz 
and orthoclase, are found intimately associated as phenocrysts, 
so that for a majority of the porphyries the separation would 
be entirely unnatural and artificial. There are places, it is true, 
where the feldspar crystals are the only phenocrysts, and such 
rocks might well be called orthoclase-porpbyry. It is much 
more in accord with the field conditions, however, to make 
four divisions based entirely upon texture, and then subdivide 
with reference to a mineralogical composition. In this way 
the orthophyres, usually given by themselves, will be a division 
of the microgranites. 

As regarding the texture, then, the porphyries readily fall 
into four classes, which may be named, respectively, micro
granite, granopbyre, felsophyre and vitrophyre. All of 
these may hiwe phenocrysts of quartz, orthoclase or micro
cline, or, as is often the case, none of them may show porphy
ritic crystals. 

JJ{icrogranite.-As used here, this term includes all the 
porphyries which have a ground mass sufficiently coarsely crys
talline to admit of the accurate and easy recognition of the 
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mineral constituents with the microscope, provided they bave -
the arrangement with reference to each other common to such 
constituents in granite. In other words, if the groundmass 
has the granitic texture, and is sufficiently coarsely crystAilline 
10 admit of the easy identification of its constituents with tbe 
microscope, the rock will be called a micro-granite, independ· 
ent of its phenocrysts. Rocks of this description are very 
abundant, and they constitute at least three-fourths of all the 
porphyries. Some of them with almost no phenocrysts grade 
directly into the granites. Others with prominent phenocrysts 
pass into the granite porphyries and through these into the 
granites, as already pointed out. All of the coarser porphyries 
belong here-those which have been worked for paving blocks 
in so many places, and many more which might equally well 
be utilized in the same way. Occasionally there occurs a con
siderable area of microgranite which has no phenocrssts, or if 

any, those of feldspar only. Such rocks may be called ortho
phyres in allusion to the prominence of the feldspar constitu
ent. They are found on the summit of Knob Lick and among 
the finer grained varieties over an area to the south of that 
point. There are also a number of quarries along the rail-
10ad between Koob Lick and Mine la Motte which are opened 
in the same kind of rock. Farther south on both sides of the 
Little St. Francois are other locations. The same irregularity 
marks the position of the orthopbyres in many other places, 
for they are liable to be found anywhere throughout the whole 
crystalline area. Yet when observed, they rarely are traceable 
any considerable distance; one side of a bill or a small expos
ure will be a true orthophyre, and, pet>haps, ?ot more than ten 
rods away the rock assumes the characteristic features of a 
quartz porphyry. 

Granophyre.- This term is used to embrace all the rock!l 
which have the granophyric or micropegmatitic texture, whether 
or not prominent pbenocrysts of any kind are present. 'l'be 
iarger part of the granopbyres have already been described 
under the granites, as their general microscopic propnties asso
ciate them with that group rather tban with the porphyries. 
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It was stated that many of them had prominent phenocrysts 
and consequently were closely related to the division of por
phyries. The granophyres are especially abundant along the 
borders between the granites and porphyries, and sometimes 
occupy large areas; but in general they are confined to smaller 
areas and comparatively narrow belts between the two kinds 
of rocks mentioned. 

Felsophyre.-This term is applied to that particular di vision 
of the porphyries that has a groandmass which, while being 
holocrystalline, a,s is shown by its action on polarized light, is 
so crypto-crystalline in its general character that it is difficult 
or nearly impossible to determine definitely anything with 
reference to the nature of the crystalline constituents. The 
felsophyres have about the same reiation to the microgranites 
that the latter have to the granites proper. They pass into 
the microgranites so gradually that often it is almost impossible 
to locate the dividing line. Some of the best examples of quartz 
porphyry have the felsophyric groundmass, and many rocks 
have nearly the same groundmass, but without phenocrysts of 
any kind. 

Vitrophyre.-A. rock of this character has a glassy ground
mass, but otherwise is about the same as the felsophyre. The 
ancient porphyries have but few instances of glass in the 
groundmass, for the processes of devitrification haYe almost 
entirely obliterated all traces of glass, which undoubtedly was 
once present. :iVIany of the Missouri porphyries bear within 
themselves very good evidence of their primitive glassy char
acter. Only a few have been found in which there is now any 
glass, and in those cases it is possible that thinner sections and 
higher magnifying power would show that it is usually the 
felsopbyric texture which the rock possesses. One instance of 
the above is a glass-like rock, filled with the flowage lines, 
which is found near and around t.he summit of the porphyry 
hill east of Annapolis. Judged both macroscopically and 
microscopically, it would appear that this rock haR a considera
ble amount of glass. But the main part of the hill is more 
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coarsely crystalline. Another illustration is the red porphyry 
containing the gas cavities, which occurs in tbe extreme north
('astern part of Reynolds county. This rock is remarkably 
compact and flinty in its general appearance, has the glassy 
look and fracture, and when examined in thin sections under 
the microscope is seen to ha\·e a remarkably fine-grained ground 
mass, portions of which affect polarized light, but other portions 
of which seem to be entirely dark between crossed nicols. A 
third example is a portion of the rock covering the hill on 
which the Methodist church in Arcadia stands. In places the 
mass is very glassy, although in great part it is decidedly crys-
1alline. A few other instances are known in which the rocks 
are partly glassy, but the three mentioned are the best ex
a,mples. 

GEOGRAPHIC DISTRtnUTION AND GENERAL CHARACTER OF 

'£HE PORPHYRIES. 

It will be seen that the porphyries are widely scattered 
through the crystalline area, and that they are much more 
abundant than any other rock types. It will further be seen 
that they are relatively more abundant to the west than to the 
east. While the granites occupy the outlying portions in the 
east, from the north all the way round to the south, the por
phyries occupy a similar position on the west. There are cer
tain geogra,phic peculiarities in the different porphyries which 
would almost make it possible for the practiced eye t.o dis
tinguish between samples from different places, and to tell 
approximately the localities of such samples. These differ
ences are principally confined to variations in color, and yet 
they are of such a nature that it is almost impossible to define 
them accurately. The different shades of terra cotta, red, 
brown and other colors exhibited by rocks, can hardly be ex· 
pressed. The texture, also, has certain variations which are 
noticeable,. but which are not nieasured in degrees of coarse
ness or fineness; neither do they come under the di:tferent 
class names adopted for designating the different kinds of tex
ture. But the difference is comparable to the differences 
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between granites from separate localities, all of which have 
the granitic texture well developed, but none of which are ex
actly alike. 

In the central area the porphyries are characterized by a 
terra cotta, reddish-brown or dark brown color, with some 
shade of the terra cotta strongly predominating. They ma.y or 
may not have phenocrysts, may be banded or plain, fine-grained 
or relatively coarse. Shepherd mountain is almost entirely 
composed of the bnnded variety, the alterations in color being 
due to the unequal distril:>ution of the light-colored feldspathic 
material. As already pointed out, this banded appearance is 
probably due to the tlowage of the lava. It is to be noted that 
not only Shepherd mountain, just mentioned, but generally 
the banded layers are parallel to the great lateral seams 
which dip with the hillsides. These bands are so noticeable at 
Shepherd that the fragments and boulders by the roadside and 
along the streets of Ironton show them very plainly. 

The large porphyry area in the Taum Sauk region shows a 
very similar rock. The bands are here noticeable in many 
places, and the rock often contains the blisters, or lithophysre, 
in greater abundance than is found in any other part of the 
district. Everywhere the fiowage lines and the fragment~J in
clusions are found. Cedar hill is another example. From 
bottom to top the unusually fine-grained porphyry is filled with 
the flowage lines, and near the top the brecciated character of 
the rock is especially prominent. Buzzard mountain, to the 
east, is especially noteworthy on account of the great abund
ance of the fragmental inclusions which its porphyry contains. 
They are more abundant in the souther~ than in the northern 
part. All of Pilot Knob, excepting a small portion at the sum
mit, is likewise composed of a fine-grained porphyry with the 
fl.owage structure plainly marked in places. The character of 
the rocks to the east and south of Shepherd mountain and 
Pilot Knob is quite the same in general as in the case of those 
bills. The color remains unchanged in the main, as do the fre
quency of the flowage and banded structures. The quartz and 
feldspar phenocrysts, and the included fragments, are quite as 
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noticeable. These conditions are maintained for miles in every 
direction. The porphyry near Bismarck is scarcely distin
guishable from that around Hogan: over twenty miles away; 
that on the head waters of the east fork of Black river does 
not differ materially from the porphyry adjacent to Frederick
town, thirty miles to the east. This persistency in character is 
remarkable, and argues very strongly for a common origin of 
the porphyries. It is true, there are slight local differences, 
hut none which are not exceedingly local. Farther away, on 
the extreme borders, are found slightly greater differences, but 
even then the character of the rocks is so similar to those in 
the central part that it is very striking. 

The porphyries around the western border, with but one 
exception, have their feldspar pbenocrysts unusually well de
veloped. Many of the crystals are also quite large, and gener
ally contrast in color with 1he background much more strongly 
than do the average feldspar crsstals in the central area. Little 
Pilot Knob ( Tp. 38 N., R. I E., Sec. 31), for example, is com
posed of a rock filled with light-colored feldspar phenocryste, 
many of wbich have assumed a light green color on account 
of the epidote developed secondarily in them. The whole rock 
also has a slight greenish hue caused in the same way, espe· 
cially on the northern part of the hill. Tbe porphyry iu the 
partially distinct area in Shannon county, to the southwest, is 
Yery similar to that in the northeast. Portions of it are of 
the ordinary, red kind and cannot be distingniAhed from the 
porphyry in the central area. But other portions are filled 
with the light gray or light green feldspar phenocrysts which 
are common to the northeast. 

Passing farther to the south, are found two distinct types: 
the green porphyries and the red porphyries, with a few exam· 
ples of a somewhat intermediate group which is qni1e similar 
to those already mentioned at Little Pilot Knob. Aley moun· 
tain is, perhaps, the best example of this. Placed side by side, 
specimens from Little Pilot Knob and from Aley mountain can 
scarcely be <listinguished, although they are so far apart. 
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Some of the red porphyries in the southern part are 
• especially interesting on account of their wonderfully brecciated 

character. This is particularly true of the porphyry composing 
Clark mountain, of portions of Gad hill. and of a number of 
other places to the southwest of the latter place. The porpby
riies are found in t,he first hill, west of Dt>s Arc, on the first 
large hill east of the same town, which extends for miles to 
the south and east, in the big- hill north of Piedmont in which 
1he paving-block quarries were loc:ited, and in a fe1v other 
smaller hills in that ,icinity. Xo other rocks of that character 
have been found in the state. They are characterized macro
scopically by their greenish color, which seems to be cansed 
by the epidote which is so evenly scattered through the ground
mass. Along with the green color comes the light feldspar 
pbenocrysts, which gi,es a slightly mottled appearance. The 
feldspars are all, or nearly all, triclinic, some of which seem to 
be much more hasic than would be expected in so acid a rock. 

In perhaps a dozen different places quarries have been 
opened in the porpbyrites, some of which have been quite 
extensively worked. They seem to be filled with seams about 
the same as in the ordinary porphyries, so that the rock is not 
suitable for dimension stone. 

In the \'icinity of Annapolis the distinguishing features of 
the rocks are the great abundance of the large microcliue pheno. 
crysts and the spherulitic character of the groundmass, as well 
as the occasional presence, of the rare manganese epidote, or 
piedmontite. The feldspar phenocrysts are abundant in nearly 
all the porphyries to the east and to the north of Annapolis, 
and are so different from any others known that they are almost 
distinct. To the southeast and east there is no particular 
characteristic which would especially distin~uish between the 
porphyries here and in the main central area. They produced 
the same ,ariations in texture, color, and the mineralogical 
character of their phenocrytits, common to other localities. 
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ROCKS INTERMEDIATE BETWEEN THE GRANITES 
AND PORPHYRIES. 

As already stated, there is a great class of rocks in Mis
souri which, in their structural relations, occupy intermediate 
positions between the granites and porphyries, and which bave 
been ,ariously designated as grnnite porph_yries, granophyres, 
or coarse-grained microgranites. Sorn etimes these rocks are 
located between the granite and porphyry areas, and seem to 
be a connecting link between them. At other times they are 
in conta.ct only with the granite or with the porphyry, in which 
cases the graduations are traceable in one direction only. 

Early in the course of field work, it was decided to 
advance as . a working hypotbe~is the idea that the granites 
and the porphyries belong practically to the same general 
period of eruption, and that in many cases, froU1 a particular 
magma a granite was produced in one portion itnd a porphyry 
in another. It was not thought that this was true in every 
case of contact between the two rocks, bnt that it probably 
was in a majority of cases. Since it was produced the hypo
thesis bus been strengthened by many observations, and it is 
now offered as the most probable explanation for the intimate 
relations of the two kinds of rocks. It is recognized that sim
ilar relations bet ween the well-crystallized rocks and those of 
porphyritic or glassy texture have been discovered in many 
different places, and described by clifforent writers. In fact, 
tbe literature on this subject is qnite voluminous. The in
stances of such graduation in Missouri are so numerous and 
furnish such beautiful examples that it is thought they will 
prove of interest; and, further, a description of the granites and 
porphyries is incomplete without a. detailed account of the 
graduations. 

Beginning with the southern part of the western margin 
of the largest granite area, there is along this boundary a 
marked juncture of the granite and porphyry nearly all the 
way from 1he St. Francois river below the Silver mines to the 
vicinity of Stono, a distance of nearly twenty miles. Back 
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from the river a short distance on the bluff there is a fine
grained granite, which gra.dually changes into a coarse-grained 
porphyry, the transition sometimes occupying fifteen or twenty 
feet, and again as many inches. In the field it ii:; not al ways 
possible to recognize the limits of either of the two rocks. 
Usually there is a change in color, the reddish porphyry shad
ing into a much lighter granite. The difference in color, in 
fact, is the best single criterion to be governed by. The line 
of union can thus be traced from the bluff by the river, in a 
northerly direction, with comparative ease to the level land to 
th~ northwest. At one point, just below the Wiley house, it 
was thought that the change was made within such narrow 
limits that a large specimen could be obtained, which would 
show the two textures. Accordingly, the drill and blast were 
resorted to, and a ~uite of specimens were gathered, some of 
which were fifteen inches long. But when these sections were 
made, it was found that those thought to be porphyry were 
well-crystallized granite. However, t.he graduation was very 
decided from the red part of the specimen over into the por
phyry which was near by. 

Across the almost level ground to the north west of Silver 
mines for some distance the contact was traced, although the 
soil covering interfered so much that accurate observations 
could be made only occasionally. To the east of the line there 
is a high point near the river (section a) which is very instrnct
i ve. The base of the bill is a well-crystallized granite, and cor
responds to the granite of the surrounding valley in texture, in 
color, in mineralogical composition, in fracture, and in mode of 
weathering. On ascending the hill, but little change is noticed 
until half way to the top, where it is quite evident that tbe 
texture becomes finer, the color a deeper red, and tbe fracture 
more like that of the propbyries. At the snmmit the change 
is complete, and the red rock there is so filled with fracture 
seams that it proved impossible to obtain even a good band 
specimen of tbe regulation size without a portion of its surface 
being weather-stained on account of seams. On the side over-



COMPOSITION OF INTERMEDIATE ROCKS, 211 

looking the river there is a precipitous bluff nearly 100 feet 
high. The face of the bluff is filled with vertical seams exactly 
as ie common with porphyry bluffs. The texture of the por
phyry here is that of an ayerage microgranite, which by no 
means is as coarse as is found in many other microgranites. 

A partial chemical analysis was made by the St. Louis 
Sampling and Testing Works of two specimens, one obtained 
on the southeast hill,side, which is a typical granite (No. 15006), 
and the other at the summit (No. 15007). 

cab. Xo. ,;to, . 

10006 7~. 98 

J;j()()'; ";4 .12 

cao. 

l.Ol 

1.41 

xa2 0 . K , O. 

3.32 

3 .80 

The result shows that the two are very closely related 
chemically. In this case the change is very gradual-so much 
so that no decision can be made to within fifty feet as to the 
location of the dividing line. To the northwest the porphyry 
extends down the hillside further than either on the south or 
southeast. The next point of especial interest is where the 
division line crosses Rock creek (section 9). Years ago a 
prospector sank a shaft twenty feet deep in the porphyry, 
about fifty feet from the boundary. It is locally known as the 
Klein shaft. The material in the dump gave evidence of con
siderable variation in the crystallization within, so the water 
was baled out and the walls of the shaft examined to nearly 
the full depth. Three or four feet below the surface, on the 
north and east walls, the rock appeared to be more coarsely 
crystalline than the rest. The microscope shows that it is a 
moderately fine micropegmatite. The other walls retain a crys
tallization similar to that of the surface for a depth of twelve 
.to fourteen feet, when they alao change into a micropegmatite. 
The most coarsely crystalline parts are at and near the bottom, 
and are on the north and east sides: i. e., the sides toward the 
granite area. In crystallization, the rock va.ries from the micro-
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pegmatite to the granite, in which the crystals are usually long 
and slender. This, in reality, is quite like the other, only much 
more coarsely crystallized. A silica determination was made 
by l\fcClurg and Bradford of two specimens, one (No. 15108) 
from three feet below the snrfacp,, which gave 70.15 per cent of 
Si 02, and the other (No. 15119) from ne:tr the bottom of the 
shaft, which gave 69.51 per cent of Si 02. The shaft permits an 
examination of the difference in crystallization through a ver
tical variation, and consequently is of great importance. Only 
one other instance has been found, excepting in the different 
qnarries in the porphyry, and they are not located near tbe 
border line. This is a shallow prospecting shaft not more 
than six feet deep, located almost ou the county line in the 
same township (section 6), on the first, hillside south of Stout 
creek. It also shows that crysta,l\iz ition increases wit.h the 
depth. North west of the Klein sha,ft the contact line is readily 
traced over the hills for a mile or more. O ccasionally the base 
rocks are exposed so that any change is quickly noticed. It 
is surprising to find tte apparent contacL so sharp in places, 
but in reality, as has been repeatedly shown by the micro
sccpe, the change in crystalJization is not so abrupt as the 
ch11,0ge in color. On reaching the banks of Stout creek, an
other excellent opponunity is afforded for observing the con
tact. On the south bank tbe bluff comes almost down to the 
water's edge, while a broad bottom land lies to the north. It is in 
the former place that the contact is found. Of four specimens 
gathered from near the line, one (No. 15038) is from the typical 
granite; another (X o. 1503!}) is still from the granite side, but 
before the color has changed much; a tbtrd (No. 15040) is from 
th~ porphyry side, but near the line; and the last (~o. 150U) 
from the typical porphyry of the bluff up-stream and about 
forty feet away-the whole range covering about fifty feet, 
measured nearly at right angles to the contact line. The fol
lowing analyses made by M:el,ille show the variation in chem
ical composition: 
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The greatest difference shown by these analyses is in the 
acidity of the first two, each of which is granite. It is quite 
possible that the acidity of the firdt had been partially altered, 
as the specimen was slightly decomposed, it being impossible 
to obtain perfectly fresh material without blasting. This dif
ference is principally balanced by the excessive amount of 
Ah 0 3 in No. 15018. Tbe otherwii,e almost identical composi
tion of the four rocks can leave little doubt regarding their 
consanguinity. 

Equally interesting results were obtained by an examina
tion farther up the stream. A.bout one-fourth of a mile above 
the place just mentioned, the bluff on the south rises into quite 
a prominent peak, nearly 300 feet above the' water level. Cor
responding with this rise in the surface there is a decrease in 
the degree of crystallization in the rocks along the creek. 
Specimens were obtained at different places which show that 
the rock is a granite. It is as coa.rsely crystalline as the ordi
nary granite, as the thin sections well show. The rock at the 
summit of the high hill is a typical porphyry, and finer grained 
than either of those of which analyses have been given. Here, 
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in a vertical distance of 300 feet, the rock changes in crystalli· 
zation from a fine-grained porpl..tyry to a well-crystallized gran
ite. It should be noted, however, that throughout all of this 
upper region the color and general appearance of the porphyry 
and its well-crystallized facies is similar, so that without close 
inspection the two kinds of rock wonld be called the same. 
The conditions on the bottom and to the north cannot be traced 
on account of the soil covering. Some distance above the 
high hill on the south a similar ele\'ation appears on the north. 
The lighter colored granite touches the eastern base of this 
bill. The snmmit is a good porphyry. Toward the creek the 
decline is gradual rather than precipitous, and soil covers the 
greater part of the surface. Nevertheless the rocks are ex· 
posed here and there, and they show a gradual increase in 
crystallization towards the creek. At the water's edge the 
granite is well crystallized, although it possesses the color so 
characteristic of the porphyries. 

The surface covering of soil and the overlying sandstone 
is so great that nothing of especial interest is noticeable be
tween the points mentioned and Brewer creek. On the hill
side (Tp. 3! N,, R IV B, Sec. 24) to the west of the Smith 
house, seYeral fine examples of the contact are visible. L\rger 
or smaller bluffs of the bared rock permit the tracing of the 
one kind directly over into the other. The variation in color 
is not so great as at Stout creek, and the change is appar
ently quite abrupt. Following the contact line farther, a 
number of good exposures occnr on the north side of Brewer 
creek. To the north the line soon Rtrikes another hill. Imme
diately west of the Sinz house, on the line between sections 
10 and 11, an unusually good outcropping exists. A large 
ledge is exposed to view, which contains both granite and 
porphyry. Ao in many other instances, the large vertical 
seams pass directly from one rock to the other, just as though 
the two . were one. There is no indication whatever of any 
line or di.vision between them, but they appear to be one and 
the same rock mass. Of the different samples examined, one 
( No.15366) was from the granite, one (No. 15368) from the 
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porphyry about 30 feet away, and a third ( No. 15367) midway 
between the two. The porphyry one is an exceedingly coarse
grained microgranite. A partial chemical examination by the 
S t. Louis Sampling and Testing Works gave the following 
results: 

X umber. 15368 1:,3(;, l 
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Here, again, the intermediate grade has a little the highest 
per cen t of silicic acid, although the diff~rence is so slight 
that it is entirely insignificant. The amount of aluminium 
oxide is even more constant, the figures for the two extremes 
differing only by one-hundredth of one per cent. The chem
ical evidence, therefore, strongly indicates a unity of origin of 
the granites and porphyries at this place. 

From Brewer creek north no sharp lines are found. The 
granite crosses over the low land to the north, and strikes the 
hills which are almost continuous with those extending west
ward to Iron mountain. Every onf of these, within the granite 
area., either is porphyry at the top and granite nea.r the base, 
or is entirely porphyry that is closely allied to the granites in 
all its properties. A little to the east of Black mountain is a 
good instance of graduation. The granite is a deeper red than 
farther to the south, so that the change to be noticed in ap · 
proaching Black mountain from the south or west is the appear
ance of quartz pbenocrJsts. This may attract attention even 
before the base of the hill is reached. Farther up the pheno
crysts become more numerous, but the grourH]mass changes 
very slowly; and even at the summit, where the rock is por
phyry, it would answer very well for a fine-grained granite if 
only the porphyritic quartz grains were absent. Still farther 
to the nortq.ward, even to Stono, it is immaterial whether the 
rock is called a granite or a porphyry. It varies slightly from 
pla.ce to place, but nowhere becomes a typical granite nor a 
typical porphyry. It is represented as a granite on the map, 
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becanse, first, its texture would place it there as nearly as with 
the porphyries; and, second, because its fracture, its weather
ing products, especially the boulders, and its general charac
ters, show that it is more closely allied to the granites than to 
the porphyries. These features prevail to the northeast of 
Stono for some distance, to the point where all of the crystal
lines become covered with the limestone which extends beyond 
the Doe Run lead mines. Borings and exposures made at this 
place show that the whole of this limestone is nnderlaid by 
granite, which, in all probability, joins the hills to the east of 
Stono. 

The eastern limit of the granite area is not so well suited 
for studying contacts, except in isolated cases, for the bounda
ries are much oftener concealed beneath the sedimentary rocks. 
Numerous isolated examples occur of graduation from one rock 
into the other. Some of these have already been mentioned. 
No better example could be wished for than that furnished in 
different places around Knob Lick. To the north of the blue 
granite area the reddish or grayish granite gradually passes 
over into the porphyry which occnpies the summit of the hill. 
It was not determined whether a similar gradation could be 
traced along the borders of the porphyry nearer the river to 
the north, or whether they have been erupted separately. To 
the south of Knob Lick probably a dozen or more places exist 
where the most gradual change occurs from the granites into 
the porphyries. 

Near Fredericktown are a few examples which should be 
mentioned. On the eastern side of the first porphyry hill west 
of the town along the Ironton road there is a granite area cov
ering a strip about forty rods wide, which extends south for 
nearly a mile. This is a granophyre, which is covered along 
the eastern side by limestone. Almost to a certainty can it be 
said that it is the same granite area of which small port.ions are 
exposed in different places in Fredericktown valley. But on 
the west it graduates direcUy into the porphyry. Now here is 
a sharp line shown as is often the case farther to the west. 
The graduation is even less marked towa.cd the south. On the 
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western side of the hill coarse microgranite is found, but the 
granopbyric character does not seem to have been developed. 

Across the Little St. Francois a few granite areas occur, 
one of which forms an excellent example. On the northwest
ern JJart of Matthews mountain is an exceptionally fine illustra
tion. The grnnite ( Tp. 33 N., R. VI E., Sec. 34) covers a space 
of a little more than ten acres. It reaches up into the porphyry 
hill, and all along the line gradually passes into porphyry in 
such a way that there is no indication whatever of its belong
ing to a separate eruption. 

Another good illustration of the same phenomenon is fur
nished by the little granite area near Cornwall. At the east end 
of the hill the rock is the coarsest grained granite known in the 
State. From this it graduates into a finer and finer grained 
rock until it passes directly over into the porphyry. The change 
is so regular that for each distance of a hundred yards or less 
through the granite itself, a decided difference is noted. 

Tin mountain is entirely made up of porphyry, and is an 
unusually steep bill. But on the east side from near the base, 
a, ridge passes toward the east to a point almost opposite the 
Little Vine church. Along this comparatively level ground, 
near the east end of the rirlge, and about one-third of a mile to 
the northwest from the church, is a small granite area which 
is entirely surrounded by porphyry. This was not examined 
minutely on all sides, but on the south it showed very plainly 
that it passed by degrees into the porphyry, and that the change 
was quite gradual, extending over two hundred yards or more. 

At the place called the "Shut-in," east of Ironton, a small 
area of coarse granophyre occurs on the western side of the hill 
ou the north side of the creek. The Ironton and Fredericktown 
road passes directly over it, but tLe strip here is so narrow that 
it may be easily overlooked. To the north it widens a little, bnt 
nowhere becomes very large. A little farther along, on the 
next hill to. the north west, near the north line of section 3, is 
a similar occurrence. The rock at both of these places appears 
to be a granite when examined macroscopically, but in reality 

G-15 
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both are coarse-grained granophyres. Each of these areas 
graduates directly into the porphyry. The rock at Graniteville 
is bordered by limestone on every side excepting the northe:tst. 
Here it joins tbe porphyry in the adjacent hill. The line of con
tact is so short that there is uncertainty regarding the exact 
relations between the two rocks, but it is most likely that they 
merge into each other. The contact is exposed only in two or 
three places. 

On the south side of the little granite area belonging to 
the Pilot Knob company the gradation is less abrupt. To the 
south and south ,vest the granite borders the porphyry, but the 
change from one to the other takes place comparatively 
slowly, and occupies a ~pace of 100 yards or more. 

A few exceptions to the rule have already been pointed 
out, notably the granite porphyry at the Gabriel and Buford 
quarry, and certain granites in the Black river area. Reasons 
also have been given for believing that they were formed by 
separate eruptions. It is not to be understood that all the 
granites in tbe big area were brought to the surface at once; 
but rather that the granites and the porphyries were formed 
simultaneously and came from the same general magma, and 
consequently are of the same geological age. It is therefore 
useless to attempt to decide which is tbe older, the granite or 
the porphyry. This view is placed iu contrast with the one 
that the two types of rocks are of two different periods, and 
possibly of different origins. From statements already made, 
it will be seen that there are good reasons for believing that 
many of the prominent porphyry hills are the result of differ
ent individual outbursts. In a similar way, different granite 
areas may also have resulted f.rnm a number of different erup
tions. 

Regarding the probable cause of tbe difference in texture 
of the granites and porphyries, it is sufficient to say that the 
greatest factors in producing a granitic crystallization are great 
pressure, and slowness of radiation of beat during the period 
of solidification, of which the latter doubtless has the strong
est influence. It should be noted that, with the exception of 
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the Black river rocks, which are likely independent eruptions, 
and two hills in the east, all the granites known are on rela
tively low ground. When the border line passes up a hillside, 
it rarely, if ever, extends to the summit of the hill. This is a 
,·ery significant fact. If it is the result of grtat erosion, it 
i;bows that at this depth tbe crystallization is comparatively 
perfect. If the present porpbhry hills could be leveled down 
to the altitude of the granites, the areas of the latter would 
doubtless be considerably widened. The evidence at the Klein 
s haft is directly in liu. Tbe diamond drill borings at Pilot 
Knob and Iron mountain do not especially strengthen this 
idea, but they by no means militate against it; for in many in
stances, if not in all, the porpb,p·y at the bottom of the drill
hole is coarser than that at the surface. The extra erosion, 
therefore, would help to widen the granite fields, because, 
with the increased depth, the coarser the crystallization. Yet 
it is hardly probable that all the difference in crytallization 
expressed on the present surface is due to this cause alone. 
The topography of the country is such that it may be easily 
assumed that at 1he time of eruption only portions of the lava 
reached the surface. The crust or floor through which it was 
forced is now nowhere to be seen, yet it is not improbable that 
the granite Javas in general did not pass through this floor. 
Should this be correct, the porphyry hills are formed of the 
lava which reached tbe surface and formed va1iously-sbaped 
YOlcanic mountain1:1, or bills and monticules, the lava in which 
""ould connect di1ectly with the deeper seated material, which 
of course would cool more slowly and under greater pressure. 
Subsequent erosion pre.ions to Cambrian time could baYe 
H moved portions of tbe crust, or possibly all of it, exposing 
the hidden rocks, which were sufficiently well crystallized to 
admit of their being called granites. With such varying con
ditions as these, the varying degrees of crystallization which 
are now abs,ent could have been readily brought about. 
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!al' blocks; cast bank oi Black rive r , at fall s. 
Pr.ATE YTT. Porphyry blnlf, showing vertical seams amt columns , but absence of 

horizontal seams; French mllls, on )farblecreek (Tp. 32 ~ . , R. YE., l'\ec. 11 ) . 
PL.\TE YHL 'l.'esselated surface of granite , GranltevlllP. 
PLAT& TX. Disintegration of granite, in 8itu. 
Pr.ATE X. .' • F:lephant rocks;'' boulclers of cllstnte1?rat1on ; Granltevllle. 
Pf.AT!<: XI. Juncture of stratified rocks anll porpl1yry, l,ittle St . .lfrancols river. 

~'reclerlcktown; line of separation coincides with the slope of the porphyry 
surface on the rig ht. 
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PLATE XH. Dlabase-porphyrlte, showing feluspar pllenocrysts, some or wlltch 
are a inches Jong: from a 7 foot <like on south bank ot Little St. Francois 
river ( 'rp. ~3 X., Jt. \'J E., Sec. HJ. 

l'L.vr>: .\Ill. Qnartz-cllabase-porphyrlte; smaller phenocrysts are quartz; three 
larg-est feldspar (from Xo. 15001, 'l' p. 33 .S., H . , · E , sec. 10). 

Pr. .,TE x1,·. t'w, uE 1. Thin slice of olivine diabase. showing auglte,ollvlne ana 
trlcllnlc fe lclspar, X GO (from J:;;;66; Tp. ;i:l X . , B. YT E., sec. i ). FHH 1m 2. 
Plagloclase in an olivine diabase, polysynthetlc twin (Xo. 15~30, one mile 
west of JJoganJ. 

l'LA1' t; .\\'. F101 · HF. 1. Glassy dlahase-porphyrlte, showing the Jlght plagloclase 
crystals In a dark, glassy back-ground, X 30, (~O. 15057); from big cllkc on left 
bank of river at t11e :,;nver mines . F'101·nF. 2. Melaphyre, showln;.( relation 
or relcl s par crys.tals to the glass of the ground mass, X :io, (Xo. 1.;0Jt) Tin moun· 
taln. 

PLATE xn. _fwr ·nE 1. Olivine lliabase. X 10; augite In light pink, olivine In pale 
green, Iron oxide In black, felcls1)ar In white (No. 1J2r,2J . F1<:u1n: 2. ,\uglte 
changing to hornblende, X 30, (No. 15052, Tp. :ix X., H. , . E., sec. I). 

P1,AT1-: .\\' TT. FIGURE t. :llelaphyre, showing augite <'rystal wltll a central core 
of i,:Iass tllllng the space of a negative crystal; section cut approximately 
parallel to ttte basal plane, so that tile cleavage lines are plainly shown, X :lO, 
(XO. !Mll2) Tin mountain. .FH<CRE 2. .\ug-lte twin crystal with a sollll bor
d er of <lark hornl>lencle around both members, X 20. 

P1,.\T•: x,·rn. F1e.1·Rt; 1. Orthoelase plH•noc·ryst with granophyrlc bor<ler. Fm· 
nn: 2. nlabase-porphyrlle , phcnocryst of quartz badly corroclecl and with 
a rect1011ary rim rormecl aro\rnc'I It, X :lO. 

l'LATt: Xl.\ . FHrnRY. 1. Feldspar enlargements, central orthoclase crystal sur· 
rounded l>y a broad band of solid clear feldspar many times as large; parent 
crystal llarker than the new growth, having been rendered partially opaque 
by d ecompos ition; two parts are oriented exactly alllfe, X 4~, (!-(ranlte ~ o . 
364, 'l'J). :-1.~ x., R. \'. ~:., sec. JO) . t'HH'HE 2. Ort11oclase crystal sllowlng sec 
ondary enlarg-ement; parent phenocryst with Its crystallographic faces well 
clevelopecl ancl Its cteavag-e lines platnly shown, some or which pass through 
Into tile new portion, X 16, (from granite Xo. :ir.~. Tp. :l:l N . , R . \' Ii., sec. 10). 

Pr.AT~: XX. Frnu1u: 1. orthoclase <'rystal with a secon<.lary zone partlallyencloslng 
tt, rhe material of wbicll Is oriented with the parent crystal, which has been 
greatly corrollcd before the sPc-ondary growth took place (from No. 302, blue 
l'(rantteat :,;yenlte) . b' 1ot·1n: 2. Twinned ortlloc-lase crystal with granopbyrlc 
l>or<lerof sPcon<larygrowth, In wlllc11 the twinning ts contlnuecl (from gran· 
lte :-o. 151Hl, Tp. 3;1N, R . I\' F.., sec- . II) . 

PLATt; XXT. F1e.nu; I Corrocle<I ortttoclose crystal with a rod-like crystal 
within, the outer entl of which has a granophyrlc secondary enlargement; 
larger crystal also wrtb a sllgln <'nlargement around tbe lower part, X 30, 
(from granite No. 151SO, Tp. ;1:i X., n· re., sec. 11 ) . l<'tGl' H& 2. Typical 
mlcropegmatltP ( from granltf' at Shut-in east of lronton) . 

PLAT•: X XII. FHa 1m 1. Quartz porphyry, In wllich tile quartz of the grouncl· 
mas~ for a con st de ra l>le d tsta n ce Is orlen tecl with the cen tra 1 pheoocrys t,an tl 
wltl1 feldspar grains lndPntlng the same, X 30, (from g-ranlte No. IJ(W, Tp. 
33 N., H. I\' E. se<'. 1). 1''lGUHE 2. Quartz-porphyry, In which the quartz 
of tlw groundmass for some distance around Is orlentecl w1t11 the central 
crysta l , shown tn rhomboltlal section, .'i. fiO, (from granite No. IJ230, TJ). 3:J N., 
B I\' E .. see. 32). 

PLATE XXUl. nt1i:nE 1. Quartz crystal corroclecl Into a s11ape similar to an 
anehor; quartz grains ancl quartz In the groundmass near hy orlentect with 
the centrnl corrode<l crystal, X 60,(from granite No. 15230,Tp. 33 ~ .• R. l\' E., 
sec. a1J . Fwrno: 2. Quartz phenocryst with hornblende g-ranules collectetl 
around It, X :io, (from granite No. 154!)6, west quarry at :,;kralnlm). 

PL.\T~: X xn·. l'ollshed spe<"lmen of granite-porphyry, showloi,- numerous felcl · 
spar pheno<'rysts (from No. 15572, Gal>rlel & Uuforcl quarrIE,s, southwest of 
l'ornwall). 
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1'1-.1-rE XXV. l:'IGUHE 1. Orthoclase phenocrysts, corroclecl In a gronntlmass of 
very ttne-grain eel porphyry, X 30, (from porphyry .Ko. 15396, Tp. 33 S .• R. lll 
E ., >'ec. G). J,'1Gt 'RE 2. Quartz-orthoclase porplly1·y, showing pllenocrysts of 
quartz and ortboclase, all of which are rounclecl by magmatic corrosion, .X 10, 
(from porphyry Xo. 15()';1, 1.'p. 33 ~., R. I\' 1,;., Sec. 14). 

l'LAl'E xx \"I. FH: uuE 1. c;raln of Iron oxtde In porphyry, with a belt of ttnc 
grains of the same mineral enclostng It, bnt leaving a narrow zone of color
less grounclmass between the two, X 30, (from No. 15682, Tp. 31 X., R. \' R., 
Sec. 32). F1t:u1<K 2 . Sphernlltlc texture, lo which Iron oxtde grains are 
arrangecl racllally arountl the center of the spherules, X 30, (from So. lal,28, 
near Annapolis). 

Pr.,,-rE XX ,·n. FwrnB 1. l'oeclllttc structure In fine- gratn<'d porphyry, X i.iO, 
(from Xo. 15268, Tp. 34 N., R. 1111~., Sec. 26). F1tn; 1rn 2 . llorclor line between 
an Included fragment of quart7.·0rthoclese porpliyry on the right and the 
tine-grained grounclmass on the left; Inclusion not water-worn (from same 
thin section as Is shown In plate XXX, flgure 2). 

l'1.AT1~ XXYlll. 1''1<,nrn 1. llrecclated porphyry, showln/1: flowage lines well-de
vclopccl (fl'om sontb stcle of Cedar hill). J<'IGURE 2. J'orphyrr. sllowlng 
banded structure due to ttowage of magma (from porphyry hill in cast eclge 
of .\nnapolls, near the :\lay quarry). 

1'1.,1-r,,. XXL'\. l'orphyry, showing Jlowage Jines and lnclutlecl fragments (from 
Xo. 15552, Tp. 32 s., H. n E .• sec. 19). 

l'LA'IB XXX. ~' lGURE 1. Thin section of porphyry, sllowlog tlowage lines, plleno
crysts ancl lnclu<le<l frai-,'1.llents, arouocl which the tlowage lines pass, X 8, 
(from No. 15552, 'l'p. 32, lt. YT E., Sec. 19). F1G1au<: 2. '.l'lllu secl\on, showing 
lnrludecl fragment ancl many phenocrysts: particular attention ts d1rectecl 
to the <Jnartz grains around border of large Included fragment, for they are 
partly embedded Ill lt ancl partly In the groun<lmass , X 8, (from .No. 15215, l'p. 
3~ x., tt. n· B., Sec. :s:J). 
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HYPSOMETRY OF MISSOURI. 

An accurate knowledge of the elevations in the different 
parts of a region is of widespread scientific and practical in
terest. In the beginning of the inquiry regarding the bypso· 
metry of Missouri, it was stated that "it was a subject wbicb 
bas never received exact investigation. The · elevations of 
different points in the State were only approximately deter
mined, and the distribution of the zones of equal altitudes 
was in no way defined. In connection with the detailed map· 
ping it becomes necessary to know, with reasonable exactness, 
the relative elevations of various points in the State which 
at·e included within the areas mapped. The datum to wbich 
all such elevations are referred is the mean sea level. The 
primary base lines are the lines of precise leveling of the Mis
sissippi and Missouri River Oommissions along the respective 
streams, and the trans-continental line of the United States 
Coast and Geodetic Survey which traverses the State. The 
secondary base lines are the lines of leveling for the various 
rail ways, where constructed or surveyed throughout the State, 
as embodied in their profiles or level-books. As the methods 
by which railroad leveling is done arP- far less exact than the 
precise leveling of the government surveys, errors in the de· 
termination of altitudes frequently occur, and in order that 
their results may be used, the errors must be detected and 
eliminated." For these purposes, profiles or lists of elevations 
along all the various railroads have been obtained. These 
have been compared at their intersections, and any discrep· 
ancies which were detected were inquired into and corrected. 
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'rhis having been done, and all the various lines adjusted, a. 
network of lines of level throughout the State is obtained 
upon which to base all mapping with reasonable confidence. 

The hypsometric features of the State have recei \7ed more 
or less attention for several years past. During this period 
many valuable data have· been brought together, and the work 
is now sufficiently complete to present the matter in tabular 
form, accompanied by a sketch m::i.p of the State on which are 
given the several lines of exact leveling. The adjustment of 
the various railroad levels of the different systems, and their 
reduction with reference to mean sea level throt1gh the lines 
of precise leveling, bas resulted in many changes in the records 
as originally noted in profiles. 

.-· 

I 

SKETCH MAP 
SHOWtNGLOCA1'!0NOf'1 •NtS or 

PRECISE LtVEL\NG. ANO OF° 
• RAILWAY LINES \\'HOSE. L~VEL..3 
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CONTROL 

.• 
~,.,.•"J"''') l'IOL,l.A 

l.t'e,v,01'( 

I \1co!"'o . ,. .. ,. 

L;~;-~·.;;;,·. ie:~~~~;; ";(;s:;:,;,-~·l:;,.·· C(>~::-;~:o-:-, · - ··-2 j 
t~ 1' P••c.: uL ... ••lf Of 11\"" Mh,.$0'1~;, Al..,t,1' (:~,... .... i,~\o,\ I 

- ~••<is• lh•ui Qf ti\• u.~Coo..1rt Q."'c:l G.e.od.e>hc. !lu,..,•y ~ 
0 Po-..-.o ...,...,,c. l'l:o.i~10-. o1 L,<1;ve,l,e, ..... c. t••<l (O Pit.ti•• Lt.\lt.U, \ 

The State of Missouri has been crossed by tbree lines of' 
precise· levels, each run by a different organization, but all 
under the auspices of the United States government. The Mis
sissippi River Commission has carried a line from tide water on 
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the Gulf of Mexico, up the Mississippi river along the eastern 
border of the state. The Missouri River Commission bas ex
tended the line from one of the Mississippi River Commission 
bencbeE1, near the mouth of the Missouri river, up the latter 
stream across the state to Kansas City, and northward along 
the western bound·ary. Tbe United States Coast and Geodetic 
Survey has ran a line entirely across the state from St. Louis 
to Kansas Oity-this being part of a transcontinental line start
ing from mean tide-water of the Atlantic ocean, at Sandy Hook, 
New Jersey. From Kansas City a line bas been carried south
ward along the western 2ide of the state, and continued to Ft. 
Smith, Arkansas. The le,els run by the two river corumis
sions followed tee river&, and their bench-marks are generally 
located on or near the flood-plains of these streams, though in 
the most important towns and cities located on the ri,,er bluffs 
permanent bench-marks were established on the uplands. The 
ele,;·ations of various railroad tracks on bridges crossing these 
I'iver&, and of railway stations located near tbe lines of levels, 
were also determined. These are the only points established 
by the Federal organizations that are incorporated in the ac
companying tablea. They are not numerous, but each one is 
valuable as a check for a great many stations on a line of rail
road, one of which is thus tied to a system of precise levels. 
In the following tables each station thus determined is noted. 

The line of precise levels run by the United States Coast 
and Geodetic Survey from St. Louis to Kansas City followed 
the main line of the Missouri Pacific rail way. From St. Louis 
to Jefferson City the bench-marks were located on bridges 
and other points on or near the track, but in no case, so far 
as is known, was the track at any station ' tied to the line of 
levels; but from the latter place west~ard this was done at 
most of the stations. Over the we~tern part of the railroad, 
therefore, the elevations of all stations, unless otherwise 
noted in the table, are determined with a considerable degree 
of accuracy. Tbe figures that are given, however. are the 
result of field computations only, and are subject to slight 
modification when finally reviseJ. 
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From Kansas City south ward, alor.g the western boundary 
of the State, the line run by the Coast SLuvey follows the 
Kansas City, Fort ~cott and .Memphis railway from Kansas 
City to Harrisonville, in Cass county, on the Lexington and 
Southern division of the Missouri P,l>cific rail way. Fr{lm there 
to Carthage, Mo., the latter road was followed. From Oar· 
thage t.he St. Louis and Sttn Francisco railroad was gone over 
through the main line to Monett, and thence southward over 
the Arkansas division of the same road to Ft. Smith, in Ar
kansas. This line was run during the season of 1894. 

The elevations furnished to the Missouri Geological Sur· 
vey by the Coast Survey and the Mississippi River Cowrois
sion were referred to the St. Louis city directrix as a datum. 
In all cases 4 l3 fer-t have been added to reduce them to the 
tide-water base. Thfl elevations furoiRhed by the Missouri 
River Commission are referred to mean tide of the Gulf of 
Mexico at Biloxi, Miss. According to the levels of the Mis
sissippi River Comrr.ission, the St. Louis city directrix is 412.7 i 
feet above mean tide. In each case 0.29 feet have been added 
to the elevations furnished by this organization, to refer them 
to the same datum as those given hy the Coast Survey and 
Mississippi River Commission. 

The elevation of the St.. Louis city directrix, as deter
mined by the levels of the Coast Survey, above mean tide of 
the Atlantic ocean, at Sa,ndy Hook, New Jersey, is a little 
more than 413 feet; that of the Missisi!ippi Rh7 er Commission 
above mean tide on the Gulf of .M:exico is 412.7l feet; so that 
413 bas been adopted merely to h1:1,ve a whole number, and also 
io strike a mean between these two determinations. The ele
vations, therefore, given in the following tables are to be con
sidered in reality as referred to the St. Louis city directrix 
rather than to the tide-water; but that point is c::msidered to 
be 413 feet above tide. 

The. elevations of points furnished by the Mississippi 
River Commission are not to be considered of the same value 
as those of their permanent bench-marks - the points here 
used being points on the railroad tri1ck at points which were 
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not determined as accurately as the permanent benches. In a 
lettt>r concerning this matter, the secretary of the commission 
says that they are probably within one-half foot of the correct 
elevation. There is no direct statement from the Missouri 
River Commission to the effect that the same is true of the 
points furnished by that organizition; but since, as in the 
other case, these points are not permanent bench·marks, they 
may be considered in the same light. 

The location of the lines of precise leveling is such that 
almost every railway within the State is tied directly to one of 
these at one or more points, and those that are not directly 
tied to the precise _level Jines are connected with them indi
rectly over a Rhort distance of some other road. The deter
mination by the precise level parties of the elevation of well
known points in the principal cities of the State, and the fact 
that the railroads center there, has been a favorable circum
stance in furnishing two or three points for adjustment to 
these lines. 

In tabulating the various elevations, two series have been 
made - one according to the railroad system, and the other 
alphabetically by towns. Tbe arrangement of the stations 
under the roads on which they are located is adopted, in order 
that the data upon which the correction of the various railroad 
elevationR is based may be given along with the list of eleva
tions that were ai:)justed by the same data. The corrections 
were made not individually but iu series, the same correction 
being in many cases applied to all the stations on one line of 
road. It appeared tbat in order to give tbe work its greatest 
value, the whole of the data should be given, so tbat in case 
more complete or different data should e,•er' become available, 
it might oe used intelligently. In the arrangement of the sta.
tions alphabetically, only the revised elevations are given, for 
convenience in general reference. 

The co)lection of the railroad material used was begun by 
Mr. Leo Gluck, while an assistant on the corps of the Missouri 
Geological Survey. Most of the original profiles and lists of 
elevations were obtained by him before Mr. Marbut took up 
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the work. Some of this material was copied by Mr. Glnck 
from the profiles of the roads in the offices of the chief engin
eers, and a considerable portion of the rest was preµ:-tred by 
the engineera themselves from their own data and sent to the 
Survey. At the time Mr. M,:1,rbut took up the subject the mate
rial was ne:1,rly all at hand. Nothing, however, h':lid been done 
regnding the adjustment of the ditfc1rent lines, nor were the 
exfl.ct elevations of any of the roads at points of intersection 
with other lines e:tlculated, except in a very few instances. 
Without these it would have been impossible to adjust the 
levels of the various roads and reduce them to a common 
datum. Additional information on these points was furnished 
by the chief engineers of the different roads, generally through 
correspondence. In all cases the attempt bas been made not 
to allow any error to creep in with the later elevations (those 
of the railroad crossings), which might arise through a refer
ence to a different datum, or from the earlier and later eleva
tions being taken from a different series. When such has 
seemed to be the case, the matter has generally been referred 
back to the roau with the request that particular attention be 
given it. 

In the revision of the various railroad elevations, a few 
of tbe lines whose elevations seemed to be determined with 
considerable accuracy have been considered lines of reference, 
and the elevations on other roads croasing the :n have been 
made to conform to them. 'l'hese road:i are: The main line 
and the Lexington & Southern division of the Missouri P.1.cific 
raU way; the main line of the St. Louis & San Jl'cancisco rail
way; the main line of the Wabash railway, from St. Louis to 
Brunswick; the H,rnnibal & St. Joseph 'railway, and the Kan
sas City. St. Joseph & Council Bluffs railway. The data upon 
which the elevations of the stations on these roads depend, 
and the weight of this in each case, are given in the note 
accompanying the list of elevations of each road. 

The Chicago, Santa Fe & California railway may be con
sidered in the same group, though no roads have been 111ade to 
a.gree with it, excepting the St. Louis & St. Joseph and the 
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Hannibal & St.Joseph. In the latter instance another column 
of elevations of Hannibal & St. Joseph stations is given at 
the same time, in which the elevations do not agree with the 
Santa Fe figurei.; and where other roads are made to t\gree 
with the Hannibal & St. Joseph, the elevations of the latter 
list are used. The reason for not causing the elevations of 
the last mentioned road to agree with those of the Santa Fe 
is that from a comparison with those of the Wabash and 
Chicago, Burlington & Kansas City railways there is reason to 
believe that the figures of the Santa Fe line at its crossing of 
the Hannibal & St. J 03eph track are not of the same series 
of elevations as those of the stations on the same road. The 
position of the crossing was given at a later date than the 
stations. The elevations of the stations agree very closely 
witb the results of precise leveling at KansaR City aud at Fort 
Madison, Iowa. In like manner the list of Hannibal & St. 
Joseph elevations agrees very well with the results of precise 
leveling- at the opposite ends of the line at the citiAs of Han
nibal and St. Joseph. 

It would have been impossible to have done the work 
without the assistance of the chief engineers of the various 
railroads. This aid has been freely given, and in many cases 
extra effort bas been made by these gentlemen to get the 
dat,1, into as good shape as possible before transmitting it. 
They have been patient and courteous, oven under repeated 
requests for information. In no case whatever has any in· 
formation asked for been refused, if it was possible to give it. 

The Survey is under special obligations to the following 
gentlemen: Lieut. J. C. Sanford, secretary of the Missouri 
River Commission; Capt. Carl F. Palfrey, former secretary, 
and Lieut. Geo. A. Zinn, present seeretary of the l\fississippi 
RiYer Commission; Prof. T. C. Mendenhall, formerly superin
tendent of the Coast and Geodetic Survey, and Gen. W. W. 
Duffield, present superintendent of the same organization. 
The following engineers: Mr. James W. Way, Missouri Pacific 
railway; l\:Ir. L. F. Goodale, Chicago, Burlington & Quincy 

G- 16 
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lines in Missouri; Mr. Oharles I. Brown, St. Louis & San Fran
cisco; Mr. D. Boutecon, Kansas Oity, Ft. ScotL & Memphis ; 
Mr. James Dun, Atchison, Topeka & Santa Fe; Mr. W. S. Lin
coln, Wabash; Mr. H. 0. Draper, Ohicago & Alton; Mr. B. B. 
Brayton, Ohicago, Rock Island & Pacific; Mr. H. Fernstrom, 
Chicago, St. Paul & Kansas City; Mr. D. J. Whittemore, Chi
cago, Milwaukee & St. Pa.ul; Mr. J. G. Oollins, Kansas City, 
Pittsburg & Gulf; l\Ir. A. B. Thruston, Missouri, Kansas & 
Texas; Mr. A. C. Goodrich, Keokuk & Western; and Mr. H. 
G. Kelley, St. Lonis & Southwestern. 

From the following railroads no data could be obtained: 
Omaha & St. Louis, Quincy, Omaha & Kar..sas City, Kansas 
City, Osceola & Southern, St. Louis, Cape Girardeau & Ft. 
Smith, Greenfield & ~ orthern, St. Louis & Ha.nnibal, anct that 
part of the Kansas City, Pittsburg & Gulf railway between 
Joplin and the state line of Arkansas. 0. R. K. 

MISSOURI PACIFIC SYSTEM. 

MAIN LINE. 

The elevations of the main line of the Missouri Pacific rail
road are taken from the profiles of the road in the chief engin
eer's office in St. Louis. The profile elevations are given in 
feet above the city directrix of St. Louis, to which are added 
413 feet of mean sea level. The revised elevations west of 
Jefferson City are those determined by the U. S. O. and G. 
Survey, and 3:re the result of the field computations of the line 
run from ,Jefferson Uity to Kansas City in the summer of 1890. 
The elevation is tha,t of the ground in the center of the track,. 
excepting that at Kansas City, which is the top of the rail on 
A., T. & S. F. track, in front of center of Union depot. 

East of Jefferson Oity, the railway elevations, determined 
by adding 413 feet to profile elevations, are checked at Grand 
avenue station, by the St. Louis City levels, which are 5 feet 
lower than the rail way elevations. This amount is subtracted 
from each of the railway elevations from this point to Jeffer
son City, where the position of the ground between the rails~ 
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as determined by the Coast Survey, is 451.14 feet, while that of 
the top of rail, determined as before, is 454-.50 feet. If correc
tion were made for the height of the rail, the Coast Survey fig . 
urea would be the same as the railway elevation. \Vest of 
Jefferson City, no correction is made for top of rail, the Coast 
Survey determination alone being given ( unless otherwise 
stated), which is of ground between the rails. In some cases 
the gronud is built up in the middle of the track to very near 
the height of the railti, while in others it is level with the top 
of the tie. 

Location. 

.\.ltitutie- mPan 
sea level . 

County. 

I 
IL lt. I Hev1,ecl 

elevat'n elevaL'n 

----------------- ------ · 
i>t. Louis d11·cctrix ...... . . 

"t. Lon1s, Grand avenuf' (rev1setl elevation ue-
term1ned l)y city street departtllcnt) . 

Tower l,rove . ........... .. . . 

Howard .................... . 

Cl1elte111tam (revised elcvat!on tletenninecl IJy 

city street department ... 

Henton .. . ...... .. 

Sutton ... . . 

Laclf'de ... . 

Fairview .. 

\\'elllcr .. 

l, tcntlalc ... . . . 

Oaklontl . .... . 

Woodlawn . 

Kirkwood . .. 

Hose Jl11l 

lhHl'C(t .. 

)leramec .. 

Castlewood .... . 

St. l'aul ........... . . 

(;]pncoe .......... .. . 

.. .. .. ... "' "'l . . . . . . . 

J·.urekn . ........... . .. . ... . .. .. ........ . 

.\llf'n ... . 

J'aclflc 

413.00 41:\.00 ,.;t, Louis 

458 80 458.34 

49(1.20 -189.80 

45~ .80 4r.4.~0 

452. :lO 4r.2.60 

4,;9,90 4(,9.40 

48~.oo 4~2.oO 

469.50 m,.oo 
4~1.10 4U0.60 

G;l6 .00 ;,;lf,. tk) 

5[18.70 598. 20 

Gl5 .30 f.14.80 

G35.20 f'.;~4. 70 

r,o.Lso I ,;:i4_;1Q I 
(;Ji.00 ~1. 00 

511.20 5l0 .70 

428. 20 42, .70 

H0.00 4;~J.oo I 
4;19,90 439 .40 

4;J5,9() 4:15 . 40 

464 90 464 40 

;;o, .oo ;,or;.r~l 

463 . 50 46;! .00 Franklin .. .. .. . . 
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Location. 

G1·ay l'lummit (top or hill) . 

Lat>,ulle . . 

Uoles 

Soutll l'oJnt .. 

Wa~hlngton .. 

Newport ........ .. .. .. ........ . 

New Haven ................. .. 

E t lah .......... . .. . .... . . . .... .. . . 

Berger . ... 

Hermann . . 

Ga~conacle. 

l\forrlson . . ... 

Chamois 

St. Allbert~. 

Tsbell .... 

11onnot Mills ....... .. ..... . .... . .. 

Osage f'lty . 

,Jefferson City (revlsecl elevation cletonulnecl 

hy the!.'. 8. C 1rn(l G. 8.) . . 

Altltllrl'>- mean 
sea level. 

H. lt. J Rev! se!l 
elevat'n e lovat•n 

County. 

Ga8 00 

49Ll0 I 
,)83.50 

JS8 .50 

400.00 

495.[I() 

510.70 

511.20 

516 .30 

527 .40 

52"; .70 

535. ,O 

5:Jl).20 

546.20 

5U 30 

S52. ~0 

;;55 .00 

H3,L50 l•'ranklln . .. . 

J!H.80 

is~.oo 
J~R 00 

189. 50 

J!J:i.40 

510. 20 

510 . 70 

,,1.-, .so (lasconacle ..... . 

r,2, .20 

sa;,. 20 Osage . . 

;,as 70 

S-15 70 

"43.70 

Cole. 

4;,J.H 

Scott ..... .. ........ 1 :,<37.00 r,~7. 11 Cole 

~:lston .. .............. .. . 

CPntretown ................... . ..... . 

Callfornla .. ........... ... ..... .. . 

J\fonlteau . ..... . 

Tipton .. .. 

<Jross lng, Eoonvllle hi·anch 

Syracnse . . .... . 

Otterville. 

Smithton .. 

Soclalla ............ . ... .. 

Dresden .. . 

Lamonte .......... .. ... .. ... . .. ...... . . .. .... . ..... . 

Knoh Xoster . ... . 

Montserrat ...... . 

WarrensbLtrg ......... . 

6% 00 

818 . 'i5 

888. ;;, 

8!)8.00 

922.00 

924 .9U 

91:l .OO 

·'i'J:3.'i5 

8S7 .,O 

891.50 

821.25 

794 .00 

79!}. ';'5 

830.:;() 

9tl .:1;; 

9iu;; 

lllonlteau . .. 

91:l .98 Morgan. 

7H.9J Cooper ........ .. 

~,.+:1 Pettis ......... . .. 

AAS.a>l 

&20.8:l 

'.!Jt.50 ,Johnson 

79B.23 

S28. 77 
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Centreview . .. . 

IIolclen . . . . ... . 

h :Iogsvm e ... . 

8trasbm·g. 

Pleasant Hill. 

Loca tion. 

1;ref'nwood . . ....... . 

Lee Summi t 

Little Blue ........ . ... . ........................... . 

Crossing, c. & A ........ ............. . 

I ndepenclen ce .. ...... . . ...... . ... . .. . ....... . ... . 

Rprln gs ............ . ... . ... . . . . . 

Hock Creek . . ..... . ..... .. . ....... . .. . ........... . 

Big Blue ...... . ... .. .. ...... .. . 

Cecll . . . . .... . ....... . 

Crossing, C. , ll!. & St. l' 

Kansas City ....... . .................... . .. . .. . .. . 

_\Jtltu<le-mean 
sea level. 

n. H. I He,•ised 
elevat · n elev:i ~ •n 

I 

870 .00 Sr.!). rH 

848 .00 8l!J.24 

\)04. 50 9CY.' . i1 

844.00 SlG.42 

86~.50 854.53 

910.aO 910.20 

1042.00 10U.H 

789. 75 R55 .1:i 

lOlG. 90 

951.18 9l8.7R 

8·11.68 !<45.28 

750.00 752. 25 

746.00 748 00 

74:1.50 745.1)/) 

742.49 744.00 

7{8 .00 749 .51 

237 

County. 

Jol1nson ...... . . . 

Cass . . . . . . .. . . 

Jackson ........ . 

MISSOURI PACil?JC RAlL W.A.Y-LEXING'.L'ON B RANCH, 

The railroad elevations of stations on the Lexington branch 
of the Missouri Pacific railway were copied from a list of ele
vations referred to the St. Louis City directrix obtained in the 
chief engineer's office at St. Louis - 413 being added to refer 
them to tide-water. The exact elevation of the point where 
this road leaves tbe main line at Seda,Jia was probably not de
termined. A condensed profile was examined, but the probable 
error in determining exact elevations from it is l,trge. At the 
other end of the loop, however, the point of j unction is believed 
to be accurately determined. By a comparison of profiles it 
was calculated that a point marked Pacific on the Lexington 
branch was the same as Independence of the main line. The 
elevation of the latter point ( ground between the rails ) was 
determined by the Coast Survey, to which were added 0.33 
feet to cause the figures to read from top of rail. 
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Another check on these elevations is furnished by tbe 
)fissouri River Commission at Wellington, and also at the 
bridge east of Wellington. These are the only checks that 
have been obtain<'d. A correction of each elevation is made 
eastward from the most easterly of the Missouri River Com
mission's checks by the amount of that correction, f.bough it 
is small ( 0.40 feet), and the railroad elevations may be con
sidered as reliable over this part of the line as the revised ele
vations. 

Loc-atton. 

Lexington Junction (rrom conclense(l pronle) . 

;\I lle-post HIO .. .. .. .. . . 

IL )J. 220, !1th pol <' east of tv ls t mile-post ... 

'.ll ile-p">st 191. ..... . 

Gentry ........ .. . . 

)lile-post 102 ........... .. . ........ .. . . . 

GeorgPtown .. . ... ...... . ... . .. . ... ............. ... . 

:IIIIP-post l9J .. ..... .. .... . ... . " .............. . . .. 

;\Jlle-post mi. ............................. ..... . .. 

Rast end or bridge .\o. 117 ......... .......... . .. . 

.Mlle-post 195 ... ..................... . ... . .... . 

'.llile-post J!Jfi .. .. ........ ........ . .... . ....... . . 

)li )e·pOSt 197 . . ... .. .... . ............. ... .. .... . . 

East sltle ot sertlon-housf' ........... . .... . .. ... .. 

'.1Iile· post I!k~.... . .. .. . ............ . 

)ltle·post 19fJ .. ................. . 

Hughesvllle, east end of rlepot . ............. .. . 

il.lile · post 200 ...... . ... .... ...... . 

)llle· pos t 201. . .. .. . .......... . .. . 

!Gast sitle of bridge No. ll8 . ....•. 

)file-post 20.L...... . .. .. .......... . 

1'llle•p0St 2().1 .... ....... ....... . . .. ..... . ... . ... . . .. 

Houstonia, N1st encl of rle pot ............. . ..... . 

,me- post 200 

,me· post 206 

I 
,\ltl t uaf'- mean 

sea le vel . 
County. 

I H. l L I \/eviferl 
(levat'n elevat•n

1 --'-------
8f,4 ,JO RM.JO Pett.ls ..... . ..... . 

Ri7 .:,0 877.10 

S74.;,0 ~74 .10 

8'<7.;.0 8'>7.10 

SGL:J ~(;.!.~J 

s;:.oo 8;;6 .f>O 

83i _;,o 837 .10 

mo.JO 7(iC .10 

741 .. ;0 741.10 

'i';{O. 'i"t> 'i'i~O.X5 

767 .. -,0 'i'G7.10 

830.50 830. 10 

832 'j"i) 832 . 3n 

S'lLOO 823. f,0 

8'2ii . ;r, 825 .30 

Slr:i 00 sum 
818.00 817.60 I 
790.00 789. ~0 

7fJ0.if> 790.~3 

765.50 iG,'i.10 

803.50 808 .10 

7i5.50 7i3 . IO 

749. 50 749 .10 

7fii .50 iGi.10 

74;,,50 74J. 10 
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Location. 

,\ltltnde-mean I 
sea level. 

I(. IL . Uc vised I 
elevat·n elPvat'n 

I 

239 

County. 

-------
i\flle•post 207 .................................... . 

County line. Pettis ancl >'a line .... .............. . 

';t;) .. -,o 

667 .00 

J,:ast side of ])rtclgP Xo. 1211. . .. . . .. . . . . . .. . . . .. . . . 657 .50 

l\Ille·post w~ .... . . 
llllle· post 210 ..... . 

Hwet•t -.prlngs. east en<l of <le pot. ..........•.... 

lllile-post 2u .. 

na~ts creek, Past sl(le of brl(lge Xo. 122. 

lllllt•·post 212 ... . ......... . 

,lile·post 213 ................. . 

)file· post 2ll. . . . . . . . . ..........•.. .. 

MIIP·POSt 21.i ................. . 

7)2.50 

fi,UO 

!ifi7.00 

671.;;ll 

711.25 

711. ';5 

<'onnty line, Saline antl Lafayette........... .... 7,7.5-0 

,file· post 216 ........................... .. .....•••. 

,file-post 2Ji ....................................... . 

'.lrtle-post 2h . . . . 

i\flle· t)OSt 2Jl/ .......... . ........ .•..•..•... .•••..... 

Con<'onl la, Past en<l or depot . ................. . 

)file-post 220 ... 

)11lc · post 221. . 

)lile· post 222 ................. . 

:Ulle· post 223 ........................ . .•..... .. .•.. 

Mnlky rreek, east side of 1n·l<lg<' No. 12~ ....... . 

,rne- post 221 .................. . ..............•...... 

)(J)e· post 22;; . . . . . .. . . . ......... ...... ..... . ..... . 

,70.00 

,64.CJI) 

,83.2i\ 

7!)2.00 

b05.2f> 

811;.f,() 

bOl.50 

, 13.00 

712.5-0 

!\Ille· post 226. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . 749.50 

.\ullvllle, east en<l or <le pot ...............•..... 

1 

i22.2i> 

l\flle-post n;..... ..... .. . . .. . .. . . . ... . .... . . .. . . . . 713.00 

East encl of brl<lgP Xo. 124 .......... .•. . . . . . . . ... 7U.oo 

Brtclgo Xo. 125, east stcle ........................ . 

llllle •J)OSt 228 ............••..•..••..•.....•.......•.. 

Bridge :-.o. 12\J, east stcle .......... .. ............. . 

!\Ille· post 22!) ............... . 

Mlle -post 2~0 .............................. ......... . 

Mlle· post 2:n ................•.......•.......•...... 

720 .25 

723. 75 

72i. 25 

742.00 

765.r>O 

810.W 

715.10 J>etti s ..... . 

t,66.00 

Gf,7.10 Saline .... 

,22.10 

6'i4.3i> 

6,4.10 

f,f,tl.60 

671.10 

710.~, 

711.35 

;:;i . 10 

,69.60 Lafayette ....... . 

76a.60 

782 .&5 

791.60 

>-04 .85 1 
816.10 

801.10 I 
712.60 

,12.10 I 
792.~5 

':4U.10 

721 'l5 

712.(.i() 

,ta.GO 

719 .85 

723.35 

726.85 

,41.GO I 
7f>5.10 

810.10 
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T.ocauon. 

.\Jtltucl<'-mean 
~ea level. 

n. R. I Revtsecl 
C'leval'll elevat'n 

county. 

-------
Higginsville, east f'nd of depot .... . ............ . 8]9.2;; 

8Ja.GO 

819.GO 

761. 7;; 

su,. fi5 Lafayette ...... . 

)Ille-post 132 .•.......•.......•..•••...•............ 

)file-post 2J;! ................ . ................ . ..... . 

:Mlle-post 234 ................................ . ..... . 

llrluge Xo. 12h, east slcle .......... ••..... •• ..... • . 

l'agc City, east end of depot .................... . 

Mlle· J)0St 235 ... . .........••••• 

llrldge No. 12!J, east eml ................ . ....... .. 

75; .oo 
ii3.00 

768.25 

69ii . 25 

Mlle-post 237............. .... .. . . .. . • . . . .. . . .. . ... . 694.25 

Mlle- post 2:JS . .. . .. .. .. .. .. • . .. . .. .. .. . .. ....... .. 701. 75 

Trestle Xo. 130, east side ......... . .. . .......... . 702. 7J 

llrtdge Xo. 131, east side.... .. ........... 703.00 

)file-post 2:l9.............................. . ;o; .so 
Trestle X o. 132, east encl.. .. . . .. .. .. .. .. ,O'i. 2;; 

Trestle Xo. n4, east en'd . . . .• . .. . . • . .. . . • 713.00 

Mlle,post 240........... ... .. . . . .. . . . . . . . . 721.75 

J\[tle-post2-11............... . ........ ...... . ..... . ... 7:J7.50 

Bridge No. 138, east end . . . . . . . . . . . . .. . •. . . . . . .. . . 746.00 

Mlle-post 212.................. . ..................... 757 .,5 

Trestle No. 13!1, east end.. . . . . . . • . .. . . . . . . .. . . .. 805.GO 

T restle No. 139, west end......................... 807.50 

Lexington, eas t end of new uepot... .. . . . .. . . . . 813 .00 

Roa cl bridge over track, east side............... 815.j() 

Mlle-post 244............................ . . . . .. .. . . . 803.7;; 

rr restle Xo. 140, east encl.......................... 757.75 

Trestle Xo. 141, east encl . . . .. . . .. .. . . ... . .. .. .. . 712. ,5 

Trestle Xo. H2, east end.... . .. . . . . . . . . . . . . . . . . .. 692.50 

Myrick ........................................... . 

Mlle-post 246 

Mlle- post 24, ....................................... . 

691.75 

G91.50 

695.50 

M11e-post 21~............ . .. . . ... . . .. .. . . . . . . . ... . . 698 .50 

Trostle Xo. H4, east en<l.......................... 697 .00 

Trestle Xo. 145, east end ....................... . . . 697 .oo 
R. ;'If. 259 u. >' . 11. ~l. UH, Mo. River Com....... G'JG.11 

Trestle Xo. 147, east <'lld ... .. ........ ... .. ....... 003.7:; 

&1;;.10 

819.10 l 
'iGl.35 

;56.60 

.74.60 

694 .85 

69H,5 

;01.35 

702.35 

702./j() 

707 .10 

';06.85 

';12.60 

721.S5 

737 .10 

745.60 

805 .10 

807 .10 

812.60 

815. JO 

80.~.35 

757 .35 

712.35 

G!.J'2. 10 

G91.35 

6!11.10 

005.10 

698 .10 

noo.oo 
696.f,0 

69:;. 72 
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T.ocntton. 

H. )1. 260-l ' . "'· 13. :\f. 19:i, Mo. RlVCl' Com .... . 

Trestle No. 148, east encl. .... .... .. . ........... . . 

Mlle · post 250 . .. ...... ............... ...... ... ...... . 

Trestle No. 1;,o, east end 

Mlle-post 2,1. ............ . 

Wellington, east en<l of depot ................. . 

'l.'restle Xo. 1~1. east en<l ...... .. 

Trestle No. 1;;2, east encl . . 

·rreslle No. 153, east end 

'l'restle No. 155, east end 

Mlle · post 252 .... 

Trestle No. 156 • .. 

lllile -post 253 ..... . 

Trostle No. 158, east end . ..... . . 

Waterloo, east end of depot ... . . 

l\Ille-post 255 ..................... .. 

Trestle No. HiO. . . 

Napoleon, east end of depot ............ .. . 

Trestle Xo. JGI. ................... . ........ .. 

Trestle Xo. 162 .... . 

)Clle-post 257 . .. . . 

'Trestle No. 164, east end ... . ... ............. . 

Levasy, east end of depot 

Mlle- post 260 .......... 

Trestle No. !G5, east end ........ . ............... .. 

Mlle-post 261. ...•... 

Trestle 1\o. Hi6, east end ...... ... . .. . 

Mlle-post 2G2 . ............ .. 

J\11le · post 263 ............... . .............. • ......••. 

Buckner, east end of clepot 

Trestle No. rn7, east end .. . 

Trestle No. lG.'l~ east entl ......................... . 

Mlle- post 2f>5... .. . .. .. . . . . . . . . . .. . .... . . 

)111e·post 266 . .............. . ........... . .......... . 

•rrestle Xo. 170, east encl. 

.A ltltude-mean 
sea level 

lL B. I Rev t~erl 
elevat'n eleval'n 

County 

---------
69 J. 7J 693 . 23 l Lafayette. 

692.50 6!12.10 

w:. .50 6!!5.20 

m;. ?5 70.5.05 

71LOO 713.90 

719.00 ';19 00 

?HJ.75 719.'.2 

,2<J.00 728.!H 

738. ';5 738.(ifi 

;g;. 75 ';a7.6H 

ia5.50 ';35 . 35 

i12.()0 'ill.82 

G9G.7o 696,{>J 

G9G. 75 G.96.51 

';00.50 700.2a 

710.00 709 .';0 

710.00 709.67 

709.00 709.14 

i!J.00 ?10.61 

729.00 728.58 

716.00 115.1)5 

707 .oo 706.58 

7l!.OO 710.49 Jackson ......... 

710 00 7Q<J.46 

714.50 713.9? 

7W.75 719.15 

722.25 721.&'2 

"135.00 734. 34 

745.50 744.81 

749.50 748. 78 

";39 75 73\).00 

n!.oO 73.1. 78 

737 .oo 736.19 

';40 . 76 739.91. 

~52 .00 1i~l 13 
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LOcat!on 

.\lt1tn<le-mean 
sea IE'vel. 

IC I<. I BevlsE'cl 
el<"vat'n eJ.,vat'n 

C'ounty. 

. . . ... . 1 Lake City, east e11<l of depot ..... . 

~flle·1)0St 2r;; . . ....... . .. 

;.:;,i.:;o 7JU.GO ,Jat'kSOJl ..... 

'iH.82 

~me- pos t 2G~ ............. . ...... . .. . ';H.50 

nrlclge ~o. li3, Little Bl\ll', cast end............ 7!i .2:, 'i46.2ri 

,me-post 2iO............... 717.50 ,16.48 

l\l11 e- post 271 . .. . • . . .. . ......... ,;,o.;,o 'i!9.45 

~me- post 2i2 ..... 

1'1'l•Stle :c-o. 17G, eas t en<! ... ............. .. 

)Ille, post 2i;l .. . . 

l'iXIPy . . 

Mlle-r,osL2i1 ... .. . ... . ..... .. .. ... ... ..... . 

Mlle-post 2;;; .......... . ................ .. . . 

Trestle No. Ji9, E>ast end .. ... ................. .. 

:\file- post 2;r, .... . .. . 

Independe nC'e, <"asL encl of ,!epot ...... .. ....... . 

H. l\f . 21!) ........ 

lndepenrtence, west s ltle of station, main line. 

7(;8.;;0 

;no.oo 

767 . .J~ · 

, 88 86 

813.5H 

1 s1;; .t5 Rl4.r,5 

~ :$.25 

ws 50 

946.!!5 I 
950.50 

DSJ.95 

n<>- 1- I 
JJO . ' I 
9J5.J9 i 
949.11 I 

MISSOURI PACJl<'lO RAILWAY-LEXINGTON & SOUTHERN DIV, 

The railroad elevations were taken from the profiles in the 
chief engineer's office at St. Louis. The re,•ised elevations 
were calculated by making certain corrections in accordance 
with the determinations of the U. S. C. & G. Survey. The 
elevations marked with the asterisk ( * ) were determined by 
that survey, and those of points between its results were 
changed by adding to or subtraeting frow the railroad figures. 
The Coast Survey determinations refer to the ground in the 
middle of the track in front of the stations. They are the 
result of field computations only, and are subject to a slight 
re vision. 

The railroad elevations on the profile are referred to the 
St. Louis city directrix as a base, and 413 feet have been 
added to refer the base to tide-water. These figures refer to 
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t op of rail, but all revised elevations refer to ground in middle 
of track in front, of station. 

T.ocatlon. 

. \llltude-mean 
sea le,·el . 

County. 

R. R. I Re>"ls,•tl 
elevat'n elevat'nJ _____ :__ ______ _.,:~--------

l'lettsant lllll. center of depot (from urntn line 

~llssonrl Pac:,tttc) .. .. . .. . 

Rr1<1ge :--o. 1, Ml(lcl lP Big creek ... 

t,owcly ......... . 

('rosstn i:t, K. C., Ft. s. & JI. 

Brlclge Xo. 2, ;;onth Hll' creek . . . 

Bridge :--o. 1 

Ore ........ . 

Br!{l~e Xo. 8 ... 

Brlclge Xo 10 . . 

('rosstng, Osage cllvlslon ~llssonrl Pacific . 

Crossing, K. C., O. & :-:. ... 

f"rosstn:x, h'... c .. Ft . s. &:\l .. 

Rriclge Xo. 1:1, Mnctcly creek ... . 

Rrtrlge :'\o. u, Glenn branch .. ............. . 

.. .. , 
.. 

T,one Tree (revised elevation Is from l ' . S. <:. & 

(; . Rnrvey determination). 

Hrldge :'\o. rn, 'l'ennessee c reek. 

Brltlge So. 21. ..... .. .... .. .......... . . . 

Grnud river hrldge .. ... . .......... . ........ . ... . 

::~::: ~-:~~:~~ ~l~~~t;~;,· c;~te·;~tnec~·~;: ~:: -~:I 
C. & (,. survey) .. . .. . .... . 

County line , Bates and Cass . . 

Briclge, ~rormon creek. 

Bridge Xo. ~2. Deer crC'ek 

Aclrlan (revised elevation determined by U. R. 

C. ,'t G. Snl'\tOY) .... . .. ......... . . . . . .......... . 

Rrlcll(e :--o. a~. Bone Fork creek .. 

Rrldge No. 40 .............. .. ....... . 

Passaic (revised elevation determined by l'. s. 

Sa3.;,o 

s.·,a.,,ij 

852 .50 

~.-,~.!JO 

s.-,9 .-;0 

RSl.2;; I 
!)';2.00 

9S4.~Q I 
940.50 

nu, r;o 
89'i.iJO 

B!/13.00 

872.50 

896.00 

~,.i.uo 
80\l.~O 

SH).25 

80~.50 

799.00 

!l.~1.00 

84~ ,o 
80~.GO 

8~.GO 

87~.50 

850.50 

(;. ,'tG. Survey)................................ 8,6.50 

Rrldge Xo. 42, Wtld Oat creek.... .... .. ... . . . . . . 866 50 

8:14.53 

$:\4.00 

853.00 

%5.00 

SnO CO 

885 00 I 
9,a.oo 
98LOO 

940.00 

918.00 

SU, .00 

896.00 

8,200 

1-'!)6.00 

8,1.00 

810 .00 

811 00 

805.00 

801.00 

8:33.00 

SH.00 

802.00 

832.00 

870.00 

86:J.00 

s5a.oo 

Cass ......... .. 

· ··········· 
Rates. 

........ .. . 
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LOC'Ut!on. 

nrtdge Xo. +I . . ............................ . 

JJllller (revised elevation detennlne<l hy l:. s. 

('. an<t G. Survey) 

llrlt1ge Xo. +6. 
Bridge No. 48 ..•........ . ...... . ..................•. 

St. Louis.~ 1,:mporla raflway (Mo. l'.) ......... . 

1fontolth ..... . 

Hrldge Xo. ::;.J. 

Hrtclge Xo. 55 ................ ..... ... ... . .... .... ... 

1 

Athol. . ............... .. .. . .. . ... ..... . . ....... . 

llrlclge, Marais cles Cygnes rivet' ............... . 

Ovid, north encl of swltt'h . . ............. . I 
Brlclge No. 62 ....... ......... .. 

RrJclge No. 6t ................... . 

Rich Hill (revised elevation determlnecl by 'U. 

S. C. and G. Survey) ..... .................. .. 

K. C., J<'t. S. & hf. R'y .............. . .. ........ .. 

r't. Scott-~ Eastern Wy ,Tc ........... ... ..... . ... . 

.llritlge No. 68 ..... . . 

llrltlge No. 69, l\Iuclcly creek ....... . .. ........... . 

County llne, Rates ancl Vernon ............... . 

liri(lge No. 72 ...... . 

Brltlge No. 75 ....... . .............. . ............... . 

Bridge No. 78, W111ow hmnch ..... . ........... .. . 
I 

Arthur .... ........... ...... .. ................... .. 

.llriclge No. 80, LltUo Osage river ............. . 

llorton ....... .. . ... . ... . 1 

llrltlge No. s:1 .. 

.llrltlge No. 85, .Marmaton river .. . .............. . 

Bridge No. 88 ......... . 

Brldge Xo. VI. ..... . 

Bridge Xo .. 9:l .... ... ............................. . 

Wales .... . . .... . 

Rrtclge No. 97. 

Nl:'varla . ........... .. .......... . .................. . 

Nevada ancl )linden rallway ......... ........... . 

Altttnde-mean 
S<'a level. 

R. n. I Hevisetl 
elevat'n eleval..'n 

I 

!XH.,,-0 S!/1.()() 

8(;2,50 849.00 

814 . 00 801.00 

840 50 im.oo 
775 . 75 76a.OO 

774.50 771.00 

772.25 760.00 

770. 50 758.00 

775. 25 

I 
7Ga.oo 

I 771.50 759.00 

777 .00 76G .OO 

7~5.50 784.00 

780. ';'5 769.00 

806.50 795.00 

806.50 795.00 

806.50 ';95.00 

806. 75 7~5.00 

·782. 50 ,;a.oo 
818.50 80i .oo 
800.50 789.00 

808.50 79; .00 

76".70 7l'H.00 

7'78.50 767 .00 

761.50 750.00 

782 .50 i72.00 

7G9.25 7il9.00 

764 .oo '°i54 .00 

';7G.~ 766.00 

7!)2.0() 782.00 

820.50 810.00 I 
840.50 839.00 

857 .75 847 .00 

870.25 sr,0.00 

I e89.oo I 879.00 

COU!lty. 

Bates .... 

....... ... .. 

·········· ·· 
... . ....... . 

......... .. . 

............ 

······ ..... 
.. .......... 

.......... ... 

............ 
........... 

..... .. ..... 
............. 

Vernon ..... 
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Location 

~n!;sau . ............. . ....... 1 

.Milo ... 

Bridge ~o. 10,; .. . . . .. . 

Sl1t'ldon (rovisecl olovatlon determ lnecl hy 1· . 

s. C. & G. Sur vt>y). 

County line, Yernon and Barton .......... . .... . 

Trw1n ( revlsecl elevation dete rmined lly U. s. 

c. & (;.survey) ............................ . 

Bridge Xo. !09 ....... .. 

Hr1dKe '.'\o. 111. .... .. 

Hrldge No. 1n, i\lud<ly creek .................. .. 

T.amar (rev1se,1 elevat ion <lf'term!necl l.Jy u. s. 
U. & G. Survey) . ............ . .... . ... . 

('rosslnit Ii:. 0., ~'t. s. &ill . (revised elevation' 

cletenninecl I.Jy 1 ·. S. ('. &. G . Survey) 

Rrldge Xo. ll7 .. ...... .. ... .. .. .. . . 

Bridge :So 119 ............. . 

BrWgf' Xo . 121. l'ettis creek ................. . 

Carleton ............ .. 

J3rldgf' Xo. 12;; ........ . ..: ..... 1 

Uounty line, Barton and Jaspl' r . 

Bridge Xo. 127 , !'oon creek . ...... . 

,Jasper (revised elevation <lotenntned by U. ,;, 

C. &G . Survey) ........ . ......... . 

Hrlelge Xo. 129, Possum ("reek .. .. . . 

nrtclgeXo. w ...... ..................... .. 
llr1tlge Xo. 13-1, Dry fork . ... ...... .. 

Carytown (rf'vlsed elevation cleterrulnt'd l.>y U. 

S. G. &G. Survey) .. . 

Rrl<lge .'so. 1·1, .. 

Bridge Xo. HO, .'\or tlt fork 

l"artl,ag-e . . . . . . . .. . . . . . . ................ .. ... . 

Alt ltucle-mean 
sea level. 

H. H. HPvlsell 
elevat'n elevat'n 

County. 

8!Jl .50 

890 .00 

92a .75 

SRJ .00 I \ 'ernon : ........ . 

SR0 .00 I '· 
U13 00 

92G.50 (Jl(i.00 

9H ;;o 93:1.00 ....... ... 

USJ.25 fJi:t .00 Barton ····· 

!)81.00 !!6'J.00 

H'i".&.1;5 002.00 

f);j8.50 !!16.00 

9iG.';5 964.00 

9fl.l.7il 9:'il.00 

9H.'i5 9:n.oo 
!Hl. 50 U28.00 

uu.;:;o !)28.0(I 

!)3(l .50 \lta .00 

U10. 75 !)28.()() 

!rl7 .15 !)15.00 

926.20 !J14.00 ,Jasper. 

961.50 949 00 

91?,.50 9a1.oo 
I 

9&!.0J 952.00 

!J3il .OO 926.00 

!)33 . 75 &2 1.00 

!/76.50 (11,4 .()!) 

!JfJ8.50 9;r,.oo 

~)86.5() 974 .00 
I 
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MU:SOU RI PACIFIC R AILWAY-JEFFERSON CITY, BOONVILLE 

& LEXINGTON, AND BOONVILLE BRANCHES. 

These railwa,y elevations were copied from a list obtained 
in the chief engineer's office at St. Louis, and referred to the 
St. Louis city directrix, 413 being added to connect them with 
tide-water. As checks on these figures, the elevations of the 
main line of the Missouri Pacific were had at Tipton, where the 
Boonville branch crosses it-the elevation of Waverly deter
mined by the Missouri River Oommission and that of Myrick 
from the Lexington branch levels. There is some doubt here 
about exact location of points. "Myrick" is written opposite 
station O of the J.C., B. & L. line, but O may indicate the point at 
which this line departs from the Lexington branch, and this 
place is several hundred feet west of Myrick station. The exact 
elevation of this point, by the Lexington branch levels, is not 
known, but is assumed to be the same as Myrick. If O of tbe 
J. C., B. & L. line is .)[yrick, or at Myrick depot, there is an 
error of about one foo t, - the J.C., B. & L. line being about 
that much lower than the Lexington branch line. Elevations 
are top of rail. 

Location. 

.\ltltucle-mean I 
sea level. 

It. B. j 11evlsf'd 
ele vat • n_clevac· n 

-----------------
Yorsallle~ . . . . . . . . . . . . . .. . • . . . .......... .. . ..... . . 1020.50 1019.7~ 

Low Point . ..... , ................................. . 988 .:,0 !J&';. 75 

Glcns ten!l ... : ............... .. !)';f;,50 916. 75 

AKlnsvlllc ... . .......... .. !m.1,o ~93 . 7S 

Fortuna ... !!59.50 858 . 75 

Crosstn i,: ma in line ) Co. I' .. 9:tS.00 BU.2;; 

,f'r mont ........ . 82';' .50 8W.75 

l3nnceton ........................ . .............. . 172 . 75 7i 2.00 

PetNsburg .. . G7H. 75 079.00 

;:;pee<l . . . ...... . .. .. ............... . .......... . .. 

Hl111ngsvme .. . . .. ... . . ... . .. ... , ............ ···· I 
Boon v l1lf', east en(l of depot . ............. . . . ... . 

G5H. 2S GaS .50 

I 
6-19 .00 G4S 2:, 
/;03 25 GO'l.50 

Coun ty. 

::Uor~an . ..... . 

)loni tean . .. .... . 

_Cooper . .. ... . .. . 
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LO('Ut!On 
I . \ltltllcle- meAn 

sea leHil . 

247 

<'ounty. 

R. R. I Uevlsecl 
elevat'n elevat.'n 

- ----------------- ----'-------
Boonville, western limit .. . 

Hr!clge. J,nmioe river . 

'l'urley . .... .. ... . ... . . 

Ur!clge, lllnckwater river ........... . . . 

llead I.JlOCk, east of Blackwater tlepot . 

< ·ounty line-Cooper and t<allne . . . 

Bridge, Ralt foi·k . ....... . ... .. .. . .. . 

Britlge, Bl'llsh creek ..... . 

Bridge, i,a lt fork . . 

Xapton ...... 

lll'iclgE', Salt fork ... .. . 

ms.oo 
,,0;, Ol 

60-t . r,fi 

Gl5.00 filf>.12 

003. oo m:uo 
IHo .50 liHi. l~ 

GOO. GO 

013 a-0 I 
(HS.00 I 
637.00 

63~.oo I 

GO!U6 Saline . 

Gll.,! 

r.rn.:,2 

6:l~ .80 I 

Crossing c. & A. rail roacl 

Bridge, i-alt fork .:I ::::I 
Stanhope .... . 

Malta Henu . . . 

Grand l'ass . .. . ................. . ...... . 

County line- Saline anrl Ln fay et te ... . 

\\'averly .. ...... . . 

P:dwards . ... . . . 

Dover . .. .. . .. . 
....... :::: ........ .. :: :::::::! 

Berlin . . ..... . ... ... ... . . .. . .......... . .. . ..... . 1 

Bridge, •tobo creek .......... . .. . . 

xortbrup, west swltc-11 ..... . . .. 

l\.lyrlCk ... 

6~3 00 f,G5 . \12 

fi7H.25 

r,n.oo 
677 . 10 

68! .00 

f.x3.15 

f.B8 ~ I 
688.22 

fi&:1 . 2\J Lafayette . 

6:6.:,o I 
1,~0.2:1 I 

6Kl . rn 
1 

686.4H 

~ 1. f,{ I 

&.ll. ;I/) 

MH::iSOURI PACIFIC RA.ILWAY- KA.NSAS & ARIZONA BRANCH. 

The railway elevations for the :N"evada & Minden, Kansas 
& Arizona and Lebanon branches, and St. Louis & Emporia 
and Ft. Scott & Eastern railways, were obtained from the pro· 
files of these roads in the chief engineer's office at St. Louis. 
In all cases, the railway elevations were made to agree with 
that of the main line or branch from which it started. The 
same is true of the revised elevations. In the case of the 
Nevada & Minden rail way, opportunity was presented for corn· 
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paring its revised elevations with those of the main line of the K. 
C., Ft. S. & l\'I. rnilroad at their crossing near Liberal. The~. & M. 
is checked by the Coast Survey levels at Nevada by way of 
the L. & S. di vision of the Mo. P. to the junction of the Nevada 
& Minden, and the K. C., Ft. S. & i\L is checked by the Coast 
Survey determination of the elevation of that road at its cross
ing with the L. & S. division of the Mo. P. at Llmrtr. When 
the two roads are corrected to agree with these determinations 
respectively, and the correction applied to all the stations to 
their junction, they do not agree by about four feet. There are 
no means of determining which figure is the best, so they have 
not been changed. None of the other branches have any check 
beyond the starting point. Elevations are ground between 
the rails, excepting Lebanon branch, on which they are top of 
rail. 

Loca t ion. 

Altitude- mea n 
sea level. 

lt. H . f ll<>VlSPtl 
eleva t'11 elevat'n 

-----'---

County. 

Holoen stat ion ... . . ....... . 81S 00 849.24 Jol1oson 

Point. of departure K. & .\. division............ 815.30 8HUi4 

Br lclge, Pine Oak creek ... .... . .... ... . .. . . 815.00 816.2-1 

County llne, ,Johnson und Cass.............. 79S.OO i99. 24 

.Brltli::e, Crook<>d ('reek .. ........... . 

llriclge, Williams creek 

~<'lleytller (;ap ...... . 

llurrlsonvlll<> ... .... . 

s;;.~.oo 
909 .00 

980.00 

910.25 

Sa l. 24 

!)10.24 

!J8J. 24 

911 .49 

Crossing, ~lo . Pac. rallroao ............... .... . 1 ooa.oo 904.U 

Hrlclge, Grand rl" er ......... ....... .............. I sa1.oo sa2.2-1 

l<'reem a n .. .. .. .. .. .. .. . .. . .. .. .. .. . .. .. . .. . .. .. .. . Sii2.50 85:1.74 

Hrldge :,,o. J. Pony creek................. .. .. .. . 852.50 SG;J.74 

Hrl(Jge Xo. 2, Pony creek........... . ooa.oo k~ 24 

llrJclge xo. 4, Ponr creek . ............... ····. ,··I 
Brldl{e :No. 6, Pony creek. ...... . ..... ....... ·. ·. ·. · . .... ·.·. ·.1 
f-ta te lln<>.: ...................... .. 

8,6.00 

895 .00 

877. 24 

896.24 

Cass ... . . . . .... . . 
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)USSOURl l'AClFtc RAILWAY-NEVADA & MI NDE N BRANCH , 

Altitude-mean 
sea level. 

L-Ocatlon. -- --- County. 

!{. l{ . I HevJscd 
alc>'at'n elevat'n 

---
,/unction with Lexlngton & Southern ..... 88!) .00 879.00 Yernon 

Bridge Xo. L ........... .. !r.8 .00 868.00 

Bridge Xo. { . . . ~o, .oo 794 .oo 
Bridge Xo. 6 ................. . 

llrldge Xo. 11. 

Moun fl ville ................. . 

nrl<lge Xo. Ii .... .. 

Bridge Xo. 21 ...... . 

775.50 I 76:,.50 

778.00 768.00 

~.5-0 I 840. 5-0 

84~.oo ~i~.oo 

858.50 848 .)() 

:UronaugI1 ,;'!)7.00 887.00 

Brlelge No. 25 ............................ .. SS7 .00 877 .00 

County line, Vernon an<l lla1·ton ............... . 880.50 870.50 

Harton ... . ............. . 880.25 870.25 Rarton ........... 

Rrtclge Xo. a2 ... . .. .. .. 858.'75 848 .75 

Bridge Xo. ai .................................. . SMJ .00 849.00 

Pe<ll'O .. .. .. ... ............. ... . . . 902.00 892.00 

Crossing K. C., F. s. & )L. ..................... .. 007 .oo 897 .oo 
I1ridge Xo. a9 .. ........... .... .... .... ......... . . 915.00 900.00 

Bridge Xo. 41, Pigeon creek ............. . 91,.00 907 .00 

crossing K. c., lf. s. &~!. ....................... . 9-;7 .00 967 .oo 
coal f-pur ...... . 974.00 964.00 

l\lintlen . . .... . . 960.00 9;;().00 

Str1 te line, 1rt ssourl anti Kansas ...... . . . 9:38. 71:i !J,J8 .i5 

G-17 
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MISSOURI PACIFIC RA.ILWAY-LEBANON BRA.NCH. 

Location. 

Altitude-mean 
sea level. 

R. R. I nevtsed 
lelevat'n elevat'n 

County. 

--~-------
.Jefferson ('lty (main llne) ...................... . 5.35.00 554.50 Cole .....•........ 

Russellville . . ............................ ..... ... .. !l,9.GO 879.00 

Hrl<.lge, Morgan creek ................ ... .. ....... . 700.1)0 i02.00 

Enon .......... . 691.00 690.;-,() 

liridge, 1,;non creek . .. . 

Hrldge, Soutll )foreau creek ........... ·,,. · · · · · .
1 

~::::: ::::::::::::::·.:·:·.:::::::::::::::::::::::::::1 

701.50 I 701.00 

711.30 i!0.80 

7-16.50 7-16.00 

918 .~0 918.-10 

Mlll<>r ......... .. 

Aurora ....... .. ..... ..... .. . 913 .00 912.Z,O 

Cooper .... . 795.00 794. f,0 

Bagnell, cl<>pot (188-1) ........... .. ............. .. .. 57!:t.50 5i9.00 

ST. LOUIS AND EllPO&IA RA.lLWA.Y. 

Missouri l'aclflc , Junction .......... .. .......... . 

Jlrlclge No. -1, ) flam! river .................. . .... . 

-8r1ctge No. 7 ............................. ......... . . 

Brl<.'lge No. 10 .................. . ... . .......... • .... 

Rrt<.'lge Xo. 13 .................. . 

Nyllart .... 

Brl<.'lge ~o. 18. 

Brldge ~o. 21. .... ............. . ....... . .. .. . 

Bridge No. 24, )Carals <.'les Cygnes river . . . . 

HrWgo So. 27, " 'alnut creek . . . . . . . ... . . . 

lll'ldge so. 29. 

Fost<•r .. 

Bridge, Gillam creek ....... ........ .... .. ........ . 

Brtclge, Walnut creek ... . 

wards •.. 

Yoakam . , .. . . 

818.75 

'i92.;;5 

786.Sf> 

7i9.o5 

779.0~ 

7Kl .05 

7s:i.or. 

790.2;) I 
828.25 

i99.25 

793.25 

1,ansas anu Mlssonrl line. . . . .. . . . . .. .. .. . . .. . .. . . 809. 75 

if33.00 I Rates .. . 

i7l . OO " . . . 

805.00 I 
779.00 

,,a.oo 
773.00 

";66.00 

'i'i0.00 

iiO 00 

815.00 

786.00 

780.00 

841.00 

820.00 

796.00 
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KA. NSA.S C[TY & so urHW.ES1'E&N RULW AY. 

Location. 

Altitude-mean 
soa level. 

R. R . J Rev ised 
elevat'n elevat•n 

- ------------·---,---

~:::1:1:;1;~ .1::~\~.l-s.so:1rl Paclftc ·.·. · .. ::: ::: :::: :I ::::: 79:l.OO 

792.00 

!'rosslng, Relt line .... 750.50 80().00 

C'rosslng. K. C. & J. P .. .. ... . ...... . . . 751. 75 801.25 

Kansas Glty, JJth street ...... . . . . .. . . iC'4.50 814.00 

Ma nchester .. . ... ... . 754. 75 804.25 

Rrlrlge , mue r iver . 750.50 800 00 

ltrldgo, muc river ....... .. ... . 700.50 S<Xl.00 

.Brltlge, .Brush creek . . . . . .. . . . . . . . . . . ...... . . ... . 76l.50 811.00 

Crossing, K. C., C. & s (revlse(l eleva tion taken 

from K. C., C'. & S .) .. .. . .................... . . 793.00 8!:3.00 

Rrlc'!ge, Indian c reek ..... . ..... . .. .. ........... . 791.5-0 841.00 

Red bridge .......... . ...... ... . ...... .. ...... .. .. . . 

.Martin City . . .............. .... . .. ..... . ...... .. .. . . 

Sta te Hue, Missouri and Kansas .... ........ ... . 

807 .00 85G.50 

~0.5-0 I 920.00 I 
866.25 916.00 

FT. SCOTT & EA.S1'ER,N RA.ILWA.Y . 

<.;onnect lon with Lexington & Southern .. . .... . 806.50 795.00 

Bridge, Mutl creek .... . ........ ... . . .. .. . . . .. ... . . 79!.ilO 783.00 

County line, Bates ancl Vernon .. . . .. . ... .. . . .. 8-U.30 813.00 

Brlclge, Willow c-reek . ... .. . . 798.30 787 .00 

:Urlclge , Reed creek .......... . 785.30 774 .00 

.Metz .. .. .. ........... . . ....... .. ........ . 78;; .30 774.00 

Brlclge, Osage river ... . .. . .. . ........ . . .. ..... . 777 .30 766.00 

Wall Summit ................. . ...... . ............. . 865.40 854.00 

Hlchards .. . .................... . ............. ..... . 846.05 835.00 

llrlclge , Cot tonwoorl creek ... .. . ... ..... ..... ... . 806.30 795.00 

J£nocll . . ..... . .... . 81G.30 805.00 

.Bridge , :4hlloh creek . .. 79f.30 783 .00 

State line, 1!lssouri ancl Kansas .. ... . . ...... ... . 811.30 800.00 

County. 

Jackson. 

Bates ...... ... .. . 

Vernon .. . . 
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ST. LOUIS, IRON :MOUNTAIN & SOUTHERN-MAIN LINE. 

The railway elevations of that part of the St. Louis, Iron 
Mountain & Southern line from St. Louis to Black-:vell, were 
taken from the company's profile in the chief engineer's office 
at St. Louis. The datum point is 100 feet below the city direc
trix; 313 feet are added to refer to tide-water. The railway 
elevations were checked by the St. Louis city levels, at Stein 
street, in South St. Louis- these levels being 0.80 feet higher 
than those of the railway. This amount is added to each of 
the railway stations, from Ann street to Blackwell. From 
Blackwell to Hogan, the elevations were deduced from a pro
file in the Survey office, which was copied from the compan~'l:l 
profile. The datum of the profile is the same as the list from 
St. Louis to Bla0kwell, and 313 has been added. The Stein 
street correction is carried southward from Blackwell, but 
reduced 0.10 feet at each station until it is reduced to zero at 
Blairsville. From there southward to the end of this part of 
the profile (Hogan }, no correction is made. Frow Hogan 
southward to Poplar Bluff, the elevations were also copied 
frow a list obtained in the engineer's office, to which is added 
311, to make the stations read above tide-water, with the St. 
Louis directrix, as above, 413 feet A. T. This amount ( 31 l ) 

was obtained by comparing these elevations with those on the 
profile from Blackwell to Hogan. 

As before stated, the datum of this part of the profile is 
100 feet below the St. Louis city directrix. On the profile, 
however, are inserted figures giving tide-water elevations of 
certain points which do not agree with any of the formerly 
accepted elevations of the St. Louis city directrix, and seem 
to have been determined from some other point. His not 
known how these figures were obtained, and they have there
fore not been used. The elevations of N eeleyville and State, 
Line w.ere read from the company's profile. 

From Bismarck to Cornwall, on the Belmont branch, the 
railroad elevations were copied from the company's profile. 



DICTIONARY OF ALTITUDES. 253 

From Uornwall to Belmont they were taken from a list of 
elevations from the same source. They refer to tide-water, and 
have been corrected to read so that the St. Louis city directrix 
appears as 413 feet A. T. At Belmont the railroad levels are 
checked by the Mississippi River Commission levels of 1893, 
by which the railroad elevations are reduced 3.69 feet. This 
is distributed a:nong the stations from Fredericktown to Bel
mont equally. 

The elevations on the Cairo branch were checked by the 
main line figures at Poplar Blnff, and by the Belmont branch 
at the crossiug at Charleston. The Jackson braneh altitudes 
were compared with the Belmont branch station, where it joins 
the latter at Allen ville. The Doniphan bra.nch positions were 
compared with those of the main line at Neeleyville, the junc
tion of the two. All elevations are of top of rail. 

Location 

St. T.ouls, Ann street ... 

St. Louis, Dorcas street . 

" ' ork ·house . .... . ............. . . ...... ............ . 

Mlle·post 4 ........ . ....... . ..................... .. . 

Mlle-post~ ......... .. ............................ . 

Carondelet . . ... . 

Mlle-post G • . 

Rteln street, c·!ty bench (revised elevation de · 

termlned by city street 1tepar tment) ... .. . . 

nocks ................ ... .... · · · · · · · · · ··· · · .. · · · · · · · · 

l\f!l('· (>0St 'i ................... .. , ............... .. . . 

Bridge, Hlver des Peres. 

l\1ik· J)0St 8 

Ivory .. 

llarrncks . . 

Mlle-post 10..... . I 
J\lart11.mey creek .... . ................... .. ........... .. .. 

lll1Ie-post 1l . . . . . . . . . . .. . . . . . . . . .. .. .. . .. . . .... . . 

Altttucle-roe,m 
sea level. 

County . 
IL Il. I Hevlsecl 

elevat'n olevat'n 

418.00 418.80 St. Lo uis .... 

418 .55 419.3() 

420.00 420.80 

42000 420 .80 

425.00 !25.80 

420.00 420 .80 

421.50 422.30 

429.00 429 .80 

426.00 ~26.80 

423. 00 42i>.~O 

421.00 421.80 

421.00 421.80 

422.00 422.80 

418.50 419.30 

417 .oo 41,.80 

420 GO 421.:lO 

420 .00 420.SO 

~ 
~ 
' • . 
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Location. 

Altitude- mean 
sea level. 

lt. l!. I Hevlsed 
elevat'n elevat'n 

('ounty. 

- -------
Qunntntlne . . . . . .. . .. . .. .. . . . . . . .. . . . . . . .. . . .. . . . 417 .00 

Cliff Cave. .. .. .. .. .. ... .... .. . . .. .. .. . .. . . .... .. .. 416.20 

llllle-post 1:i 

Mlle-postl5 . .. .. .. .. .......... .......... .... ... .. . 

l\llle-post 1, .... ...... ...... ..... .. ..... .... ...... . 
illeramec 

415.80 

415.00 

4Ja.'i0 

414.50 

Bridge, ilferamec river .. . . .. . . . . . . .. . . .. . .. . .. . . 416.00 

~Ille -post 20, fromPlumstreet.................. 414.JO I 

Ktmmswlck ................................. m;.oo 
Sulpbur Sprlnits. . . . . . . • . . . . . . 410.00 

Grund Glaze creek . ...... • ... .. . 412 .00 

Mlle -post 2-l......... ...... .. .... ... . . .. .. .. .. . .. .. . . 411.00 

Glenwootl . ... ....... ......... . . 

Pevely .. ...... ..................... . 

Baker . ...... . . ..... . .................. . 

Crystal. .. .................. .. .. . ....... . 

Balley .............. •.... ... ....... .. . ........ ... .... 

Mlle-post .~i ........... . ... . ....................... . 

Hematite . .. . .. .... ......................... . .. . .. . 

\' lctorla .. . .. . . .. . . . .. . . .. . .. ..... ... .. ... . .... .. 

:Ulle, post 42 ................... . 

De Soto .. .. . . . .. . .. ............................... . 

m.oo I 
441 .00 

420.50 

422 .00 

418.00 

414.00 

437.00 

467 .00 

4!)6.00 

497 .00 

!\file -post 4L........................... ... ... ...... . 567 .00 

Rrldge, Big river 

Jlllle -post 51. . ..... . 

Blackwell ... .. . .... . .......................... . 

Cadet ......................................... . 

Minera l l'olnt . ............... .. ....... .. .......... . 

Summit (top of hill) 

622. 25 

591.00 

J92.00 

78:l.l)O 

864 .00 

985 .00 

llopewell. .. . .. .. .. . .. .. . .. .. . .. .. .. . .. .. .. . .. .. .. 898.50 

Urlelge, Big river, south end of trestle .. . ...... ,i5.05 

Irondn.le...... . ... . . ..... . .... . . ... . ... . ... . . . . . . . . . "iOO. 50 

Scott swi tch............. ........... . ........... ... . 808.l\5 

Hlalrsvllle . . . . . . . .. . . . . .. .. . .. . . . . . • .. . . . . . . . .. . .. . . 98f\. 29 

m.so St. l,ouis ........ 

417 .00 

416.60 

415.80 I 
41Ui0 

415 .,lO 

416 .80 

415.30 J etferson ........ 

415.80 

410 .80 

m.so I 
411.$0 

411 80 

441.80 

42Ul0 

422.80 

419.80 

414.80 

43i .80 

467 .so 
496 80 

49i .so 
567 .so 
6"2:l .05 ............... 
591.80 St. Francois 

592 80 

783.80 Washtngton . 

86! .65 

985 .55 

899 .05 

715 .35 

7VG. ';0 

808.-15 

950 29 
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Location. 

Bismarck .. .. .................. . ................. . 

Bridge, Charley creek ........................... . 

Iron Mountain . ....... . .... ....... . . ... . .. ........ . 

.\!l<ldlebrook ............ .... ....... ......... ..... . 

I'llot Knob...... . .......................... . .... . 

Ironton .... ........... . ............................ . 

Bridge, south fork Stout creek .. . 

Ar<"adla ......... ... . ...... ....... ................ . 

'l'I p 'l'op (highest point of the trac-k) .. 

Hogan .......................... .. ............... . 

:\!lie-post 100 .. ...... . ............................ . 

l\llle-post101. ............ . ........................ . 

~me. post 101 . .. . • .. .. . .. . .. . . . • . .. . .. . . . .. . . . .. . 

:-abula .... 

.\nnapolls 

J\Ilk · post 108. 

Bridge, Brushy c·r eek ...................... . 

Brlclge, Shaver branch .................... .. .... . 

.\Ille-post 115 ... ............ ......... ............... . 

'Bridge, Little f\haver bmn('h 

Des .\r(' ........................... . 

County line, Iron and Wayne ......... ..... ... . 

Gael Hill .... ............. . 

Hrldl{e, )lcKenzle creek . ......... . ........... . .. . 

lrlsh Jionntaln Gap ........ . ........ .. ......... .. 

Piedmont ................................ . . ....... . 

.\llll Spring ........... ..... .. . 

Brlclge, Koon branch .. . ..... . ... .. ........ . . . ... . 

Wllltamsvllle ................ . .. ................. . 

Brldl{e, Hayne creek .......... . .................. . 

BrJclge, Black river ... . 

County line, Wayne and Butler . .............. . 

Reeves .. . ... . ........ ...... ....................... . 

11111'- post 1;;!l ............................... ..... .. 

Altitude- mean 
sea level. 

H. IL IRevlsecl 
ele vat'n elevat'n 

1024.61:J lOU.69 

9i9.69 9,9 .li9 

10,6.6() 1076.00 

l!a8.80 uas.so 
931.00 951.00 

!JlS.70 I 918.70 

898.00 8<J8.00 

9'2J .6() 925.60 

1198.00 ll<JS.00 

88'-J .50 8~.50 

7;8 ,50 778.50 

76"1 .00 W2.00 

69:J.00 G93.00 

69:1.00 003.00 

6:1:!.50 633.50 

(i;l().50 630.50 

558.20 55S . 20 

528 50 r,28.50 

528.i5 !;28.75 

5aa.oo I 533.00 

544.50 a44.50 

~93 . ;;; 5ttrt:;;) 

842.20 s42.20 

634.00 6:l4.00 

(l.~1.00 63J.OO 

501.00 501.00 

439. 75 43\J.75 

Hs so I HS.50 

3!J'l.50 392.50 

3<J1.50 :l(l.l.50 

as5.75 3!;5. 75 

3Sl.OO llSl.00 

374. 70 374.75 

3.}ll 00 :{56. ()() 

255 

County. 

St . Jfrancois .... 

Iron ... 

Wayne . . 

Butler. ......... . 
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LoC'atlon. 

_\Jt ltucte-mean 
sea JevC'l. 

County. 

H. 1/ I Revised 
t•levat 'n elevat · n 

----'--
Jlllllarct .... . .. .. ......... ............... . ......... . 

Brlclg<>, mack rlver . ............................. . 

Poplar Bluff ...................................... .. 

Nt•eleyvillt• ... . ................................... . 

Ktate llnt• ...... ................................... . 

:i:-,fi.00 I 3;;6.00 Hu t ier . . . 

3,-,; .00 :J.}, ,00 . .... -..... 

34:i. ,;{ 

aoc..r,o 
2!Ui.!JO 

:H:s .• a 

:J06.00 I 
296.00 

·'--------

ST. L., I. M. & S. R'Y-CA.IRO BRiNOH. 

Poplar Bluff .................... . 

Bridge, mack river ............................. . 

_\sh llllls ........... . 

Brlclge, '-t. Francois river ............... . ....... . 

Dn<lley ............................................ . 

Bridge, LIC'k C're<>k .............................. . 

Dexter . .. . 

F.ssex ...... . 

Gray Ridge . . 

llt'ldge, Castor river 

Little River, depot .... . 

><lkeston ............... . 

Bayou st. John .................................. . 

Jlertrantl ............................. .... ...... .. . 

<'harleston ........................ . 

J(Qtlg'll . ............. .. .......... . .....• . ....... . ... 

:H3.,3 343. 7:l Butler ..... . ... .. 

:!46.00 34, .01 

:l:l:1.8:1 33;1.';8 

:u1uo :l3(l.:10 

:~.00 ;354 85 ><toddard ...... . 

;s:ll 00 330.80 

~7-t.!17 :i;4 . ';1 

:!01.00 :!00.,0 

298.00 2CJ7 .G5 

30,.50 307.10 

301.00 300.50 Xew Madrid ... . 

328 .50 32,.!JO Scott ........... .. 

3H.66 3H.00 

321. 40 320.,1 )11SSISS1pp1. .. 

321.25 323.W 

319.50 318.84 

ST. L.1 I. M. & S. R'Y-DONIPHAN BRANCH. 

XeeleyvlllP ....................................... ·1 
lrtle-po~t 4 ......... .. ............................. . 

Little l3lack rlvPr.. .. . ................ .. 

Yarner .... ,. 

_\Ille• pOSt 19 

Doniphan ... . ............. . 

3()(i.f-O 

30G.10 

30~.10 

319.931 

:i'l,.60 

3H . .I;; 

30!i.60 I Butler .. . 

:ioo.10 '· .......... .. 

308. 10 Ripley .......... . 

:l l9 !i3 

;{Si.GO 

:JH.3;; 
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ST. L., I. M. & S. R ' Y-BELMO N'X BR.A.NOH. 

LOCUtlOO. 

Bismarck . . . .... . . .. .. ..... .. ........ .... ... . . ·· · 

V>ughboroogh . .... .. . 

DeLassus . ..... . .. . ... . . 

13rldg-e, Wolf creek .. . 

Koob Lick. ............... . ............ .. .... . 

Bridg-e, Little ~t . Francots river (where track 

enters cut on somll s lcle). 

1''redericktown .. . ... .. . .. . .. . . 

Cornwall ... . .. .... . . ............ . 

Marquand . .................... . . . .. .. . ... . . ... . . .. . 

llessvme. .. ... ... . .... . . . . ................. . 

Gteo ;\llen .. .. ...... .. ..... .. ... . .. ...... . ...... .. .. . 

111a rbte U ill. . . . . . . . . . . . . . . . . .. .. ... ... . 

Lattin .. 

" ' !lite \\'atei· . ... ... ... .•..... ... ... 

Allenville. 

Delta ...... . 

County line, <' a pe Girardeau and Scott ....... . 

Morley .. . .. . ... ..... . 

Elodge t t .. . .. . 

T>lehlstadt .... . 

County line, Scott a nd Mississippi. .. . .... ... .. . 

Charleston .. . .. . 

Crossing, Cairo b ranch St. L , T. )t. & S ... 

Crossing, St. L. "· \Y . . .. 

Henson 

Belmont (revtsed elev. M. R. c. levels 189:;J. 

AltittHle- rucun 
sea levf'l. 

R.H . I HE'VISf'd 
elevut·n elevut'll 

County . 

102.J .OO 102! .G9 st. 1tranco1s ..... 

!)21) .()(1 !l20.GV 

890.00 800.6!) 

832.00 ~32J,9 

!)40.30 !1-11.00 

739.00 739 .69 Madison . ... . . ... 

722.00 722 .59 

fl9\l.:l:l 699 .'it 

l'li0.00 5;0 . 19 

592.40 592.39 Rollinger . ....... 

458.00 457.79 

420.(>() 4~0 .09 

381.10 396.49 

065.00 :l64.19 Cape Girardeau. 

:l;;:l.50 :\52.59 

:H2.60 311 ;39 

334.60 333 .19 

315.61:1 344.07 Scott ..... 

:l27 . 68 :125.87 . ............ 
329.00 327 .19 .. .. ...... .. 
;12, .68 325 67 

326.00 323 . 59 Mississippi 

326.00 323.59 

318.00 315 .3!1 

315.00 312 .19 

:lJJ.00 310 .00 
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ST, L. , I , } :I. & S, R'Y- JACKSON B&ANOH, 

Location. 

All ttude-mean 
sea level. 

I 

l t . 1(. I Revised 
elevat'n elevat 'n 

Cou nty . 

Allenv ille. .............. .. .... . ............. . . . .. . . 353.50 352 59 Cape Gtrardeau. 

Conn ty road ( station 100).. . . . . . . . . . .. . ........ . 

County road (Statton 12'i) . . . . • : . . ............. .. . 

Dutch town . . . .. .. . . .......... . ...... . .. . .......... 1 

Gordonville ......... . ......... . .. ........ . . .. ..... . 

Jackson (clepot) ... . . . ... . ......................... 
1 

339.f,I) 

857 .'70 

370.83 

429.50 

338.04 

3$.24 

351.M 

369.37 

428 .04 

A T CH ISON, TOPEKA & SANTA F E SYSTEM . 

CHICAGO, SAN'l'A FE & CALI FORNIA RAILWAY- MAIN LINE. 

The elevh.tions of this lin~ were copied from a list fur
nished by the chief engineer of the road, Mr. James Dun. 
They refer to mean sea-level, and are based upon the St. Louis 
city directrix as 413 feet. They were carried to Kansas Uity 

union depot through the Belt line. The elevations are top of 
rail at east end of depot. These :figures, when corrected at 
Kansas City to agree with the Coast Survey determinations, are 
then carried by the railroad levels without other corrections 
to Ft . .Madison, Iowa, where tbey agree with the Mississippi 
River Commission levels at that point to 0.444 feet. In both 
cases, that of the Coast Survey and the Mississippi River 
Oommission, the St. Louis directrix is 413. The railroad pro
file (list) gives Ft. Madison as 521.831, which is corrected by 
subtracting 0.787, with a result of 521.044. The Mississippi 
River Commission elevation for Ft. Madison, St. Louis direc
trix being 413, is 107.6 + 413= 520.600-tbe difference between 
the two lines being 0.444. 
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Altitude-mean 
sea level 

LO<'allon. 

I 
R. R. I Revised 

------------------ . elevat'n elevat'Jl 

259 

County 

Dumas.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 558.7!'8 558.011 Clark .......... . 

l!evere.... .. ..... ...... . .. ... ... . ... ..•... ... ... . R74.723 6,3.936 

~ledtll .. . . . . .. . . .. ... . .. .. . . .. . . .. . . . . ... . . . . . . .. . . . . 705.310 704.553 

Wyaconda. .. . ................ . .... .......... . ...... 75Ll33 753.346 

Gorin .. ...... . . ...... ...... ... . 

Rutledge ............. •.. .... 

Baring .. .... ....................... . . ...... . 

Kenwood ................................... . 

Hurdland .......... •......•..•. ..... ...... .•.... .. 

Gibbs ..................................... . ........ . 

r.a l'lata .............. ... ... •.. ... ....•........... 

Ollver ............................................. . 

Elmer. 

Ethel. ...... . ... .. .......... ... ............ .... ... . 

Hart ...........•..•..........•.......•....•... 

lluckltn . ...................... . ... .. ........ . 

<'rosslng, If. & St. J ............... •......... 

Marceltne . . 

Hothvtlle .. 

Menrlon .. .. .. .. . . . ..... .. . ........... . 

Dean Lake .............. .. .. . .. 

<'rosslng, "'abash. 

Bos worth . 

Xewcomb 

Carrollton ... . 

Palemon ............. .. ....... . . 

:Sorhorne ........ ... ... ... . . . . . . .. . .. . .. ........ . . 

Hardin .... .... ...... . 

r.extni,:ton Junction. 

Camden ..... 

(l'.. ::i. Eng.) ... 

701.083 

649.423 

808.586 1 
77!.f 083 

1m.9aa 

b'93.2$3 

9U.oi4 

807.'iG'i 

731.bO'J 

808.48i 

8,IJ .665 

!Jl7 .606 

OOi .120 

bj;j 6.'13 

(;91.533 

G&5.6JO 

659.923 

6b0.853 

748 825 

71!). l(il) 

G(,, .723 

680. 4~~ 

,>k,.069 

G9a 723 

G.<).4. 'i~J9 

708.723 

717. 72~ 

68;;.61:l 

high water (\\'allace)....... 723.013 

700.W!i 

G48.G36 

80,. 799 

778.2HH 

8'l7.U6 

892.496 

tll3.'i87 

SOfi.980 

731 022 

80, . 700 

812.8,S 

916.819 

006.3~:I 

h07 ."46 

693.746 

GSJ .833 

G5!). la6 

Gb0.00/l 

,48 038 

ilS.382 

6,..4 .936 

6,9.f>46 

6S(L282 

Gf/2.936 

694. 012 

707.9$ 

716.936 

i,cotland ....... . 

Knox ........... . 

.\<lair ........... . 

l\lacon . . 

Linn . .......... . 

Charlton ....... . 

Carroll ..... . 

Hay 
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T,ocatlon. 

At herton ......................... . ......... . ..... , 

~::::1::: ~: -~-~:.:::::::.:::::.:::::.::.::.::::::: I 
mg Blue J unction ..................... . . . ....... · J 

Kansas City, union depot (revised elt>vatlonl 

determlnerl by th e L'. S. C. & Q. i<urvey) ... 

. \lt itude- mean 
sea level. 

H . R. I Bevtst><l 
elevat'n elcvaL'n 

767 .96:~ 767. 17(; 

7;,0.198 , 749.511 

County. 

J ackson .... .... . 

ST. LOUIS ,~ SAN F 8.ANCldCO RA.lLW.A.Y- MA.IN LINE, 

The railroad elevations of all stations were copied from a 
condensed profile furnished by tbe company, on which tbe 
elevations of top of rail at stations were given in figures. Tbe 
profile elevations were based upon the St. Louis city directrix, 
which at the time the road was built was supposed to be 428 
feet A. T. The latest determinations make it about 413 feet 
A. T., and the elevations on the profile were reduced to that 
by subtracting 15 from each. The data for revising the rail way 
elevations were obtained from the city levels of St. Louis and 
the levels of the U. S. Coast and Geodetic Survey. 

Those points determined by the street department of St. 
Louis were reported by the street commissioner, and were 
referred to the city directrix as a datum. To each elevation, 
413 was added to reduce to the tide-water datum. Those 
determined by the U. S. C. & G. Survey were famished by the 
superintendent of the Coast Survey. They represent field 
computations only, and are subject to sprue revision. They 
refer to the ground in the middle of the road in fron t of the 
railway stations. 

The elevation of the St. L . & S. F. track at P,;1,ciftc was 
assumed t o be the same as that of the Mo. P. Fractions of 
feet were dropped, and the elevations of the stationR between 
P.tcific and Tower Grove, a point determined by the city street 
depa,rtment, were determined by adding l foot to ea.ch. South
west of Pacific no check on the railroad elevations occurs until 
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P eirce City is reached. The Coast Survey elevation hero is 3 
feet less than the rail way elevation. In going toward Pa.cific, 
three feet were subtracted from all stations from Peirce City 
to Lebanon: then two feet from stllilions between Lebanon and 
Arlington, then one foot to Oolfoyton; beyond which tht' railroad 
elevations are unmodified to Pacific ; from thence to St. Louis 
one foot is added. 

The Coast and Geodetic Survey followed the Arkansas 
division ot the St. L. & S. F. railroad from Monett south Wt\rd 
to the state line, so the elevations of points on that division 
are corrected according to its work. 

The railroad elevations on the Chad wick branch were not 
changed, excepting to agree with the present determination of 
the St. Louis directrix, on account of the lack of direct con
nection with the m,:iin line at Springfield. The railroad eleva
tions refer to top of rail, and the Coast Survey elevations to 
grnund in middle of tr.tck. Tb.e St. frmis street department 
elevations refer to top of rail also. There has been no attempt 
to correct for this small amount, about 4 inches, on account of 
the fact that railroad elevations are not exact enough to make 
the correction valuaulE>. 

Lo('atlon. 

st. Louis, Grand avenue (r.ivlsell from city 

.\l tltude-mean 
sea level. 

lL lL I l{evlSCll 
elevat' n eleva t 'n 

Coun1y. 

levels) .. .. .. .. .. .. .. .. .. .. .. . .. . . .. .... ... .... 4f,O.OO •4r,~. 1:l St. Louis ..... .. . 

'-t. Louis, Chouteau nvf'nue.... . .. . . . . . . .. . . . .. 471.00 

~::::,:~:;~o~.~ ~r.e~l~e,~ .~ro~:1. c'.~~. '.e~:~ ls'.:::::::: :1 
Cheltenham ................................. .. . 

~outh Benton . . . . .. . .. . . ........................ . 

Gratiot ......................................... .. 

Old Or c·hnrd ...................................... . 

South \'i"ebs ter ... . ............. . .. . ... .. ... . . 

Glendale .. ... . ................. . .. 

Oaklancl ........... . ........ .... ... . 

Oak Rlcl1te ............ . ....................... . ... . 

4<;9.00 

4J-I.OO 

4-li.OO 

46G.00 

4f,S.00 

~~2.00 

603.00 

600.00 

605.00 

,;o3.oo I 

•48f\.{)() 

4;iJ 00 

44S.OO 

4f>ll.OO 

469.00 

601.00 

601.00 

f,06.00 

fiOl.00 I 
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Location. 

South Kirkwood .. 

Rose H ill. ...... .. 

:Moramoc ........ . 

Rankin ...... . .. .. ... . .. .. ... ..... ... ... ... .. .. . .. . . 

Southside .... ...... . ...... .. ... . . .... ... .. .. . .. .. . . 

Mlncke ........ ........ ..... ... . ...... ... . 

Crescent ....... ... . .. .. .. .. ...... . .. .. . .. . 

. \ltltude-mean 
sea level. 

R. n. J Revised 
lelevat'n elevat·nj 

Coun ty. 

613.00 

634.00 

42ii .OO 

425.00 

439.00 

4H.OO 

478.00 

614. oo St. Lon ts .... .... 

6-%.00 

426.00 

426.00 

440.00 

442.00 

4i9.00 

.Eureka . . .. . .. . . .. . . . . . . . . . . . . . . . .. . . .. . . .. . 460 00 46).00 

Allen ton....... ......... ... .. . ... . ... .... ..... . . . . . 510.00 

Pa('Uic . .. . .. .... ... . ....... ... ........... . ........ . 

Catawissa .. ...... . . 

Rohertsvlll.) . .. .. : . .. . .... .... .. ..... .. .. . .. . 

~loselle ................ .... ... . . 

S t. Clalt· .... .. .. .. . .. .. .. ........... . .. ....... ... .. 

Anaconda .. . . ... . . ............. ...... ... ..... .. . .. 

Stanton .... ...... . .. .. . .... . . . .. ............... .. 

Sulltvan 

Bourbon .. .......... . .. . . . 

CoJl'eylon .. 

Leasburg .. 

Cuba J t1nct•on . . 

Iron Ridge. 

KnobvJew .. 

St. James ... .. .. . 

Dillon .... . . ... .. . . . . 

l{Olla .. . .. .. ........ ...... ................ .. ........ . 

Beaver.. .... ... ........ . . 

Newl)urg- . ...... ..... .. ... . ..... . .. I 
Knotwell .. ......... .. .......................... . 

Arl!ngton ........ ... ... ...... .. .... ..... .. ...... I 
Jerome ...... . ..................... .. I 

Franks .... ... ........ ... ... .. ... . .... . 

Dixon ... . ....... . ... . 

Hancock ........ . .. . . 

Crocker . .... . 

462.00 

521.00 

495. 0C 

501.00 

7GO.OO 

837 .oo 
865.00 

966.00 

9H.OO 

1025.00 

1015.00 

1010 00 

1043.00 

1055.00 

1083.00 

1085.00 

109:\.00 

723.00 

706.00 

694.00 

689.00 

6~.00 

970.00 

1189.00 

1109 .00 

1128.00 I 

511.00 

463.00 f'r£tnklln ........ 

521.00 

49".00 

501.00 

760.00 

S.37 .oo 
865.00 

966 00 

947 .00 

1024.00 

1014.00 

1009.00 

1042.00 

4054 .00 

1082.00 

1084.00 

1092.00 

722.00 , 

i05.00 

693.00 I 
687 .oo I 
692 .00 

Crawford . ... 

Phelps. 

968.00 I Pulaski 

118i 00 l " 
1107 00 '' 

1126 00 
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LOcatlon. 

Altitude-mean 
sea level. 

R . R. i uevlsect 
elevat•n elevat'n 

County. 

------------- ---'---"'-------
Swedeborg. 

UIC!lland .. 

Stoutlancl. 

.. .... ..... . ....... ... ..... ' 1116.00 I 1114.00 Pulaski .. . ..... . . 

Sleeper .. ........... ........ . ..... . .......... ... .. . 

Lebanon . . 

Brush Creek . ................... .. . .. .. .. .. . . . 

Phillipsburg .............................. . 

Co11,,ralr ....... . ................... . . . 

Niangua . ...... . 

) rarshflelcl. .. . 

'Northvlew ... . 

Strafford ... . ..................... . 

·Lyman ..... ... . 

Sprlngtleld ... . . 

Xlchols ...... . 

Dorchester . . . . . . . . . . .. . . . . .. .. . ..... . 

Rrookllne ... .. . ........... .. . . ... . ...... .. .... .. .. . 

Republic ... . ............. . ...... .. .... . 

Hllllngs ... .. ........... . .. .. . . ...... .. ........ . ... . 

Logan ......................... . ...... . ...... .. . 

Aurora ........... .. ................. .. 

Verona ................ .. ... ....... .. . . ... . 

Summit .. . 

Plymonth 

Petree City (revised elevation determined by 

1142.00 

1168.00 

1219.00 

1267 .00 

13M.OO 

H24.00 

1405.00 

u:is.oo 
H90.00 

1440.00 

1481 .00 

rnso.oo 
rn4&.oo 
1.m.00 

128\J.OO 

1288.00 

1314.00 

rn6~.oo 

1a7s.oo 
136'1.00 

1264.00 

1443.00 

1290.00 

1140 00 

1166.00 Camden . ........ 

1217.00 Laclede .... 

1265.00 

1301.00 

1421.00 

1402.00 

1435.00 Webster. ...... .. 

J.187.00 

U:l7 .00 

1478.00 Greene . ... ...... 

rn,, .oo I 
1345.00 

1268 .00 

1286.00 

1285.00 

1311.00 

1366.00 Christian . . . ... .. 

13i2.00 I T, awrence ..... .. 

1360 00 

1261 00 

1440.00 

Barry. ..... ····· 

t;.S.C.&<:.Snrvey) ............... .. ....... . . 1200.00 11!/7.00 Lawrence ...... . 

Rerwlck 

Richey ....... . . ................................... . 

Granby City ... .. .................... . ............. . 

Neosho .... .. 

1125.00 , , 112i.oo Newton ........ .. 

1073.00 1070 00 I 
10:12.00 lO'lll .00 

1026.00 10'2:l .OO I 
s ummit ......... ....... .. ........................ . . 1176.00 1173.00 

!ton Switch . ... .. . . . ............... . ............. . 1097.00 

Dayton.. .... ...... ... ..... . ...... . ......... . ... . .... 9G2.00 

lo<J4 .00 

959.00 

849.00 Seneca 
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ST. LOUIS & SAN FRANCISCO RA.ILW A.Y-KA.NSA.S B&ANCH • 

LoC'atlon. 

. \ltltucle-mean 
S('a Jevcl. 

R. R. I Revised 
elevat'ntlevat'n 

l'clrce City (revised elevation detcrm1ned by I 

County. 

lJ. S. C. & G. Survey)................ . ... ... ... 1200.00 ll!l7 .00 Lawrence ...... . 

Wentworth (revised elevation determined by 

U . S. C. &, (;. Survey) .. . 

Talmage.:. 

Sarcoxie . ...................... . . . .....•.......... . 

Reed ..... . ..... . ....... .. . . .... •. ................... 

Knight . .. ............... . ....................... . . 

Carthage . . 

J\lacy . ... . 

Oronogo 

Carl Junction ... . ..... ...... . 

12~2. 00 122; .00 

1231.00 1226.00 Ne,vton ... . 

uo; .oo 110'-C)O Jasper ... .. .. .... 

ll20 00 1119.00 

1087 00 1086.00 

9-11.00 940.00 

10'.!0.00 1019.00 

936.00 9.JS.00 

896.00 895 .00 

856.00 s;;;..oo 
846.00 845.00 ::t:l~~~cl ::: :: :: ::. :: . .. ··· · ::::::: ::::: :::::::::·I 

--------------------'---------------
S'l', LOUIS & SAN FRANCISCO RAILWAY-SALEM BRANCH. 

Cuba ....................... . 

Halbert .................. . 

Mlcllanrl . . ... . 

Sankey ............. . 

Steelville .. .. . ... . ... ..... . . .. ..... .. . 

l<oswell. 

Eugenia 

Ulghway ................ ... . ...................... . 

Keysville . 

Canal. .. . ............. . . . 

Boaz . ... .. ................ . .. ..... .... ... ..... ... .. . 

~ltgo ..... ... ............... ... . ... ................. . 

Cook .. .. ... .. ...... . 

Boscobel .. 

Avery. 

llowe. 

~alem 

1025.00 1009.00 Crawford ....... 

722.00 ';06 00 

724 00 70H.00 

738.00 722.00 

760.00 'i44.C)\J 

85:i.OO s:39.00 

!)00. 00 984. 00 

1023 .00 100\J.OO 

!)().',.00 889.00 

fi78 .00 862.00 

8!l3.00 !<67 .oo 
8'J5.UO 879.1)0 

901 . 00 SSJ.00 

1177 .00 116) .00 

1235. 00 1219.00 

1150.1)0 1231.00 

1189.00 lli3 .00 
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sr. LOUIS & SAN F&ANCISCO-CHADWICK BRA.NCH, 

Location. 

liprlngtteld (main Hue) .. . 

l,angston ........... .. . . .. . 

(Jalloway .. . 

Gates. 

Cassidy. 

Summit . . 

Ozark . 

Sparta 

Ctm<l wick . . . . . . . . . . . . . . . . . ..... .... .. . 

Altitude-mean 
sea level. 

R. U. I Revised 
elevat•n

1
e1ovat'n 

1348 13!5 

1360 1347 

1169 l166 

<.:onnty. 

Greene .......... 

1161 ms I " .... .. .... 
1237 123; Christian .... .... 

rn42 l:J43 " . ....... 

llll 1108 

li\89 1386 

1~75 U72 

ST. LOUIS & SAN F&A.NCISCO- ARKANSA.S & TEXAS BRANCH. 

Plymouth .. ....... . ........................ . .... .. . . 

Purcly(revtsed elevation by lJ. S. ('. & G. Ii.) ... . 

Rutterflel<l 

J•:xetPr ...... . 

Washburn (revised elevation by l ,. r:-. (].&,<LS.) 

Reltgman 

S tate line 

1290 

1!82 

luM 

1557 

1465 

1510 

Bar1·y .. 

1482 

1536 

1555 • 
1463 

1537 I 
155! 

ST, LOUIS & SAN F RANCISCO RAlLWAY- BOL\VAR BRANCH, 

:,,prlnµftelcl (matn line) . 

Ritter . 

Willard .. . 

Asl1er . . .. . 

l3uckley . .......... . .................. . .... . ....... . 

Gray(lon ... . 

sac river . ................... . .. . . . 

" ' lshart. 

'r .-e ,nont. 

Bolivar ... . . . 

G- 18 

1348.00 1345 00 Greene ........ . 

12'16.00 124:3.00 

1231.00 ,12:~1 .00 

lUl.00 1138.00 

1178.00 1175.00 

989.00 986.00 Polk ........ . 

995 .00 992.()() 

972 .00 969.00 

1137.00 1134.00 

lOf.S.00 1065.00 
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ST, LOUIS & SA.N FRA.NCISCO RAILWAY-JOPLIN BRA.NOR, 

Lo<'atlon. 

Oro11ogo .. .................... . .. . ............ . 

South Oronogo ................ . 

\\' eDl> City .... 

East Joplin . . . . . . . . . . . . . . . .. ...... . ........... . 

Joplin ........... .. . . ......... . 

,h1ckson .. ........ .. ........ ................ .. .. .. . 

Rtate line........ . .. . . .. . ................... . 

.\lt!tude-mean 
sea level. 

lt. R. I Hev!setl 
elevat·nl elevat'n 

9:l8.00 935 .00 

!)15.00 912.00 

()96 .00 69:l.00 

~S,, .00 \lS'l . 01) 

!J81 .oo ll-~l.00 

10'21.00 1018.00 

9-15.00 Dlt.00 

<..:ounty. 

Jasper .... ... ... . 

S'l'. LOUIS AND SAN FRANCISCO RA.ILWAY- GIRA.RD f.lltA.NOH, 

.Joplin. 

Thoms ... . . . ........ . ...... . 

9Sl.00 

!!58.00 

981.00 I Jasper .......... . 

sJ~.oo " .......... . 
Carl .Junctlon . . . . . . . . .. . . . . .. . . .. . .. .. .. .. .. .. .. .. b'!l6.00 89:l.OO 

Waco . . .... . .... ..... . .. . . ... . 

State line ..... . . .............................. .. . 

• 

005.00 

913.00 

W2.00 

!/JO.Oil 

S'.l'. LOUIS & S'.l'. JOSEPH RA.ILWAY. 

These elevations were copied from a list furnished by Mr. 
James Dnn, chief engineer of the road. They refer to mean 
sea level, and are for top of rail. He stated that •' these ele
vations do not check up as closely as we would desire, and we 
have always used them with a little hesitancy." He also stated 
that the difference in elevation between Santa Fe tr.tck, top of 
rail, and 0., M. & St. P. track, top of rail, at their crossing at 
Lawson is 22.3 feet. The railroad elevation of Lexington June· 
tion is 697 feet, while the revised elevation of the O., S. F. & 
0. track at its station is 693.012. It is not known whether or 
not the point on the St. L. & St. J. track called Lexington 
Junction is at the Wabash depot or at the O., S. F. & C. depot 
or at the C., S. F. & C. crossing. The figures have been cor· 
rected to agree with the C., S. F. & C. depot, though by this 
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correction they would agree pretty closely either with the C., 
S. F. & C. crossing, or with t,he Wabash depot, since the cross
ing is only 250 feet west of the station, and the Wabash depot 
is about the same distance away, and all on the flat bottom 
lands of the l\fissouri ri.er flood plain. There is no check at 
the St. Joseph end. 

Location. 

.\ lt ttucle-m<'an I 
s~a level. 

1 
IL IC 1 1{<.'VISl'Cl 

elevat·n elevat·u l 

County. 

------------------------ ------
Xortll Lexington .......... ..... . 

Lcxlni-rton J nn<"tlon ........ . .... . 

l!IC'hmond ..................... . .. . 

Rt. Cloud ... ......................... ... ...... .. 

,-wanwl<"k ............................... . . . 

llallard .... . 

Ylb lJarcl ... . . 

(;%.00 G82. 012 I Hay .. 

()!fi' .00 

~,2.00 

';~7.00 

!)()5.00 

G!/4 012 " . ...... .... ... . 

i,()!J.0121 

7;,J .012 

'Nl.012 

IOlfi.00 1015.012 

Lawson............. ......................... ....... 105f>.00 10,;5.012 

l'onverse . .. .. .. .. .. .. . .. .. .. .. .. .. .. .. . .. . .. .. .. .. 10~0 no 10i 7 .012 Clinton ... 

Lathrop .. . .. . . . . . .. . .. . . .. .. . .. . . . . . . . . . .. .. . .. . .. . HJi2.oo 1om.012 

Lyons ............. ... .. ........ ............... ... . 

l'lattslmrg (C., r,. r. & P.J .. .. 

,-earce . ..... . .. .. .. ... . 

Tanner ........ ...... . 

\\'alker . .. ...... . . ..... . 

Gower ...................... ... . 

F razier .... .. ......... . ....... . 

~\~e ncy ... ...... ...... .......... . ... . .. . . .. ........ . 

Bei> ('rei>k .JunC'tlon . ....... ... . 

)latney ..................... ..... . 

Conni> tt. ... .... .. .. .. .. .. .. . .. ................ .. 

,-,t. Jo~eph, a ll c-rosslngs .. ...... .... . 

!Ji,(). 00 !Ji7. 012 

!Jf.1.00 I lJGfJ. 012 

IO!i .00 !OU.012 

;..;~-; .00 SRJ.012 

!IC)~ co !!00.012 

9:IG.00 9:l;l.012 

!)-11).0() 9~ • . 012 

~~ .•. oo !l.~2 012 

9;; .00 !)74.012 

HKX>.00 1002.012 

H6\J.OO 8(;6.012 

8:l9 .00 I s:~r.. 012 

Buchanan. 

S'l'. LOUIS, KANSAS CITY & COLORADO RAILWAY. 

A list of relative elevations of stations on this road was 
secured from Mr. Ohas. I. Brown, tbe cbief engineer. The true 
elevations were determined by comparing these relative ele-
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vations with the elevation of the Wabash railroad at Forsyth 
junction. They refer to mean sea level through the St. Louis 
city directrix as 413 feet A. T. The elevations are of top of 
rail. 

A ltltucle-mean 
sea level. 

J..o<'a tlon. Count }' . 

R. It. I Revised 
elevat •n

1
el<n'at 'n 

l!'orsyth Junction. 480.75 480. 75 St. Louis . ....... 

Sklnker l'Oad . . ................ .. .............. .. .. . 496.75 496. 75 

~·orest City ...... .. 4D9.75 499. 75 

(;Jayton ... .. ..... . 5t'i . 75 547. 75 

l'anlta . .. .. .. ... .. r,24. 75 524 75 

~·argo .. r.ii . 75 571 .75 

Olivette .. .. . .. ....... . ... . 595 .7;} 59J.7;-, 

i,aoowood Park ........ . .. a95.7J 595. ';[) 

Lackland ....... . ........ . 6.'lO. 75 mo.75 

Ascalon .. . .............. . 37tL'75 on.7, 

Bond. ;;()6. 75 ~>OG. 75 

Vigus . . 455 . 75 451) . 75 

nonner . ... H5.75 Ho 75 

Creve <;aeur U..75 44'i. 75 

2'Iona ... . ....... .. 150.75 450.75 

Dr.-w .. .. .. ... . ... .... . . .. . 453 .75 453.75 

Gumbo .. . .. . . .. .. ...... . 45'; .75 45';.75 

Rtevens .... . 457,.;5 457.';5 

Bonhomme .. . 458. 75 458. ;5 

Centaur . .. . ,4~)9.7f> 459.'75 

County llne. St. Louts and 1''ranklln ... 46~. 75 -tG8.75 

PortRoyal .. . ... ......... .. 4~8. 75 4f>M . 'i[> l:ranklln 

Rt . . \!ban .. .. . .. .. .... .... . 469.75 4H9.7f> 

.Bec-ker .. 479.70 47~) 75 

Labadie 51a.''i5 515.'75 

vmo Ridge ... .. .... .. 6'21. 7;, G21 . 'i,1 

soo.7J I 50,-,,7; l 
o-15 .'rn I 545. i5 

Derry .... . ... . 

1; n1on ... · . ... . ···1 .. . 
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KANSAS CITY, FT. SCOTT & MEMPHIS SYSTEM. 

MAIN LINE. 

The railwa.y elevations herewith given, excepting certain 
railroad crossingt1, were compiled from a list which was fur
nished by the chief engineer of the road. The elevations of 
,some of the railway crossings were given in two letters from 
the engineer, but they failed to agree by about three feet. He 
stated in the last letter that the elevations therein given are 
corrected elevations. The last ones sent are the ones used, 
but it is not certain that these a.re of the same series as the 
other elevations which were sent in at an earlier date. If they 
are not., then all the others are wrong, by at least the difference 
between the two series, for the revised elevations have been 
determined by correcting the elevations at the crossings to 
agree with what was considered fairly reliable data. At the 
crossing of the Mo. P. and the K. C., Ft. S. & M. roads at 
Lamar, there is a Coast Survey determination. At Nichols 
Junction the Memphis elevations are corrected to agree with 
the St. Louis & San Francisco rail way elevations. East of 
Nichols there are no other checks. 

The K. C., C. & S. railway is made to agree with that of 
the M., K. & T. at Olin too, the Mo. P. at Harrisonville and the 
main line of the K. C., Ft. S. & M. railway at Ash Grove. The 
elevations of Belton and Coleman were determined by the U. 
S. Coast and Geodetic Survey in the summer of 1894. 

There is no check on the Current River railroad levels 
after it leaves the main line at Willow Springs. Elevations are 
top of rail. 

Location. 

Last Chance . . . . . . . . . . . . . . . . . . . . . . . . ... .. ....... . 

Liberal. ..... . .. . .......... ... ..... . .............. . 

Altitude-mean 
sea Jev .. 1. 

R. R. I Revised 
elevat•n elevat'n 

RG'i' .50 

904,00 

862.00 

1,'1)8.00 

crossing Mo. l'ac........ .. .. . .. . .. . . . . . . .. . . . . .. . . 89S.80 &113 .00 

Iantha.. ............................................ 996.oO 991.00 

County. 

Barton .. , , ..... , 
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Location. 

La1uar . ... .. .. . ... .. .. . ... . ... . .. . .. . 

Crossing )lo. Pac. (U. s. (' . & G. S.) . . 

Kenoma . . 

Uoltlen ('ity ... . . . .. . .. . .. . ... . .. .. .. 

Cockwootl .. . .. .. .. . .. .. . . ...... . 

South (;reentteld . ... . . : . ...... .. ....... . .. . .. ..... . 

l _.ilgri1u ......... .. . . .. ............................. . 

J•:verton .. 

Emmet .. 

.\sh Grove. 

RoisD'.\rc .. 

Campbell ... . 

Xichols .Junction (5t. L . ,~ s. 1<'., checked by 

I'. s. C. & G. Sur. at Peirce City and Purdy) .. 

Springtteld .. .. . . . 

Turner ......... .. 

Rogersvllle ................ . ...... . 

Fordland .. ... . ..... .... .. ... .. .. . ., .... .... .. . 

Seymour . . . 

Cedar Gap 

l\Iansll.elcl. 

~Jacomb 

Xorwoocl. 

Mountain Grove .. . 

('abool . ..... .. . ... . .. 

,;argent ........ . ...... .. .. ..... . . ..... . 

8terling .. .... . .... . 

Wlllow s prin gs ... . . . . .. . ... :::::::::::1 
nurnbam ... . ... ... ........ . ..... . 

Oltlen . ......... . 

West Plains . .. .. ... . .. .. ... . 

Chapin ... : .................. .. ...... . ............. . 

Hrandsvllle . . ... ... . .... .. . ... .. . . .... .. . .. .. .. .. . 

Koshkonon g . .......... .. .... .. ... . . . ...... ... .. . . 

Thayer .... . .. .. .. .... .... ..... . . .... . . . .. .. . .. .. . . . 

Al t itud&-mean 
sea level. 

lL R. I Revisf'd 
elcvat'n t•lovat'n 

912.so I 9a7.00 

956.80 9;;1.00 

~Ht .r>o 005.00 

1031 50 102G.OO 

10~3.50 108'J 00 

918 50 915 00 

929 .50 927 .00 

103!).50 10-18.00 

111:, .50 1U4.00 

10.JS.50 lOlH.50 

1219.50 121!).00 

1280.50 1281.00 

1267 .30 1268.00 

t2-t37. rx1 1268.00 

1183.0() 11!)1.00 

Hfil JO 14(,2 00 

JG()(l .50 wo; .oo 
] (i.}8,50 11159.00 

1691.:,0 lG!l'l.00 

1496.:,0 1497.00 

1512.;,Q 1513.00 

1497 .;,o 14!!8.00 

1479.f>O 1480.00 

11r,o.~o llG!.00 

1!\il9.JO I la.10 .00 

1499.~0 1500.00 

1253.50 I 121\4.00 

laH.50 um.oo 
1245. 50 124(; 00 

!)G,'>.:,0 !)(;(i .00 

8!)1.50 8H2.00 

9,,; .:;o I 9ii8.00 

910.50 \H J.00 

9:l(Lf>O I 9:l; . oo 

C'o\lnty. 

Barton 

Dacle .. . ...... 

<;reene .... . 

Webster ..... ... 

" ·right . .... .. .. . 

'l'Pxas. 

Howell ... ... . . . . 

Oregon 
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KAN S AS Cl'lY, CLJNTON & SPRINGFIELD RAILWAY, 

LOcatlon. 

Altitude-mean 
sea level. 

County 

It. H. I Revised 
elevat'n elevat•n 

-------------·--
113i\.OO J 1101.00 J Cass . .. . nelton (U .S. C. and G. Sur) ........... .... .. 

l!aymore junction. 

crossing l\lo. P. 

Pleasant nm .. 

C'olcma11 (U. s. C. ancl G. :Sur.). 

('rosslog;)Jo. P ........ ............. . .. .. .......... . 

Harrlsonvllk .... .. ........... .......... .. . . .. .. . . 

Dougherty ...... . . . 

Garden City .. ..... ... ... ......... . 

Creighton . . ... .. . 

Urich ..... .. . .. ............ . ........... . ............ . 

Hartwell . . .. . 

Clinton .... . 

M., K. & T. crossing (che('ke<l by U.S. c. anti 

<.:.Sur.at Nevada). 

Deepwater . ... . ...... . 

Lowry City . .. . ...... . 

Osceola .. .. 

\'Ista .. . 

Collins ............................. ........ ........ . 

numansvlllc ...... .......... . .................... . . 

l>unnegan Springs. 

Fair Play ........... . ... . ... ..... . ............. . .. . 

AWrlcll ......... . . . 

:'\baron ...... . . .... ..... ............................ . 

·walnut Grove ... ..... ............... . ......... . 

::1:1~:~-~ .. ·. ·. ·.:. ·. ·. · .. · .. ·. ·. ·. ·. ·.:: .. : · .. :.:. : : : : ·. ·. ·. ·. · .. ·. ·. ·.1 

1140.00 ... .......... . 

864. 00 

891.00 

Hm.oo 1014.00 

9()().00 !,'96.00 

891.00 878.00 

$1)9.00 886.00 ' 

924 .00 911.00 

786.00 773.00 

757.00 741.00 Henry .... 

768.00 755 .00 

77S.OO 765.oo I 

767 .oo 71i4.00 ··•······· ·· 
748.00 i3(LOO 

881.00 871.00 St. Clair. 

735 .00 727 .oo 
8fi6.00 850.00 

8,,0.00 S:.f> .00 

918.00 914.00 Polk ... ..... ..... 
931.00 929.00 ···· ·· ····· 

100.~.oo 1003.00 ··· · ····· ····· 
005.00 907.00 

1110.00 1114.00 I .. .. .. 
118:\.00 1188.00 Greene. 

102'J .00 1034 .00 " .. 

1043.40 1048.00 l 



272 DrnTIONARY OF ALTITUDES. 

CURRENT RIVER ·RAILWAY, 

T,ocatlon. 

;:~~

1t:: ~-:::::::lty ............... :: : : :: : :: : : : :: : ::I 
Mountain View ................................. , 

J\Ionltor . ......................................... I 
lllrch '1' ree . . . .. . . . . . . .. .. . . . . . . . .. .. ....... .. 

Bartlett. . .. .... ... .... . .. .. .. ... .. .. ......... 
1 Winona ..................... ... . .... ............. . 

Low Wassle ............................... . ....... . 

McDonald ............ . ............... ....... . 

Cummings ........... .. ................ ..... ....... . 

Chicopee ................... . ................... . .. . 

Current river bridge . . ........... . ............... . 

Chll ton .................. . ....................... . 

Hunter ............ ... ...................... .. 

Grandin ....................................... . 

Al titude-mean 
sea level. 

County. 

R. H.. J Revised 
clevat 'n elevat'n 

-----;,-------
1253 

1146 

1144 

1049 

9'J7 

103~ I 
931 

815 

622 

518 

477 

465 

438 

728 

695 

12"4 Howell ........ .. 

1147 

1145 

10;-,Q lihannon . 

998 

1038 

9:12 I 
816 l " ....... . 
623 Carter ..... . 

519
1 

596 

KANSAS CITY, FT. SC0 1''.l' & MEMPHIS-JOPLIN BRANCH. 

Joplin ............... ......... ..................... . 

Webb City ........ . .................. ... ... ...... .. . 

llellevllle . . . . .. . . .. . . .. . .. . .. .. . .. . . . . . . . . .. ..... .. 

1022 

982 

RiO 

Jasper ..... 

KANSAS Cl '.l'Y, F '.l'. SCOTT & ME MPHIS-RIOH HILL BRANCH:, 

Hume .......................... ... .............. .. . 

Sprague .................................... . ...... . 

Ulch Hill .......... . .......................... . 

Mo. 1'. crossing at Rich Hill (U. s. C. & G. S.) . 

Carbon Center ................................... . 

9Jl 

929 

797 

785.5 

784 

!l21 Bates ..... . ..... . 

939 

807 

795 

794 Vernon ......... . 
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CHICAGO, BURLINGTON & QUINCY SYSTEM. 

HANNlBAL & ST. J()SEPH RAILWAY- MAIN LINE. 

The 01iginal datum for the Hannibal & St.Joseph railway 
levels was 100 feet below high water of 1851, at Hannibal, the 
latter being considered at that lime to be 459.5 feet A. T. Later 
determinations made by the Mississippi River Commission place 
the elevation of that point at 469.94 ft'ef, considering the St. 
Louis directrix to be 4 12.71; or by considering its elevation to 
be 413 the elevation ( of the 1851 high-water mark ) at Ha'l
nibal is 470 23. When this correction is applied to the list of 
railroad elevations and carried to a connection with the Kansas 
City, St. Joseph & Council Bluffs railway on the Atchison 
bridge, it agrees with the elevation of that road, the latter 
revised to agree with the U. S. Coast and Geodetic Survey 
determination of the elevation of the rails at the Union depot 
at Kansas City, and the Missouri River Commission's determina
tion of the track at Corning, within l.o7 feet, the Council Bluffs 
road being higher by that amount. But when an attempt is 
made to check the Hannibal & St. Joseph elevations thus de
termined with those of the Chicago, Santa Fe & California 
railroad at Bucklin, and th~ Chicago, Milwaukee & St. Paul 
railroad at Chillicothe, or the Wabash at Macon, considerable 
difficulty is met with. The Santa Fe is a comparatively new 
road , and its engineering work appears to have been well done. 
Its elevationf', when made to ngree with the Coast Survey's 
determination of the elevation of its track at the Union depot, 
Kansas City, and carried across the State to Ft. Madison. Iow11, 
agree within less than a foot with the Mississippi River Com
mission levels. Thern levels have been considered as very 
reliable. But the fact that the Hannil'al & St. Joseph levels 
agree very nearly as well with the results of precise leveling 
by the Government bureaus at the opposite ends of its line, 
indicates that its levels are reliable also. 

In view of these considerations, two columns of revised 
ele,0 ations have been arranged-the first one giving the ele-
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vations revised so as to agree with the revised elevation of the 
Atchison bridge (from Kansas City and Corning through the 
IC 0., St. J. & C. B.), and making that correction of the whole 
list; thus, the K. C., St. J. & C. B. elevation of the Atchison 
bridge is 798.27 feet A. T. ( St. L. Dx =413); the H. & St. J. 
railroad elevation for the same point is 786.10 feet A. T., mak
ing a difference of 12.17 feet; 12.L7 feet have therefore been 
added to the whole list of the H. & St. J. elevations, 1.hus 
obtaining the first column of revised figures. The second col
umn is obtained by placing the Chicago, Santa Fe & California 
elevation of the H. & St. ,T. road, at their crossing at Bucklin, 
on the H. & St. J. list opposite its proper place, and then dis
tribute the difference between the various stA.tions. A check 
at the Atchison bridge is the same as for the second column, 
eastward from Bucklin ( the Santa Fe crossing). The next 
check is at .M:acon, where the I-I. & !St. J. crosses the Wabash 
railroad. After applying the correction at Bucklin to make the 

· H. & St. J. agree with the Santa Fe, and then carrying the 
same correction to Macon, there is a very close agreement with 
the Wabash levels. Just how much reliance should be placed 
in the Wabash levels north of Moberly cannot be stated. 

East of Macon the next check is at Hannibal, which for 
lack of bt>tter information is considered to be the same as in 
the first column. In all cases where crossing!:'! are not grade
crossings, the correction is made for the difference in feet 
between the two tracks when comparing elevations. 

All elevations refer to top of rail, and the SL Louis direc
trix is placed at 413 feet A. T. The latter comes in as a factor 
through the K. C., St. J. & C. B. at the ~tchison bridge. The 
Coast Sarvey elevations were all referred to the St. Louis 
directrix as a datum, and 413 has in all cases been added. 

The railroad elevations herewith given were obtained by 
adding 349.5 feet to a list of relatire elevation11 furnished by 
the chief engineer of the road. The elevations of the raihoad 
crotisings and the distance1:1 between tracks at such places, as 
well as much compara.tive and critical information, have also 
been E>npplied from the same source. 
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Altitude-mean 
sea level. 

Lol'atlon. 

I 
R . H. I 

clcvat•n
1 

Revised 
elevat•n 

Hannthal ........... .... .......... . ........... . 

Bear creek .... . 

Withers Mill ................................... .. 

Summit ........... . 

• Bridge, .south river . .... 

Palmyra . .......... . 

Palmyra Junction .. . 

Summit plateau ............ . 

\1-oodland 

l£1y .... . 

Monroe ... 

Hunnewell (summit). 

Bridge, Salt river ....... . ...... . 

Low point .. 

Lakenan ..... 

Summit level. 

Shf'lblna ... . . . 

T,entnf'r .. ..... .. . . 

Urldge, Crookecl creek ............... . 

Clarence ..................... . . . 

Anabel ......... ......... . 

Jlrtclge, north fork of Sal t rJver 

Carbon ....... . 

Crossing, Macon (revised elf'vat lon of sec· 

ond column Jig-nre ts taken from \\'abash 

rail way levels) 

Mac-on depot (sununlt) . .. 

Bridge, east fork of Charlton river 

Summit ... . 

Bevier .... . 

Brldgf', middle fork of Charl ton river 

Charlton .. ........ . 

Rrldge, Charlton river. 

New Cambria ..... .. . .. ...... . ..... ............ . 

460. l 472.57 172.57 

579.4 Wl.57 ~91.~7 

594.l GOG. 27 6W.8a 

628.8 640 .97 940.15 

GJ7.5 569.67 568.ilO 

6:11.l.G 651.fi? fi50.20 

638 .8 650.97 6-19 .15 

6-l(l.5 6/ll.67 65!).50 

66,.0 679.17 G;6. 70 

721.0 na.17 730 :l;; 

72!.5 i3(;. 67 7;13.GO 

7-15.0 i5'; . 17 7i,.3.70 

~)\ f• 66.~.67 6',9.~> 

6~0.4 642.5: f,~8.00 

7)9 Q 7a1. n 726.70 

744.5 7~.67 7~1.85 

76~.o ,S\.17 776.00 

780 5 792.67 '787 .)5 

750.G 762. 77 756 .90 

814.5 826.67 820,50 

825.9 838.07 831.65 

'i().t.5 776.67 769.50 

,;74 3 786.47 7;9_30 

854.ii 866 .67 8~9.40 

857.0 86'J .17 862.40 

"i5U.5 771 .67 764 .90 

828. :l !WH7 S:l:l. 70 

770.5 782 .6, 7;5,90 

738 .5 750.67 743.90 

66.1 .5 675.67 668.90 

681.7 693.87 687.JO 

811.1 823.27 816 50 

270 

County. 

Marlon .. .. . 

Monroe ..... 

Shelby .. 

Jlfa<'Oll. 
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Altltucle-rncan 
sea level. 

LOcatlon. 

H. lt. I I elevat'n 

sa6.7 

798.:1 

if,8.5 

Summit.......... . .................. . .. 

1

1 

~:::~;~: ·~·~~~~!· ·~'.~~-~ -~;.~~~: : : : : : : . : : : : . : : . : : .. : 

Bucklin ......................................... . 876.0 

Crossing, C., s. F . & u. (second column re· 

vlsetl to agree with the Santa ~'e road) . . 8,3.5 

Low point, east Yellow creek . . ..... ..... . 

i,t. Catherine ... . 

Rrookfletd ............. . .. . 

Laclede, R. ,~f; . w. Cl'OSSlng ........... . 

Bridge, Big Mncldy creek ......... .......... . . 

Meadville ............ .... .. .. .... ............... . 

Whee ling .................................. . ... . 

Cream Rlclge ............. . 

740.5 

787.5 

746.5 

7'7G.f, 

f,86.8 

719.G 

728.5 

726.5 

Ch1111cothe................. .... .. . . .. .. .. . .... . 753 .8 

('rosstng C., M. & >-t. l'., . . .. .. . .. .. . . . . . . . . .. 737 .5 

Utica . . . . . . . . . . . . . . . . . .. . . . .. . . .. . . . .. . . . . . .. . . . . . 728.3 

llfoorcsvme........ ..... .. . . . .. . . .. . . . . . . . . .. . . 911.0 

:Ureckenrldge.................................... 916 .5 

Xettlcton. ...... .. ............ . . . . .. . .. . . . . . . .. . . 948 .5 

Hamilton ....... . ............ ........ .... .. 

J{ldcler . ............ . 

Cameron .. ... .. . 

Cameron Junction ........................... .. 

Crossing C., lt. l. & l' ......................... 

1 ~:::::t~·~;;l~:::::::::::: ·.:::::::::::: ::::: :::::: 

Ut•oopte . . ............. ... ....... . ... ......... ... . 

Easton ..... .. ..... ...... ...... ... .............. . 

"axton .......................................... . 

:-.ummlt ........................................ .. 

::: ;::::::··;~~;,;;~~-~~·a;.;;~~-~;.:-~·.·. R. & ~-1 

977.0 

1007.:; 

1011.1 

101(;.5 

1018.2 

1026.0 

950.2 

10:10.0 

902.0 

870.J 

960.7 

8Ia.O 

8)7 .9 

RevlsNl 
elevat'n 

848.6; 842. 10 

810.47 soa. ;o 
760.67 i74.00 

888 .17 881. 70 

SBJ.67 879 .33 

i52 .67 746.43 

799.67 793.50 

i;:;s .67 752.90 

7$8 .6';' 783. 2,, 
69/L9i 6U3.!JO 

731 6 ; 726.W 

740.67 736.10 

738.(-;; 734.20 

765. 97 'i61. ';2 

749.6i 745. 70 

740.4, 73G. iO 

923.17 9tn.OO 

92S.67 U2f>.30 

960.67 957.50 

969.17 986. 2J 

1019.67 1017.00 

10"l3.27 lO'l0.85 

1028 67 1026.50 

10.'l0.37 1028.f>() 

10:38.17 I03G.f,O 

~62.a1 001.0f, 

1042.17 1011. 20 

9U.17 913 .35 

k82.67 88"l . 10 

972.87 9';2 .55 

827 .17 irt7.1i I 
830 .0l! 830.08 

County. 

Macon ··· ·· 

·············· 
Linn .... .... 

T.lvlngston. 

Caldwen ... 

Clinton 

Del{alb .. 

Clinton 

Buchanan .. 

-----·--------------

• 
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H ANNIBAL & ST • . JOSEPH RAILWAY-QUINCY BRANCH, 

Lo<'atton. 

Alt it ude- mean 
sea lev el. 

I 

lt. I{. l Hevtsed 
elevat'n elevat'n 

-------------------,---

County. 

277 

Palmyra J unc t ion . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 6.39.8 s.,o 97 )Ia rton ... . ..... . 

Nor th r iver ... .. . . ............................... . 

Moody . .. .. 

Bridge, Mlsstsstppt river at Quincy(St. L., IC & 

:,; \L, over Wabash , to St. Louts directrix) 

47l.6 

461. 4 

477 .s 

4-S3 . 77 

47:l .57 

489.97 

HA.NNIDAL & S'J', JOSEPH RAJLWAY- ATOHISON BRANCH. 

St. Joseph ............... . 

Lake ....... . 

H a ll .. ...... . 

Rushv1lle ...... . 

llridge, Mo. r iver at .\tchtson(K. C , St . J . & O. 

J.l., cl!eckect by t :. s. )lo. Ri ver Com. a t corn 

S15.00 

810.~0 

793 10 805.27 

i07.6; 

Buch a n an ...... . 

1ng,a11d I'. s. <'. &G. :s. a t 1,ansasClty) .. .. 786.10 79$.27 .................. . 

HANNIBAL & S1' . . TOSEPH RAILWAY- CAMERON BRANCH. 

Cameron .Ju n<"tion .... ... . ................. . .. . 1016.5 1028.lli I Cltnton ......... . 

l,eystone . ........................ . ........... . 1030.5 1012.67 

Turney .. . 10:iS.5 1050 .67 

Lathrop .. . 1059.0 1071 .17 

Crosstn11;, Sttnta ~·e.. ... ................. . ......... 1060. 3 1072 .47 

Holt .................................. ... .... ..... . . . 

Kearney ... , .................. , .... . 

llri<lg-e, Fishing river ......... . , 

Il.Ol)ertson ... . 

Lfl)<'rty ....... . 

JooctJou, \\~a l)ash ....... . ......... .. ............. . 

Glen Arbor ................ . 

Birmingham .. 

Harlem ............................. . 

Bridge, :.uo. r iver at I, ansus <'tty .......... ..... . 

8:>1 .0 

817.0 

'i8'i . 5 

862.0 

836.0 

724, I 

72:~.5 

727 .5 

725 .0 

751. 7 

863 . 17 Clay ... 

82!). 17 

'iU!l.6i 

874.17 

818.17 

7:36. 27 

751.S'i 

';39.67 

737 .17 

7G9.87 
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KANSAS OITY, ST. JOSEPH & OOUNOCL BLUFFS RAILWAY

MAIN LlNE, 

A list of elevations, above the St. Louis city directrix, of the 
stations on the Kansas City, St. Joseph & Council Blntf.s rail
way and its branches, was sent in by the chief engineer of the 
road. To these were added 413 feet for tide-water elevations. 
The figures thus obtained are in the column under '' R. R. ele
vation." 

The altitude of the Union depot at Kansas City was de
termined by the Coast Survey, and of the track at Rushville 
and Corning, by the Missouri River Commission. The railroad 
elevations were revised to agree with these. All elevations 
refer to top of rail. 

Location. 

.\.ltltude-meau 
sea level. 

------
H. R. I ltevlsetl 

elevat'n elevat'n 

County. 

Kansas City, Union tlepot (I'. H. C . ancl G. $.). 74~.82 749.Gl .Jackson .... ... . . 

Bridge, illlssourl river ......... . i;0.32 770.02 

Harlem .................... . ........................ 717.81 74i.5-/ Clay ............. . 

Parkville.............. . ...... ... ................... 753.92 75.~.62 Platte ... . 

\\'altlron 758 .51 758.11 

Jsast Leaven"'orth....... .. . . ... . . .. . . . ... . . . . . . . . 765.27 761.87 

De'9'erly· ..... . . . . . . . . . . . . . . . . . . . . . . . . .. . . .... .. .. . . i70.29 'ib1J.'i'V 

Crossing, C., Jt. 1. & P., Beverly .......... . .. ... 770.W 769.6'9 

Weston .. 

1atau .... 

Sugar Lake ............ . 

Winthrop Junction .............................. . 

773.4! 'i'i"2.81 

i00 .!J7 790. 27 

791. 49 

7fi9.~2 7SS.52 Buchanan ...... . 

crossing, H. & Ht .• J . .. .... .. . .. .. .... ...... ...... 788.li'J 788.09 

Winthrop. .. .. . . .. .. .. .. .. . .. .. .. .. .. .. ... .. . . .. .. 788 1G 787 .26 

Brldge ~lo. rJver (( 'hlcago & Atclllson)..... .... 79!J.27 ~98.2': 

Crossmg,C.,t!.1.&l' ........................... 788. i!l i87.69 

HnsllvJlle. (revisetl elevation determined by 

MO. H Com.)............... . ................... 798.79 797.63 

.Hall .. .. .. . .. .. .. .. .. . .. . .. .. .. .. • • . . . .. . • . .. . . . • .. H().j. 29 803.03 

Lake .... . .................. .. 
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Location. 

Cross in;! IL,~ St. J ... 

110\mcl-honse . . 

Crossin:,:, .,;t .. Jo,eph bridge. 

St. JOSC'J)h, ~ ,·ancls street depot ....... . ... . .. . 

.\ruazonta 

Noclaway 

Forb<>s ... 

Forest Cit y . . 

~apter. 

Bigelow . . . ......... ... 1 

~::::l~;;~·;l:~~]·S·~d·~;~;~t;~·n ·~y· ;~~.- ~;: ~:~·~.·;:: :1 
Ntshnabol na 

Phelps 

Watson . . . 

Altitude- mean 
sea level. 

R. R. I Revised 
clt,·at'n e levat' 11 

8:l0.29 828.83 

828.29 82fi.7a 

82; .29 815.6~ 

826 .W 824.J:l 

8:H.291 Fm.43 

s:n.08 8W 12 

849 . ,9 g4;.73 

8€0.~\I 8f>8 .23 

S5UI\I 8;}2.!i9 

852.53 8:iO oa 

s ;2.1H s;o.01 

87G.W 874.a.l 

880.38 8i7. j~ 

896.W 89:U;<J 

90:i.8:i 9():l.25 

County. 

13UCllaUan . ..... . 

I " .\ntlrew . .. .. 

" 
HOit . ... 

...... .. ... .. . 

·············· 
.. .. ......... . 

Atc>hlson ........ . 

K A.Nil.AS CITY, ST. JOSEPH & COUNCIL BLUF FS RA.ILW AY

H OPKlN S BRA.NCR, 

Amazonia (top of rail) 83!.29 832 13 Andrew 

,-lavannah ... . .. . .. .. .. . 1101.74 lO!J'J.88 

ltosendale .. . Vll .26 912.40 

Bolkow . ... . 92s.tn 92, .01 

llarnarrl .. .. . . . 943.87 !J42.0l ~odnway ........ 

,\rkoe. 

)taryvllle ... . 

l'ickerlog . .... . .. . .. .... .......... .... . . ..... .. ... . 

Uopklns ... ... .. .. .. . • ... . .... .. . . . . .. . . 

9/H.20 I 9,9.il-l I 
10:is 24 J().1t>.38 I 

1021. 21 I ' 10W 35 1 
1048.82 104r..\)r, 
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KANSAS OITY, ST . • JOSEPH: & COU~CCL BLUFFS RAILWAY

'.l'ARKIO VALLEY IlRANOH . 

Location 

. Utltu<le-menn 
sea level. 

H .. H. I Revised 
ele\>nt'n eJevnt'nl 

County . 

876.9<J 874.33 1 Holt .... 

&'98.95 892.29 Atchison 

Corning .. . 

·Fair fax ..... .. .... . ........ . . .... ... . 

Tarkio . . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . .. . .. . . . . . . .. 918 . i8 916.12 

" ' Pstboro. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 979. 22 976.56 

)<orthboro . ... . ... . .. . . . ......................... ::: 10!6.99 1 10.W.:l~ I 

KANSAS CITY, ST. J ,)S EPH & OOUNOIL BLUFF.3 RAILWAY

NODAWAY Il&ANOH. 

Tllgelow . . . . . . . . . . ... .. .. . . .. . . . . .. . . . .. .. . . . . • . 85~.53 850 .();I Holt ........... .. 

Mound City . . . .. .. . .......... . ......... . . . . 879.68 877.18 

l\lattlantl. ........ . ... .... ... . ... .. ...... ..... .. ... . 906.fl9 

Skidmore. ... .. . . .... ...... ................. .. . 92 7. 28 924.78 Soclnwny . 

Quitman ........................................ I 914.,0 912.20 

Crossing, Omaha & sr . Louis ··~~ _9_!:_i.3_9--'---9-!o_.s_o _____ _ 

ST. LOUIS, KEOKUK & NORTHWES'l'ERN RAILWAY- MAIN LlNE. 

A list of elevations referred to the St. Louis city directrix 
was obtained from the chief engineer of the B .1rlington lines 
in Missouri. To these was added 413 to get the figures appear
ing in the first column. At Alexandria the Mississippi R iver 
Commission determined the elevation of the St. L., K. & NW. 
and the K. & W. roads at tbeir junction, wbich is considered 
to be the localion of the depot for both roads. The Commis
sion also located the elevation of the junction of the H. & St. 
J. and St. L., K. & NW. railroad at West Quincy which is 
interpreted to be the same point as "Bridge Junction" on the 
list. The same authorit.,, determined the elevation of the "in
tersection of tracks near end of bridge'' at H:1,nnibal, which it1 
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considered to be the same point as ''Crossing, Wabash rail
road," in the list. At the junction of tbe St. L., K. & NW. 
with the Wabash at St. Peters, is another point whose eleva
tion is well established. 

The revised elevations were obtained by adding the amounts 
suggester! by the various points named above and distributing 
the differences equally among the various stations between any 
two adjacent points. Elevations are top of rail .i and St. Louis 
directrix is 4l3 feet, A. T. 

LO('Utlon. I 
.\lt1tudt•-mean 

sE>a l<avel. 
('ounly. 

I R. IL I HE>vlsed 
_______ . ___ lc_·1_e_va_t'J~ ·~e_1_ev_a_t_''_,_' ------

Keokuk 

.\lexantlrla or. 1c Corn.). 

<;re~ory ......... .. . ... . .. . 

llar<lln .. . 

<·anton .. 

Qn lncy, brlllge junction . 

llllton ..... ... .. . 

)loody ......... . 

Hannibal, cross1nK Wabash. 

:,,.averton . 

'l'U>lor .. 

Bu,t'h .. 

.\SllhUl'll .. . 

Love ... 

neacllng. 

r.oulslann (:-o. en<l brl<h:e c. & .\.) ........... . 

Mcintosh ... . 

('larksvllle .. . 

J\l.s$llll!el' . . .... . ..... . .. ... .. :::::·::::::::·.·:::.·:1 
.\11nada ...... . . ....... . ... .. ... . 

Dameron .. . . 

Elsberry . . .. . .... . .. ... . . . 

llnrric-ane . .. .. ... ..•........... 

G-19 

4\li 10 

4Si.OO .t:JO 70 Clark ..... .. ... . . 

4R1 .10 49;;.10 

Ni .30 1!12 . .,,; 

47; .:-w 4i>'!.20 Lewls . . 

1,:,.30 lh().b() 

47i .30 1~:! . 30 ~larion 

-167 ao 1;5.30 

4f.7 .30 r;;.io 

477 .~o t!,2.!J() 

muo 4,1.!J() Ualls .. 

4;,1; 30 -lt)J.00 

1;;;,.:10 4f,O. [JO 

4"7 .:m 4~l.(~) l'lke ....... ..... . 

4;.'\.80 461.40 

1:;:1.ao 4:>',.90 

153.00 4;,',.60 

152.:10 -1~>7. HO 

111;.:«) 4;;1.90 

u;.:10 4:,2 !)/) 
I 

446.:!0 4:.J.!)() 

llUIO I 44, .oo 
4 ta.HO H!l.40 

l.lneoln ... ..... . 

4a~.w 4!a.OO 
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Loc·atlon . 

~'oley ........ . .. . .. . .. 

WlnflPl<l .... .. ...... . 

Rrev:itor ............ . 

Old Monroe ....... ... ....... . 

l!!Chfle}(l .. . ............. .. . . ........ . ... ..... .. . 

~i::o;::~~~ ;~:1·~~~;~·1: ·":i~·I: <,;~l~a~~;::: :: ~::.::::: l 

.\ltltn!le- mean 
sea 10,'el. 

------
It. n. I Revised 

eleval'n olovat'n 
I 

436.80 JH.-10 

440 .~0 445.90 

43~ .~o 4~8.90 

4:1$.:\0 444. 10 

4:J2.:lO 4:l7 .oo 
4:l.'i.30 I 440.90 

Hl.80 447 40 

County. 

St. Chnrles 

CHICAGO, BURLINGTON & QUINCY R'Y-OHARI'fON BRANCH. 

These elevations were obtained from the chief engineer of 
the road, wbo stated that he thinks the elevations were ran 
from a Mississippi River Commission bench, at or near Bur
lington, Iowa. The railroad elevation in the list of the junc
tion of this road with the H. & St. J. road at St. Joseph is 0.42 
feet higher than the position of the same place through the 
K. C., St. J . & C. B. and the H . & St. J. railways from the Coast 
Survey's bench at Kansas City. To get the revised elevations 
0.42 feet has been subtracted from each of the railroad eleva
tions. There are no checks on these figures excepting the 
one at St. Joseph. All elevations refer to top of rail . 

Location 

---------------
State line, )rts~ourl antl Iowa. 

AU<l0\"01' ... 

Hr1cl~e :No. 5i> ~\ •..•.••• 

Blythf>dale ............ . 

RrldgP Xo. 61 .\ ... .. . 

Bridge Xo. m .\ ...... . 

ltl<lgeway ... 

G111·<111e1· ••. .: I 

. \ Jt ltude-menn 
sea level. 

H. H. I Hevlsed 
elev at 'n eleval 'n

1 

JO!J7
1

• U5 1097 .5:J 

J(Y.)7. 7~ 1097 .37 

!Oil.96 10; 1. ;,4 

J0::5. 77 10$G.~5 

1035.86 10:l5.44 

1020 11 IOrn.69 

lOi\8.86 1058.H 

103,, .8/l 103:;.H 

County. 

Harrtson 
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Location . 

Altltude-mea n 
sea level. 

R.R. I Revlsecl l 
elevat•n

1
elevat'n 

283 

County. 

:-t1mmlt (north of Betbany) ..... . 1021.86 

908.86 

916.86 

865.14 

HlOfl.08 

929.0!l 

1021.44 Uarrlson ... . ... . 

Bridge Xo. i7 .\ ... . 008.44 

Hetlinny .... ...... . !)lG.44 

Bridge No. 78 A, Tllg creek .. . ~6L72 

,;ummlt (west of Tllg creek) .... ........ .... .... . . lOOi.GG 

Brlclge Xo. A:l .\ 928.GG 

Brl(lge Xo. 8G B .......... .. ... . . . . . ......... .. . . . . . 963:97 003.55 

Xew Hampton. . ... .... . . . . . . . . . . . . . . . . . . . . . . . . . . . 956.oa U55.61 

,;u,nmlt (west of :Sew Hampton) . 1003.:12 1052.90 

.\lbany .. . ..... .... ................ . . 

llrlc\ge Xo. 96 .\, East Grancl river 

Bed or stream, Bast Grauel river ....... .. .. .... . 

Bridge Xo. 9~ A, Wt'St Grancl rlver ......... . .. . 

(' rosslng " ' aoash .... . 

Darlington ..... . ...... . 

Flint ..... .... ... ... . ... .. . .. . ...... . 

summit, south of Flint . 

King l'lty .... . . 

8.'i5 99 

84:l.66 

827.46 

840 66 

840. 16 

846.!9 

1043.25 

1111.16 

JOO.'\. 16 

&55.67 

843. 24 

827 .04 

840.24 

839.74 I 
846.0'i 

1042.Ba 

1110.71 

IO'JL74 

(;entry ... .. . 

Hrldge XO. 119 B, third fork of Platte river.... WS.f,6 W.JJ.U DeKalb ........ .. 

l,'nlon Star. . .......... ... ........ .. ........ . 9-W.16 9-!a.i! 

Summit , soutb of l'nlon .Star. ... .. ..... . 1084.2-0 1osa.sa 

Uelenu. .. . .. . .. . . . .. ....... .. . .. .. . ... . ... ..... ... . 1051.46 1001.0-I .\ndrew ......... . 

Summit , south of Helena ...................... . 

!'rosby ... ........ ...... .. . . 

Bridge Xo. J:lJ R, Platte river. 

Clair ................ . 

Brl<lge Xo. 138 H. river 102 

Heel or stream, river 102 . . 

>-t .. ,oseph ..... ......... . . . 

.JnnC'tlon with H. & St . . J 

1065.(li 

870.36 

951.36 

HH.8/J 

fi.)5.36 

82:. .66 

849.16 

ll.'lO.,,O 

.Junction with II. & St. ,J. I<. H. by Gov. levels.. S.~0.13 

l'. s. P . R. )r. St. Joseph brlclge ..... R22.5ii 

1065.25 

869.94 

850.94 Buchanan . . .... . 

84i .41 

854.!)4 

825.2! 

848. 74 

830.0S 

821). 71 

822.13 
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CHICAGO, BURLINGTON & KANSAS CITY RAILWAY-:\1AJN LINE. 

Elevations in this list were furnished bJ the chief engineer 
of the road. Tbey refer to tide-water and are of top of rail. 
Tbe figures in the revised elevation column were obtained by 
adding the amount of difference between the ra,ilroad elevation 
of this road, anu the revised, first column eliwations of the 
H. & St. J. railroad at the crossing of these roads at Laclede. 
This, excepting the Wabash railway crossing, is the only check 
obta,inable for these elevations. The elevation obtained by the 
II. & St. J. check at Laclede, when carried to tbe Wabash 
crossing, agrees with the Wabash elevation within 0.4 feet
the Wabash elevation being that much lower than tbe C, B. & 
K C. figures. The Wabash elevations from St. Louis to Bruns· 
wick, on the main line of that road, were carefully re.run in 
the summer of 1890, and wherever reliable comparisons of 
these figures have been made with others, they ( the Wabash) 
have proved to be very accurate. The Brunswick & Chillicothe 
brauch levels were not re-run, but the 0., B. & K. O. crossing 
is so near ( 8 or 10 miles) to the main lint, tbat it seems fair to 
say tbat this elevation is probably correct. It does not, how
ever, agree with the 0., S. Fe & C. railway elevation of tbe same 
point, carried either over the Wabash from the Wabash-Santa 
.Fe crossing, or over tbe H. & St. J. and 0., B. & K. U. railways 
from the H. & St. J.-Santa Fe crossing, to the Wabash-0., B. & 
K. C. crossing. The elevations of these various roads at their 
crossings, and also the distances between their tracks where 
the crossings are not at grade, are given along with the various 
roads, and the difference can be determined from these. It is 
not considered necessary to correct the 0., B. & IC U. elevations 
to agree with the Santa Fe elevations and place them in a 
second column, as in the case of the H. & St. J. 

The revised elevations, as now given, are checked to agree 
with the first column, revised elevation of the H. & St. J . rail
road at. the crossing of these two roads at Laclede. Thus. 
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revised, they agree with the Wabash railroad elevation of the 
Wabash-C., B. & K. C. crossing. All elevathms refer to top of 
rail. 

Location. 

)Iendota. 

llowlaD!I . . . . . .. .... .. . .. 

t·nionvllle ........... . 

L!>mons .. ... ........ .. 

Pollock . 

nornton 

Milan ............................. . .... .. 

coi·a . ....... . .. . ... . ...... ..................... . 

Hrownlng .. 

Purdin ... .. 

Lhrneus ... . 

T.acledP, crossin1' u . & ,-.t . J. , first column re-

vised elevation 

Forker ... 

~umnPr, crossln~ \\~a hash ... 

Hele .. .. 

'l'Jna .. .. . 

Bog-nrd .......... . . 

< 'arrollton . ... .. ..... . 

Altitude-mean 
sea level 

R. R . I Revised 
elevat'n elevat'n 

County 

--------
8S2. 

!J(H. 

10f:i6. 

1075. 

9J2. 

$.i7G. 

8:l,. 

78'l. 

75';' . 

s;~. 

!ilfi. 

'j>;~ . 

77:'i. 

f>7H. 

759. 

70;{. 

i;i(i, 

mr;, 

8~7.fi7 

!)84 6, 

10-;1.f;'; 

Ul80.G7 

Hfi.67 

ll',J .li7 

RJ2.f;7 

';'9:~_(j'i 

7fi2.Wi 

~S-t.G7 

~21.G, , 

71,H.11';' 

7hf).6';' 

AAJ .6, 

,RJ.67 

708.67 

8~1.6i 

671 w; 

Putna1n . ...... . 

:--ulltvan .. .. .... . 

Linn ... 

Charlton 

Carroll .. 

CHICAGO, BURLINGTON & QUINCY R'Y-VILLESOA BRANCH. 

These railroad elevations were obtained from the chief 
engineer of the road. There are no means of comparing thern 
with those of any other road, so they have been placed in the 
revised elevati<Jn column after adding 0.30 feet to refer the fig

ures to top of rail instead of top of tie, as they are in the first 
column. 
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Location. 

nraddyvUJe ... 

13l"Jtlg-c );o 2(; . \ , );odaway river ... . .. ... ..... . . 

Hri<.lge );o. 26 0 

Bridge No. 28 A ..... ... . . . 

Altl tucle-mean 
sea level. 

lL H. I Revised 
E>levat'n elcvat'n 

955 .25 nl\o.55 

!)52.10 952 .40 

!)5;) .5'; !J~.> .S'i' 

tlJ7 . .f) 95';. 71 

Rrl<lge :Ko. 28 B . ..... . . . .... , 917.5-0 91';.80 

Clearmon t ......... .. .......... . 9Jl.50 951.80 

Hr1<1ge )<o. ao A, Clear creok. 93/l.63 9~6.\13 

JJr1dgC' No. a1 C, Mndcly creek .. . 931.60 931.UO 

.Unrllngton Junction ...... .... .. . . !)38.51 938.81 

Urosstng Omaha & f>t. LOuls IL lt ...... .. . !!38 51 938.8•1 

County. 

:s'odaway 

I 

CHICAGO, BUBLlNGTON & QUINCY R'Y-GR,ANT CITY BRANCH. 

These elevations are on the same basis as those of the Vil
lesca branch. There have been added 0.30 fet:1t to refer them 
to top of rail. 

Location. 

:-tate Jtne, Missouri ancl Iowa ..... ... . 

.\ Jtttude- mean 
sea level. 

H. H. I Revised 
lelevat 'n elevat·n 

11n.46 H,2.76 

Coun ty. 

Irena .. 1100.43 1166.73 Worth ..... ... . 

Snmmtt, south of Irena ........... . ............. . 115:l.43 1153.73 

ln clC'presslon, south of Irena.......... 1119.78 1120.os 

Summtt, north of Grant City .. ....... . 

Grant City ................ ... .. . ... ... . . ..... . 

~:nd o f track ......... . .. . ···1 .. . 

1138.!)I) 

1133.95 

1131.•13 

113!).20 

1134. 251 

1131. 73 

' 
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WABASH SYSTEM. 

MA.IN LINE. 

Two lists of Wabash railway elevations between St. Louis 
and Brunswick were obtained by copying them from the com
panJ 's profile. The11e lists are marked "old series" and "new 
series" respectively. In a letter Mr. W. S. Lincoln, the chief 
engineer of the road, states that the elevations given in the 
list marked "'new series" were determined by leveling between 
St. Louis and Brunswick along the line of the road in the 
summer of 1890; those marked "old seriea" are the result 
of leveling at the time that the road was built. For the main 
line, therefore, from St. Louis to Brunswick, the "new series" 
bas been adopted. The elevations on the list refer to the St. 
Louis city directrix as a datum. 'l'o each, 413.00 feet have 
been added to refer them to tide-water. These elevations 
are considered to be as reliable as any, excepting those deter
mined by p1eclse leveling by the Federal government. The list 
of revised elevations is the s11me as that of railroad elevations. 
There is no direct check on these levels by the government 
precise leveling, but indirectly through the Chicago & Alton 
railway from Clark, where that road crosses the Wabash to 
Glasgow, where the C. & A. levels are checked by tbe precise 
leveling of the .Missouri River Commission. The Wabash levels 
agree very well with the government levels. 

The elevations on the Ottumwa branch from Moberly to 
Macon ( that being all that could be obtained) are the result of 
the old series of lHels checked at Moberly by the new levels, 
and the same correction applied to all, both railroad and re
vised elevations. The ele"ations on the line of the Brunswick 
and Ubillicothe branch are the result of the old series of levels 
chec.ked at Brunswick by the "new series," as in the case of the 
Ottumwa branch. Ail elevations refer to top of raU and to 
tide-water, considering the St. Louis directrix to be 4 l3.00 

feet A. T. 



288 DIC'l'TONARY OF AL'l'I'l'UDES. 

JA>C'atlon . 

/'it. Louis ol(l !'nlon clepot, center . . ...... . 

. Jefferson UYennt•. east line>. 

Gran<l UYl'OttE', east line. 

Hoyle . . .... .. . .. .. 

Hlngs highway .. . 

l''orest i'a l'k . .. . .. . . 

For;syth .Ju11ction . . .. ... ... . . 

Hos<',lale 

Olive Stl'eet ro11t, ce nte ,·. 

Cook avenue, cente r. 

F.den .. .. . .... . 

Huntley . ... .. . 

Xormno1ly ... . ... . 

.\ ltlerney 

Wootl s loC'k .... . ... . .... . . . . . . . . . 

J,'erg\lson ....... . . . 

Crossing st. t.., <; . & " "· 

Graham ... .. .. . . 

Bri<.lgCtOH 

Bonl1ls 

Ran<ls ... . .. .. ... . . 

Rt . Charles hl'idge ... .. 

ll rll1gl' , west encl. 

o epot .. . .. .. .. . 

Elm l'Olnt ... .. . 

Bridge .\o. i8 .. . . 

Hr,clg<• ;,;o. >H .. . . . . . .. . . ..... .. . .. .. 

l>nr<lcnne .. .... . . .. . 

,Jnnctlon F:t . J.. , i;: . & x11· .. . .. . ... . .. .. ......... . 

st. Peter . . ... ... . ... . . ........ . . . .. ... . ... . ..... .. . . 

nrtclge Xo. !JG, Billow creek 

O'Fallon .. .. . ..... . . .. . 

cn,uorc .. . 

WcntzvlllE> .. 

I 
.\ltltmlf'-mean 

sen level. 
County . 

IL I!. Bevlsetl I 
1
e1evat ·n t-lcvnl'ni 

135.00 

1tiu.oo 

,so. 7.} 

486.2J 

4 ~[/.Ji) 

;,ar. .. ;,J 

(;21.00 

u~n.oo 
5:{!J. 00 

4;;1.a0 

506. 'iO 

492 ,;;o 

4!!0.00 

.J u .:,o 
43!!.7:, , 

412 . 72 

440 ,;;0 

447. JO 

H7.00 

471 . 00 

(;21 .00 

4:17 .m j ~t. Louis ... . . . . . 

4!;,) . 00 ' " .. , .. . . . 

-H:iO.OIJ " 

191> .00 

4S3.2:, 

476.00 

180.7,, 

-J!l!l.r,o 

n21.oo 

Wt.00 

r,:m.oo 

531.!lO 

;;22 .0,, 

4!/2 .:iO 

4!JO.OO St. Charles .. .. 

4H .. ,O 

439.,:; 

.J4?.'i2 

171.00 

;,:;1.;;o 

624.QIJ 
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Lo<·ution. 

~'Ol'iStell 

llric.lge Xo. 15!J ... . 

Wright ............... .. .. . 

llri<lge Xo. li:, .... . 

Tl'ttes<lale. 

\\'arrenton 

l'entlleton 

.1oneshurg ........... . 

Bridge Xo. 2.i:1 .. 

lftgh Hill .... 

nrldge Xo 2ii. 

Nl'w f'lorenre 

Montgomery . 

Bridge ;,io. 27:l . 

\\' el!sv Ille 

llricLge Xo. 2>l2 

Martinsburg ... . . 

Hrld~e .:S-o. 29; ...... . 

J1enton ... 

Brlrlge Xo. :iot. 

Mexico ........... . ........ . 

Brlclge ::S-o. 317, i<alt river . 

Thompson . .. . . . ...... . 

:Urltlge Ko. :w ...... . 

Bridge Xo. ~:17 ..... .. .. 

Centralia .......... . . . 

Junction, Columl),la llranC'll . . 

Bridge No. 3~:J .... .... ........ ....... .. .. 

nrlcli;re Xo. :161, Hth·er creek 

St\lrgeon ..... . 

Hrltlge ,;,;o. 3Gfi . .• . 

{'lark . .... . 

<'rossln?:, Chicago & Alton. 

Renick. 

.1.ltltudP-mean 
sea level 

11. Jt. I Hevised 
elevat'n elevut'n 

Count y. 

n1.40 

7.;:s.00 

SJ:1.30 

$16.:;o 

HlO .W 

888 .25 

881.50 

8S(LOO 

,;:,8.00 

8"9.00 

831 . 25 

;t,s. 25 

818.70 

798.50 

802.70 

.~U.60 

!s20.00 

815 . 60 

801 00 

i53.30 

8:lS.00 

852.00 

SGI. JO 

883.80 

883.70 

860.20 I 
&JO. 75 

mm.20 Kt. ('llarles . .. .• 

i22.2J Warren. 

721.40 

Hlri.uO 

~JIJ.IJ() 

RSs.2.; Montr,:omery 

8$1.50 

886.00 

858 .00 

86!1 00 

S:ll. 25 

7tJ8 25 

818 . 70 

798.00 

802.70 Au<lralu,. 

bll.60 

8'i0 00 

$lo f,O 

$01.00 

il),> .:~) 

8:i8 .00 

H52.00 

8(ll. lO 

88~ .80 

88:J. iO 

860.20 

S40.i5 

UOOlll'. 

8.35 . 15 I 85~. 2:3 

Si0.2ii 870. 25 
I 

W,4 .40 

1m.:io 
b7!1.20 

8i4.40 l~andolph .... 

87•1.30 

~iU.20 
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Alti t u<1e- mf'a11 
sea Jev<'I. 

Location. !'ounty. 

R.H . 1 l?1>vlsetl 
elevat •n t•Jevat':I 

Bridge Xo. :189 ............................ .. 877. 70 8';'7 . ';5 Han<lolph 

llrldge Xo. a!n ........... ..... .................. .. . 8$~ 00 ssa.oo 
Crosstng, 1\1 . , I'\. & '1' ....... . ........ . .. .. ..... . . . 881 .50 S8Ui0 

Jl.lob<:>rly ......... .. 878.60 8,8 .(iO 

lluntsvme .......... . .. . ... . .. . 

uandolph Springs. 

808.00 ~08.oo I 
680.25 680.2:\ 

Bridge, F.ast fork Charlton river ......... . .... . 6,5 .:lO 675. :lO 

Clifton. . . ....... ...... .......... .. .......... .... . w.oo i :H 00 Chariton . 

Bridge, Muncas creek .... . 68;J.00 683.00 

Tlrl<lge, Middle fork Chariton river ............ . 660.75 660. ,5 

Junction, Glasgow branC'b ..................... . ';:12 . 10 7a2.10 

Salisbury ......................... .. . .... . ......... . 7:io . 2,, I 7:J0.25 

Bridge, Charlton river fi.li.30 64, .ao 
Keytesville ........... ....... ... .. 64a .20 64:1.25 

Hrldl"e, Mussel Fork creek .... .. . ............... . fi4R. OO li48.00 

Dalton ..... ............................. .......... . . 648 .25 64$.25 

llrunswlck . . .... . 652 . ;.J 652.:',0 

Junction, Bruns wick & Cbillecotbe branch ... . 652.60 (;52.(i() 

WA B ASH RAILWAY-DES MOINES BR ANCH. 

Moberly ........ ... . 

Cairo . .......... . . . . 

Jacksonvme. 

Connty llne, Handolph ancl ~rncon .. .. . 

Excello. 

Macon f'lty .... . . ............. .. .. .... ... ...... .. . . 

Maron ('tty, un<ler crossing H. & St. ,J 

878 60 1;78.60 llandolph .... 

sr,v. 40 869.40 

81,8, 20 868 .20 

865.40 81\5.40 

87f,.!lQ 875.a<J Macon ... 

881.40 881.40 

s:m .4o 859.40 
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WABASH RAILWAY-BRUNSWICK & CHILLICOTHE .BRANCH. 

Location 
I 

.\It ltudt>-m Pan 
sea level. 

County . 

n H. I Hel'ISP<l 

1 
eIPvat'nj eJ.,vat'n 

-----------------'-- --------
r,.; i . Go 6;)2 .60 J Charlton ... Bntnswick ...... ... .... . 

Crossing,(' . • >'. Y. & C. (22.Vl f t. above Wahasll) GG/J.4\1 f,66.4\1 

'l'riplett. . ..... . . r;70 .72 670.72 

Cross ing, C . , B. & K. C. G84.28 GS·t. 2ii 

<·unn1ngham . . . . . .. ... .. .. . . .. . .. .. . . 

Sumner ......... .. .. . . . ... . ... . ...... ... .. . . 

J;'ountaln Grove ....... ........................... . 

Bel1ford ....... . . 

Crossing, C., l\f. & St. P. (1,.1 ft. al)Ol'e Wabash) 

Chillicothe . . .... . . 

692.00 

086.58 

<i76 .:JO 

078.78 

775 .'iO 

7,0 00 

(i\11 .00 

f,8(i.58 

rim.so Linn . .. 

ms.7s I Lil'lngston .. · · · · 

77;; 'iO 

770.00 

Crossing, nannibal & :,;t . ,Josepll U. l<. (grade) 7il-l.80 75.J.80 

;;umpsell ........ . 71;; .oo ,1;;.00 

Lork Sprin14s .. 725 oo ,2;;.00 Daviess .... 

Car low . . .. .. . . . ....... . 7~i.oo 732.00 

<lallat!n .. .. . ... ..... .. ..... . .. . ,f>.1.00 754 00 

c rossin g , c. , R. I. & l' .. . 751.00 751.00 

.TamPson . . .. 

Pattonsburg ....... . . ... .......... .. ·.:.::·:::.:::::! 
811. 2, 

,8, .oo 
811.25 

78i .00 

-----------

CHICAGO & AL TON SYSTEM. 

MAIN LlNE. 

The elevation, given of the Chicago & Alton were copied 
from a list of elevations furnished by the chief engineer of the 
road. The datum of the railroad list is the level of Lake Michi
gan. The St. L., .K. & NW. crossing at Louisiana is a grade 
crossing. The St. L. & H. runs over C.& A. at Bowling Green 
with 22 feet clear head room. The Wabash crosses the Cedar 
City branch at Mexico at grade, and the main line at Clark also 
at grade. The 0. & A. crosses the M., K. & T. at Higbee at grade. 
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The Mo. P. crosses nnder C. & A. at Marshall with 22 feet clear 
head room. The A., T. & S. F. runs over C. & A. at Big Blue 
with 22 feet bead room. The Mo. P. inns under C. & A. at 
Higginsville, and over it at Independence. The Belt line, Paola 
branch of the Mo. P., the C., 1\:1. & St. P. and 1L C. Suburban 
all cross the C. & A. at grade in the Big Blue bottom east of 
Kansas City. 

Elevations refer to top of rail. 
There is au error in the rail way figures of abou~ six ft>et. 

It cannot be located exactly, but it lies somewhere between 
Glasgow and Higginsville. Tbe levels are checked at Glasgow 
by the Missouri River Commission levels, and at Higginsville 
by those of the Mo. P . railway. The elevation of the 0. & A. 
track at the Mo. P. crossing one mile east of Marshall cannot 
be made to agree with the Mo. P. figures. 'l'be 0. & A. figures 
for that point are probably wronj!'. 

LO('atton. l'ounty. 

Louisiana . ......... . .. . . -94.P() Pike ......... ..•.. 

CrosslogSt. L., l,. & :S\\'. ..... - 108 .W ~ ~4 :10 

11owltng Gn•en, crosslnl! '-t. 1. & n ..... ... ... . ~ 17 tlO k79.:10 

Curryvm e .. .. . 

Yanclal!a .................. . 

Jtarl>er ..... .... . .. . 

Latl(lo11ia ........ . 
.. ·· 1 

Husll Jlill ....... . . 

Littlel..ly ......................... . 

l\Jextco ........................... . . . ... . 

Centralia . . . . . . . . . . . . . . . . . . . .. ... . 

C'lark, crot<slnl! \\'abash ( revlsecl elevation 

2;4 .oo s~r. :io 
214 .10 

216.00 

228.00 

210.00 

1f.Ul0 

249.00 

7if'i.:{0 .\u<lra1n ........ . 

,~o.:m 
S-Ol.aO 

1 s2a.:io 
R11.:m 

~27 .00 ;,;,11.:lO Roone ..... . ..... . 

taken from Wabash len.'IS, S(•r·tes or I~!llJ). :in.oo 8;4.:10 Ran<lolph .. 

Hii;hee, crossing M , K. & T. (Checked by "·a· 

bash JevPls, 1~90) .... .. .. ....... .......... . a2;.oo b!io.oo 
,·ates ......... . 291.00 1>:H.CO 
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Armstrong ... 

Stelnmtt?. 

[.-O('atlOll. 

c:1us~ow (t:. "· Mo. H. 0.). 

CtUnbrldge 

Wlllam. 

Slater. 

Sorton .... 

)larshall . ... 

. . . . . . . . . . . . . . . I 

Crossing :\lo. l' .................................. . . 

f\huckl efor<l ........ ......... . 

)Jt. T.eonanl ........ . . ...... . . 

Hlac-kbtn·n . . . . .. . . .. . . .. . 

Alma .. . 

corcler ... ............ . 

fllggJnsvllle ......... . 

crossing Mo. P . . 

Muyvli>w. 

O<lessa . . 

l!Ul t'S City ..... ... ......................... . ...... . 

Ouk Grove .... .. .. ... .. .. . 

Grain \'alley . 

Blne Rpriog-s ......... ...... . . 

t:Jendule ............. . ... . ... . ...... .. ...... .. .. .. . 

lntlependence ... . 

mg .Blue siding 

Crossin~ :-=:.anta F~ . ..... . 

Kansas City, Grancl avenue............ .. ..... ·I 

~~[ ::::: 
Sf;~ 

->.'~ ::; <::, 
!""~ a :;;·v.l 
(t)., .. ~= "',. :::..., 
<1 r,-; 

~;-~; .. 
~~: ~ <1 

~~~ 7~ 

2,8.00 841.00 

237 .00 800. 00 

102 00 664.a~ 

64.00 626.00 

i&~.00 829.00 

WG.00 865.00 

13G.OO G9-1.00 

222.00 ,,~.oo 
154.00 711 .00 

202.~0 7:,!J.00 

Wl.00 ';!f).00 

2:IG 00 793 .00 

243.00 800 00 

315.00 Rl2 00 

277.00 834 .00 I 
2i, .co 831.00 

310.00 %7.00 

374.00 930 .00 

W5.00 8;,1.00 

311.00 867 .oo 
229.00 786.00 

400.00 9;,7 .00 I 
210.00 767 .oo 
3!i7.00 im.oo 

192.00 750.00 

11<5 .0Q 713.17 

200.00 ';:,(.00 
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County. 

------
Uowanl. 

Sallnc . ...... 

.. .... ..... 

·· ······· ··· 

····· ······· 

········ ···· 
··· ··· ······ 

Lafay~tte .... 

.Jackson 
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CHICA.GO & ALTON RAILWAY-CEDAR CITY BRA.NCH. 

l.oC'atlon. 

Mex ico .. ....... . . .. .. ... .. . .. ...... . . .. .... .. 

Cr ossing , \\'n t)ash.... . . . . . . . . . .. . . . . . ... . 

Bryan .. ..... ..... .. ....... .. ........ . ... . .... . 

_\ ux , ·asse . . .. ... . ... .. . .. .. . .... . .... . .. . .... . 

)I cCredte . . .. .. ...... . .. .. ....... .. ...... .. . .. 

Callaway .. .. . .. . . .. . . . . . .. . ......... . .. ... .. . . 

l<'ulton ............ . .. 

<1a rr1n;!t011 .. . . .. .. . .. . .... . .. .. . . .. . ... .. ... . 

Gut hrie . . .. . .... . .... . ....... .. ...... . ..... .. .. 

Xc w Hloomlleld .... .. .. . .... ...... .. .... .. 

lilh!!rnla .. . ... . . . 

CrosslOI!, i'\C., J,. & 1c .... .. . ... .. ... .. .. .. .. 

CedarClty .. .. . ......... ... .. .. .. .. . 

219 .00 

2;7 .00 

31/l. OO 

ao:1.00 

2UJ .OO 

l57 .00 

a20.oo 
300 .00 

W7 .00 

297 .00 

- ~.00 

- 5.00 

('oun ty. 

----·------
811.30 ,\udraln 

811.30 

839.'io < ·nna way .. . . .... 

8!!0. ,0 

865 . 70 

781 70 

819 .'iO I 
S8'J •• o I 
86'J. 70 

86!1 . ,0 

859 .'iO 

567 .70 

55i .'i0 

MISSOURI, KANSAS & TEXAS SYSTEM. 

MAIN LlNE. 

Tbe railroad elevations here given were sent by the resi
dent engineer of the road at Parsons, Kansas. To get tbe 
figures in the revised elevation column, the railroad elevations 
have been conected so that tbey agree with the Wabash rail
way elevation at Moberly, the Chicago & Alton elevation of its 
crossing with the M., K. & T. railroad at Higbee, the determina
tion of the elevation of the rail at the south end of the bridge 
at Boonville by the Missouri River Commission, the Mo. P. rail
way elevation of the crossing of the roads at Sedalia, and the 
U. S. Coast and Geodetic Survey's determination of the eleva
tion of the road at the depot at Nevada. The differences have 
been distributed uniformly among the various stations between 
t wo adjacent controlling points. There is no check at Hanni
bal, since the H1inoibal & St. Joseph elevation of the crossing 
of the two roads is not known, and so the Moberly correction 
{ + 9.50 ft.) is applied, increasing it 0.5 feet to make it a whole 
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number, to all stations north and east of Moberly. Elevations 
are top of rail, and refer to tide-water through the St. Louis 
directrix as 413 feet A. T. 

'Loca tion . 

Hannil)al cross ing (IL & 8t. J .) 

Renselaer ........ . ..... . .. ... .. . 

Huntington ..... . . . . . ... . ... •. ... . ... . .. . . ... .. ... 

Hassard ........................ . 

Cou nty line, Halls and ~Ion roe. 

Monroe . . .. . .. . . 

Cla pper . ... . 

Stou tsville. 

Gass .. .. . .. 

Pa r ts . . . . . .. . . 

TTolllda y . . .. . 

Ma cl1son 

County lllrn, Mon roe and n a n<lolph . . 

E vansvme .. 

l\lober ly . . . .. 

Crossing Wa bash (revised elev a tion is from 

Waba sh levels i·un tn 1890) 

Long sid ing . 

~:lltotr. 

lllgbee. 

Crossin g (C. & A. H. IL) . . 

]l[cl>ooald ......... . .... . .. . 

Cou nty line, Ha ndolph a nd Howard . .. .. 

Uussell ... ... .. .. ... .. .. .. .. . .. .. ...... . 

Burton . .... .. . .. .. . ... . .. .. . . . . ... . . . . 

J!'ayet te .. . .. .. . .. ... .. . . . .. . .. . .. .. .. . .. . ..... . ... .. 

'l'a lbot .. . .. ... . .. .. . . . .. . .. . ..... . . . .... .. ... . 

Esti ll ..... ... . . .. . ... . . .. .. . ... . . . 

l!'ranklln .. . .. .. .. .. ... . .. . .. . . . . . . 

Bridge, 1110. river.sou t h end (M . R. G.). 

r.oonvllle . . . .. . . .......... . . 

Pru 1 rle J.tck .. . ..... . . .. 

Pilot n rove ....... .. . . .. 

:\ ltltude-mean 
sea level. 

H. lL I Itevlsell 
elevat 'n elevat'n 

county . 

-~------
4a.oo 481.00 illarlon 

735.00 H~ 00 Ualls . . .. 

827 .oo S.37 .oo 
74G. OO 706. 00 

745 .00 • •• 00 I ,vv . . ·· ·· ·· · ·· · ··· · 

7ii0.00 739.00 Monroe .. . . . 

'751.00 763.00 i 
r,09. 00 618.00 

752.00 761.00 

rM.00 6,3 .00 I 
787 .00 796.00 

792.00 801.00 

7~4.00 

::~ : I' ;~~:~(~~·1·1~;)·.·: 
. . .. 

748.00 

8/;4 .00 873 .00 

8'i2.00 881.00 

876.00 885 .00 

861.00 870.00 

t:;80.00 888 .00 

880 .00 

""oo l 770.00 7'ii .00 

iG2 .00 i G8.00 .. 

745.00 
I 

751. 00 111.o wa rd ........ . 

674.00 G7U .OO t , . .. .. . .. , . 

f,58 .00 661.00 1 

620. 00 622.00 J 

fl68.00 600 .00 

6:;.1.00 635.00 

611.(il /;13 .00 ... .. .... ... 
n12 .oo 613.00 Cooper 

006.00 007 00 

s.~t, .00 8:J6.00 
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Altituclc-,nean 
st>n lev~l. 

J,0catlon. County. 
LL LL I Hevlsetl 

elevat·n elevat'n 

llarrlston ..... . 

l'leasa n t Green . . . . . . . . . . . ... 

Sweeney 

('llfton ........ ..... ...... .. ....... . 

Conn Ly line, ('ooper ancl Pelt1s ...... .... . . . 

Beaman .................... . 

Crossing, Mo. I'. (checke(l thi·ough illo. l'. l)y 

u. S. c. ,,;;, G. S. detennlnatlon of .\Io. l'. 

860.00 

~82.00 

f'.:J:i.00 

7:l0.00 

788.00 

774 ,00 

track at Se(lalla station).... . . .. .. .. .. .. .. . . \IU.00 

seclalla, J,'lftll street............. ................ . 907.00 

Camp lJranch . ........ .. ....... ... . . ........ .. .... . 

(.;roen Hldge .... . 

county line, Pettis ancl Henry ...... 

Windsor ............... . 

call1oun ................. . 

Lewis . ..................... . 

917.00 

905.00 

w:i.oo 
894.00 

'i'a.00 

787 .00 

North Clinton, crossing, K. c ., 1.>. & s . .... . .. 791.00 

Clinton. · ·..... . ........ 787.00 

Crossing, JL C., C. &;,. 

Ladue ....... . 

)Jontrose........... . ....... . .... . ............... . 

County 11no, Henry and s t. Clair .... . ... . 

Appleton City .............. . ......... . 

Uounty line, st. Clair and Bates .. . 

uockvllle ........... . 

County line, Hates and ,·ernon 

Scholl City 

Harwood 

Walker ..... ········:::::::::::::::::::::::··:::I 
Xevada ((J . S. C:. &G. S.) .... ... ............... . . . 

Ellls ....................... . 

Deerfield .. 

Crossing, K. O. , P. & G . ......... . ........... . 

Clayton ...... . .. . . . .............................. . 

764.00 

7~,4.00 

1<64 00 

8i!9.00 

717 .00 

710 00 

7GI.OO 

855 00 

861.00 

874.00 

846 .00 

798.00 

827 .00 

824. 00 

Htate line, l\Hssourl an<.1 hansas. .. .. •. . . . . . ... . . AI2.00 

859.00 

780.00 

6r.2.00 

;2r,.oo 

78:l 00 

76S.OO 

~OJ.00 

!JOO.()() 

910.00 

f.!/7 .00 

8!)5.00 

886.00 

7G2.00 

778.00 

7H2.00 

'i'if .00 

751.00 

iH.00 

823.00 

8G8.00 

Cooper ... 

l'cttls. 

JlPnry . .. . ... . 

SJa.oo ~t. Clair. 

827 .00 

7t,:,.oo Bates . . 

727 .00 

7 4S. 00 Yernon . . . . . .. 

H42.00 

847.00 

Hil0.00 

8~2.00 

78! 00 

813.00 

810.00 

i!.18.00 1 · .. 
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CHICAGO GREAT WESTERN SYSTEM. 

CHTCAGO, S'l'. PAUL & KANSAS Cl'l'Y RAILWAY-MAIN LINE, 

The railroad elevations of stations on the Chicago, St. Paul 
& Kansas City rail way were taken from the dispatcher's profile 
of the road, sent in by the chief engineer. The datu::n is mPan 
sea level, and elevations are sub-grade, which is one foot below 
top of rail. The revised elevations were obtained by correct
ing the railway elevations to agree with the elevation of the K. 
0., St. J. & C. B. track at the junction of the two roads a.t the 
Francis street depot, St.Joseph, and also at their junction at 
Beverly. They are all top of rail, and refer to mean sea level 
through St. Louis city directrix as 413 feet A. T. 

,Lo('atlon. 

Altitude-mean 
sea level. 

lt. It. I Hevlsed 
lelevat'n elevat·n 

County. 

State line , )llssourJ anct Iowa .... . .............. . 

• Uhelstan ............ ... ...... .. ................. . 

1()(',r,.00 1 1063.50 Worth .......... . 

1000.00 1(J(;<u,o ........... . 

s11e1·ldan. ... .... ... . ................. ..... .. . .. ..•.. 1043.2~ 1042.70 

Parnell City . . . .. .. .. . .. . . .. .. ..... .. . .. . . . . ... . . 1028 .00 1027. 50 Xodaway . ... ... . 

Havenwoocl .. . . . . . .. . . . . . . .. ... . . . .. ... . ....... . . . 1020.00 1019.50 

conception. . ........... . . . .. . . .. . . . . . . .. . . . . . . . . !iRS.00 SS7.50 

crossing, Wabash. . . ... . ............. . ... .... .. . !Ji~.so U77.30 

)lonastery...... . ........... . ....................... OC.0.50 9GO.OO 

(; ullforcl . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . ........ . 946.00 945 .40 

Cawootl .. .... . .......... •........... . ............. V41.10 940.50 .\ndre w . . ........ 

Rea .............. . ....... . . . ...... . .... . ... . ...... . 1061!.GO 1068.90 

Rush siding . . . .. . . . . . . . . .. . . . .. . . . . . . .. ......... . 

1-chuster ..................... . ........... ....... . 

savan11al1 ........ . ....•...... .. .................. 

U~2.00 931.~0 

9:,9.50 I 908.fiO 

1090.;,0 100!). i5 

Ot>an ... ... ... .. . . ...... . ............ .............. . l;~i.00 8'ltt. 25 

Crossing, K. c., st. J. & o. ll . . . . . . . . . . . . . . . • . 825.30 8U.5:i Buchanan .. ... . 

St. Jos<>ph, t' rancls street........................ 82J.40 fl24 6:l 

St. Josep11, Union depot . ..................... . .. . 82~ .60 826.85 

G-20 
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Location. 

Altitude- mean 
sea level. 

It. IL I ltevtsetl 
elevat'n elevat'n 

C0t111ty. 

Crossing, C., IL T. ,"- P .................... .. ~2, .60 R2Ci.90 Buchanan .. 

Crossing, 11. & St. J .. .. .. .. .. .. .. .. .. .. . .. .. ... . 852 .~0 852.20 

<;rosslng, C., R. T. & P. ... . ....................... 852.riO 852 00 

l\fatnE>y ... 1000.00 

fi1>e ('reek ...... .. ...................... . ..... . ..... !J,H.QO 9i2 .,0 

" ·mow nrook.......... .. .... .. . . . . .. . . . ..... .... .. 9%.00 V9J.VO 

Faucett . ....... . .. .. .. . ........ .. .. . ..... ...... . 

nearhorn .... . 

Crossing, c., R. J. & P .................... . 

9;;0 .00 

><8J. 00 

\150 .00 

S'll.10 Platte .......... . 

HSJ.00 881.30 

New Market. ..... . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8,0.00 8i0.45 

" 'oo<lrutl ............... . ......... . .. ... .. ..... . .. . 

West Platte ....... .. ..... . .... . .............. . . .. . 

ReverlyJunctlon (K. C., St. J. & C. ll.) . ... . . . 

Rrlclge, Missouri river ....... ... .. ...... .... ..... . 

frl:1 .00 

79~.80 

'i69.00 

818.80 

im.GO 

794 .05 

700 .i~ 

8Jq so I .. 

CHICAGO, MILWAUKEE & ST. PAUL SYSTEM. 

KANSAS CITY BRANCH, 

Tbe elevations here given were taken from a profile of the 
road furnished by the chief engineer, which gave the elevation 
of the various points on thP- road above Lake Michigan. To 
these figures 528 feet have been added for tide-water adjust· 
ments. The latter are the figures given in tbe column headed 
"railroad elevations." 

The elevations of the various railro~1d crossings were sup
plied by tbe assistant engineer. 

Tbe best check that could be obtained upon the list of rail
road elevations, as given in the first column, was that furnished 
by tbe Missouri Pacific railroad at its grade-crossing with the 
0., M. &. St. P. in Big Blue bottoms, east of Kansas City. The 
elevation of the Tufo. P. track at the crossing is 742.49 feet, con
sidering the St. Louis directrix to be 413 feet A. T. By adding 
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to this elevation the same amount ( 1.51 feet) as that added to 
the railroad elevation of Kansas City to make it agree with the 
U.S. C. and G. Survey's determination of the same place, there 
is obtained 744 feet for the elevation of the crossing. The 0 ., 
M. & ::,t. P. elevation at the crossing is 742 feet. Two feet have 
therefore been added to each of the Milwaukee stations within 
the State. When the elevation thus obtained of the Milwaukee 
track under the Hannibal & St. Joseph crossing L, compared 
with the elevation of the same track determined by reference 
to the H. & St. J. elevations after the correction that bas to be 
applied to the latter at St. Joseph, and is carried to the Mil wau
kee crossing, the elevations calculated from the two sets of 
data differ from each other by 2.33 feet- that determined from 
the H. & St. J. data being that much lower than that given from 
the Milwaukee data (carried through the Mo. P. to Kansas City). 
Elevations are top of rail. 

Location. 

l-\tate line, Missouri a nd Iowa .. .......... . ...... . 

l 'owers v Ille . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Lucerne ........................ ............ ........ . 

Nevvtovvn ....... .. .. .. ................ ... .. . ...... . 

Har ris ........... ... .... ....... ... . .... .. ........ . 

Osgoocl.. ..... . .. . . . ...................... . .... .. ... . 

Crossing, (l., o. & K. C .................. . ... . .. . 

Gault ...... . .... . . 

Laredo .. . .......... . .... . ..... . ..... .............. . 

::-:'!antic . . ........... .. ............ . ............ ... . . 

Sturges . . ... .......... ... . ...... .. ............. . ... . 

·Chllllcothe .. .. .... ... . .................. . ....... . 

Crossing JJ. & St. J. (22 .7 ft. nMve H. &. Rt . J .) 

Urosstog Wabash (24.7 f t . above W.) ............ I 
t,rancl river . . ... . .............. ... ... . .......... . 

Dawn . . ......... . ............. ... ..... ... . .... ... . 

Lucllow ... . ..... . .. .. . . ..................... . ..... ! 

.\ltltude-mean 
sea level. 

I 

H. U. I Re vised 
elevat'n elevat'nl 

County. 

961.:;() 9/l~ .50 I P utnam ... .... . . 

!J38.o0 9!0 .50 " .. .. ....•• 

!JOa.25 905.25 

868.00 870.00 Sullivan ....... . 

856.50 &58 .50 

813.W 815.f>O 

78G.90 788.90 

7S7 .12 789.12 

7.,0.()() 762 .00 Grundy . ........ 
'i56.00 758.00 Livingston. . ... 
'785.80 787.80 

777 .20 779.20 

7';2. ';0 774. 70 

773.10 775.10 

(;9.5.00 rm.oo 
Gf/9 .00 701.00 

,s~.oo n;.oo 
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Location. 

Braymer .............. . 

.\ltl tu de-mean 
sea level. 

R. Lt. I l!evtse<.I 
elevat'n elevat'n 

County . 

75.~.oo iJJ.00 Calclwell. 

Cowgill. .. . .. . .. .. .. • .. .. .. .. . . .. . .. .. . .. . .. .. .. .. !Jf.O r,o 900.00 

Polo .... 

Ehnlra (low point) .................. .. 

Lawson. 

Crossing St. Joseph & St. Louts (2J.5 ft. above 

Rt. J. & St. L.) .............................. .. 

Kxcelstor Springs .......... .............. .. ...... . 

ll[osby ....... . .......... .. ........ .. ............... . 

Low potnt ... ........ .... ... . .. ........ ........ .... . 

Rement ........................ ......... ..... . 

Liberty ....................... .. .................. .. . 

Crossing, H. & St. J ............. . ............. .. 

:Ulnnavllle ......................................... . 

Ran<.lolph ........ . ........................... . ... . 

Crossing, H . & St. J. <•6 .4 ft. higher than fJ. & 

St. J.) ancl Wabash (47.~ ft. above W.) ... .. 

Thornton ....... . ........ . ............. .. ........ . 

C'rosslng, :Mo. P .................................. . 

Orosslng, (;. & A .. ...... ........... ....... .... ... . . 

Coburg ...... . ..................................... . 

Independence, Dummy line crossing ......... . 

llead block, Dummy llne ....................... . 

Cable llne , .l!'lfteenth street .................. .. .. 

lle,tcl block of "Y" to K. c., I<'t. s. & )1. ...... . 

1005.00 

8i9.00 

1075.00 

10i7 .00 

!)39.50 

i63.00 

rno.oo 
931.15 

85";.00 

736.00 

,39.35 

,44.50 

79'l.OO 

79'.t.OO 

i42.00 

';J9.25 

754.30 

783.90 

786.00 

830.00 I 
748.80 

IOOi.00 

8~1.00 Bay 

10,7.00 I .. 

10.lJ .OO 

i41.50 Olay ..... .. .... .. 

76.-.. ()() 

i62.()() 

9aa.10 

859.00 

73R.OO 

741.35 

i46.50 

794.00 .......... ... 
7St.00 ·············· 
714.00 ·············· 
";41. 23 Jackson ......... 

, 56.30 

7<;;;.90 

763.00 

832.00 

750.80 

CHICAGO, ROCK ISLAND & PACI F IC SYSTEM. 

SOc.JTHWESTERN DIVISION-MAIN LINE, 

The railroad elevations here given were taken from a con
densed profile furnished by the division superintendent of the 
road. The datum is not given on the profile, but it is known to 
be 107 feet below the low water in the Mississippi river at Rock 
Island. It is stated that according to Hayden's report of 1~73~ 
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low water is 553 feet A T. Since this is rather indefinite, the 
relative elevations of the profile have been copied for railroad 
elevations. These are corrected by the elevation of the Han
nibal & St. Joseph ( first column) at the crossing of these two 
roads west of Cameron, and by the elevations of the K. C., St. 
J . & C. B. at Beverly, and also at Rushville. The point of 
departure of the branch going to Rushville could not be 
accurately determined, so it is not given. This branch is 
adjusted by the Council Bluffs road at Rushville. Elevations 
are of top of rail, and refer to mean sea level, through St. Louis 
city directrix as 413 feet A. T. 

Location. 

State line, Missouri ancl Jolll'a .. .......... ... .... . 

Princeton ... 

G!G.00 

385.00 

108G. 37 Mercer 

825.37 

Mlll Grove . . . . .. . . • . . . . . . . . .. . . . . . . . . .. . . . . . . .. . . . . . 361. 00 801. 37 

Splckards.................. . . . . . . .. . . . . . . . . . . . . . . . 346.00 78(U7 Grundy ......... . 

'.l'lndall .. . . .. . . . .. . . . . . . .. . .. . . . . . . . . . . . . . . . . .. . . . . . 339.00 ·779.37 

'l'renton ........................ . 

Q., o. & J, . C. junction .. ... . . 

Hickory Creek . .............. . 

()ounty line, Grundy ancl Daviess ......... .. .. . 

Jaruesport ..... .. ................................. . 

372.00 

370.00 

340.00 

i72.00 

iial.00 

812. ~7 

810.37 

780.37 

912.37 

!)71 . 37 

West Grand l'lver...... .• . . . .. . . . . . . . . . . . . . . . . .. . . 300.00 740.37 

Crossing, Wabash..... ... . ....... ... .... .......... 300.00 '.40.37 

Gallatin..................... . .. .. ........... . . . . . . . 363.00 803.37 

.Altamont..... .. ... . . ...... ........ . .. ... ...... ..... 563.00 10v3.37 

Winston . . . . . . .. . . .. . . .. . . . .. . . . . . . . . . . . . . . . . . . . .. 595.50 1035.87 

County lln<', Daviess and DeKalb 578.00 1018. 37 

Daviess . ... . ... . 

County llne, DeKalb and ()llnton . . . . • . . . . . . . . . . 585,00 I0't5.3i Cllnton .... ... .. . 

Cameron ............. . 582.00 10'22.37 

C rossing, H. & St. J................ .. ..... . ....... 590.00 1030.37 

Perrin........... .. .... . .. . ............. . ....... . .. . . 588.00 10'.18.37 

PlattSl)tll'f{ . . . . .. . . . . .. . . . . . . . . .. . . . . . . . . . . ... ... . . 508.00 9!8.37 

Crossing, St. Louts & Santa Fe............. ... ... 505.00 945.37 

Grayson . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 513.00 95.~.37 
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Location. 

::;; I=: 
? 5~~ 

== < ~ 
~ ui"' ~ (t) <> 
< """' "' ;!:.;-.... 
0 ~~ ::s 

~~ 

County. 

Etlgarton .. .. . . ......... ... .......... ............. . 381.00 881.37 Pla t te ........... . 

Platte rlver ..................................... .. 351.00 791.37 

<.;amden Point .............. . ............ : ........ . 386.50 826.87 

Platte <.;tty ..... .................... .. . ............ . :3U.00 764.a7 

Beverly . ........................................ ... . 320.00 760.37 

crossing, JC C., St. J. & C. B ................... _., 

)llssourl river bridge ............................ . 
3;l0.00 I 76!.l.6~ 

:Ji0.00 810.00 

CHICAGO, ROCK ISL AND & P ACIFIC RAILW AY- ATCHISON BR, 

);ew Ma rket ...... .. ....... .. ..... ..... .......... . 420.00 837 69 l'latte ... ...... . 
'l'a!!ace ... .......... ... . ......... .. ...... .. . .. . .. . . . fl48.00 1065.61! Buclianan ..... .. 

DeKalb . . .. ....... ............................ .. .. . .. Gfii.00 1094.69 

t·rnshv 111e ..................... . ................ .... . ar,9.00 ii6.69 

Crossing, K. c., St. J. &C. 13. R . lt .. 370.00 78'i .69 

,vtnthrop , ............................. . 338.00 

ST, J OSEPH & IOWA RAILWAY, 

,\ltamont ............... .... .... . . ...... . ......... . 

Munsen summit ..... . .. . ...... . . ...... .. .... .. 
214.60 I 1003.a7 Daviess. 

2H.30 1033.07 

Grindstone creek ................ .... .... . .... . 12 22 800 99 DeKalb 

Weatherby ................................... .. 63.4/l Stil. 23 

Duncan summit .................................. . 10:uo 892.0i 

Jones summit ....... .. .. rn2.ao 921.0i 

Maysvm e ............ . 94.81) ss.~ 57 

, \m1ty ... . ....... ...... ..... ........ . 

l>owotog summit .. 

Clarksdale .................. .. ..... ............... . 

221.90 10I0.6i I 
2.ir,.00 10:~-l.6i 

8/i.27 S7a.04 

Stockbrlclge..................... .. . . .. ...... .. ... . 43 .10 ~31.Si Buchanan .. .... 

Wagenblas.t summit ............................. . 116.10 90-l.87 

natte r iver ............................. ·.· ... · .... ·I 

Leonard summit .................................. , 

South St. Joseph ........................... ... .. .. 

41.10 82'J.Si 

rno .10 9,S.871 
34.50 823 .27 

----------------------
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KEOKUK & WESTERN RAILWAY. 

The elevations herein noted are based upon the intt,rsec
tion of this line with the St. Louis, Keokuk & Northwestern 
railroad at Alexandria, a point wbich was determined by the 
l\lississippi River Commission as 490.70 feet above tide level. 
This is the figure given in "Topographical Notes, 1892." 

LOcntlon. I 
Altltude-1.:::-

sea level. 

County 
R. IL I Revised 

elevat'o elevat'n 

.\Jc~.~:::::rr_c:;:t1::\::~~~~'.~~ .. ~~ .. )~.· .. 

1

~ .. .. ~:1 4\, .20 4~).70 Cla rk ......... .. 

Waylan<!.......................................... . ;;1,.20 520 . .0 

Fox r iver .. . .. ... . .... . . .. . .... . . ... .. .. . ... . ... . ~12.20 515.iO 

Clark City.... ........ .. .. .... .. . . .... . .. . .... . .. . . r,v, .20 i00.70 

.Ashton ...... . 

Luray ......... . 

~ortll Wyacomla river . . ....... . 

717.10 

,15. 20 

no.;o 

ilS.iO 

l).J0.70 ,;cotland .... ... .. 

GrallKer .... .... . .. . .. . .. . .. . . .. .. . .. . .. ... ..... .. R07.20 Sl0.70 

South ll'yaconctn rive r ....... . ..... . 

l't. 42 miles w est of .\ lexand rla ... .. . 

r,;7. ~o 
787 .20 

6(;(). 70 

790. 70 

:u emphls. .... .... .. . .. . .. . .. . .. .. . . .. . . .. . . .. .. .. .. . 74,.20 750.70 

Cra \\'fOnl .................. ....................... 7a7.20 740.70 

Downing..... .... . . .. .. . ........................ . .. "57.20 ~(;().70 I ticlrnyler . ...... . 

Lancaster........ . .................... . ........ . ... !Ja7.W W0.50 

Glenwood Junrtlon.... ....... .. .. .. .. . .. . .. .. .. . \J37 . 20 !JJO.;,o 

~tate line Missouri and Iowa. .............. . .. . . 9~2.20 !1a;,.;,o 
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KANSAS CITY, PITTSBURG & GULF SYSTEM. 

l\1AIN LTNE, 

These elevations were furnished by the chief engineer of 
the road. The datum is Ullknown. The revised elevations 
were detP.rminecl by comparing with the re'"ised elevationei of 
the l\I., K. & T. rail way at t he crossing of these two roads near 
Cambria. The elevations refer to mean sea. level through the 
St. Louis city directrix as 413 feet. Elevations are gonnrl be
tween the rails. 

Location . 

Grauel Ylew, junction. K. C., 0. & 8 

·west T.lne .... 

Crossing, K. ,'II.\. d ivision ~Co. Pac ........... .. 

Crossing, K . 0., C. ,~S ..................... . 

Lisle ........................................ .. 

Drexel .......................................... . 

Amoret ....... . .................................. .. 

Worland, crossing, llfo. P ........... ........... .. 

Hume, crossing, Carbondale br. K . c., F . R. & M . 

llflller .................................. . ......... . 

Statesbury . . . . .. . . . . . .. .. . .. . . .. ................. . 

Rl<'hards ........................................ . 

Crossing, ~Jo P .... . ... . .......................... . 

Cambria ... . .. . ................... . .............. .. 

Crossing, 111., K . & T ............................. . 

Swartz ........ ............ .... ...... . ... . ... ...... . . 

Oskaloosa ........ . ............................... . 

IlUr!{8SS ........... . ......... . .... . ... . ..... . ... , 

Crossing, St . L. &S. F ......................... .. 

Crossing, St. L. & s. 1'-., main Hoe ... . .. . ....... ·.·. ·.1 
J oplin, rom~ecuon with ,;plltlog railway 

Altitude-mean 
seo level. 

U. R. I Revised 
elevat'n elevat'n 

9()<J.OO 1058.00 

,28.00 !n7.00 

793.00 942.00 

9:n.oo 1080.00 

829.00 978.00 

s.;o.oo 999.00 

68'2.00 8:H.00 

&Ill 00 iS, .Oil 

7H.OO 89:i.OO 

s,~.oo 824.00 

f,36.00 78o.OO 

690.00 839 00 I 
68;;.00 83!.00 

66!.00 81:l .OO 

66!.00 813.00 

6,a.oo 822.00 

72:3.00 872.00 

• ~s.oo 88, .oo 
7!6.00 ll95.00 

";J2.00 901.00 

811.00 9(;().00 

County. 

J ackson ..... 

Cass .. .......... .. 

·············· 

·····•······ 
. .......... ~ 

············ 
Rates ... 

............ 

. ........... 
Vernon .......... 

Bar ton .......... 

J asper .......... . 
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ST. LOUIS SOUTHWESTERN RAILWAY. 

This list is a copy of a list sent in by the chief engineer 
of the road, who states that the railway levels are corrected 
to agree with the Government figures at Bird Point. They do 
not agree with the Iron Mountain railway elevations at the 
crossing of the two roads. When they are corrected to agree 
with the Belmont branch elevations, they do not agree with 
those of the Oairo branch. Since they cannot be made to 
harmonize with these roads, the figures are given without 
change or attempted correction, merely for what they are 
worth. 

Location . 

I 
Altitude-mean I 

s .. n level- rail
road elevation. 

·-········-················ I 
Smithton .. .... ....... ... ....... . ................ .. 

Rlrd Point . .. .. 338.00 

33'J.00 

336.00 

327 .00 

318 .00 

317 .80 

320. 60 

320. 60 

304.00 

304.00 

301.00 

310.';0 

Crossing, Jlelmout Ur. St. L., I. M. & S ....... . . 

1<:ast Prairie .. .. .......... . .............. . 

Henderson mound ... ... ... . . ..... .... .. . 

St. John bayou. 

LaForge . . .. ... . . 

lllstan .......... . ... . ............ . ..... . ..... .. . . .. 

Pawpaw junction .... .... ....... .. .... .. ... . ...... . 

Como ....... . 

Cut-ott .. .......... .... .... ...... ... .. ..... . .. .. ... . 

llfal<.len ............................ . .......... .. ... .. 

Campbell .. .. . .......... ... .... . ................ .. . . 

St. Fran('ols river . .............. . .. ........ .. ..... . 

Coun ty. 

J.l'[lsstssl pp! .... 

Xew Madrid .... 

I>unkltn . . ...... . 
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ST. LOUIS SOUTRWES1'ERN RAILWAY- DEL'l'A BRANCH • 

LOC'atlon. 

Delta ........................... . ................. . 

t:rosslog, Cape G. & sw. R.R .. . ................ . 

l3rtdge, l3lackwater river ... ... ................. . 

Rauclles . ........................................ . 

W'llltcwater river . .. . .. ............ . .. ........... . 

,\r<leola .. ........ .... .... . ........... . .... ......... . 

('as tor river (l)ase of rail on brldgc) ......... .. . 

Day ..................... . ........................... . 

Ictalla ......................................... .. .. . . 

Crossing, Cairo Br. St. L., I. 11.l. & S .... .. .... . . 

Doxter ............................................ .. 

Birnie ... ............. . ........................... . . 

:l(alcleu ............. . .. . ........................... . 

. \ ltt tud<>-ruean 
sea level. 

Hallway eleva
tion. 

356.00 

356.00 

358.50 

a19.00 

350.50 

a3~.oo 

345.50 

318.00 

322.00 

322.00 

a10.oo 

317 .OU 

310 70 

County . 

('ape Gtrarcleau. 

>'todclard . ...... . 

Dunklin .... ... . 

ST. LOUIS SOUTHWESTERN RAILWAY-NEW MADRID BRA.NOR. 

Paw paw Junction ..... . ..... . .. .. ...... . .......... I 
New 1\!adrtcl (l\l. R. C. 295) .. .. . . • . ... . .. .. ... . . 

301.00 

2'J2.00 I 
New Ma<.lrltl .... 

" 

MISSISSIPPI RIVER & BONNE TERRE RAILWAY. 

The profile of the Mississippi River & Bonne Terre rail
way is in two parts, which are not connected with each other. 
The first part covers that part of the road from Riverside to 
the company's mill at Bonne Terre. The second part covers 
that part of the road from Doe Run to 1he Old St. Joseph & 
Desloge rail way, itbont one mile south of Bonne Terre. The 
two parts of the new road are connected by a part of the old 
road, but the profiles do not show where the connection is 
made. The elevations of the northern end are, therefore, cor
rected to agree with those of the St. Louis, Iron Mountain & 
Sonthern railroad at Riverside, and the southern end to agree 
with the Belmont branch of the same system where it is 
crossed by the .M:. R. & B. T. line near Longhboro. 
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.\ ltltn<le- me,rn 
sea level. 

Location. 
ILH. He vlsed 

elevat'n ekvaL'n 

Hlversrne Jc., Iron Mt. railway ...... . ...... . ... . 44(; H6 

Brlclge, Joachim creek ..... . 398 :l98 

Brtclge Xo. 45, east side . ............ . ....... . . . . . . .. .. . ....... . 4a9 4a9 

St1mmtt, In sand-cut ................. . 499 4W 

Jt1nct1on, Crystal City railway ..... . 407 407 

:lllle-post 25 . .. . :19.; 395 

Genevieve ..... . 421 42] 

sugar creek ... .. ....... . 416 416 

Platttn . ........... . 4:s6 436 

llrtclge :No. 23 ......... ... ... .. .. . . .............. . ...... . ..... . 470 4;0 

Mlle-post rn . ............. .. .... . ....... . ........ . .......... . Sil 811 

buromtt, 1000• t<;. of rolle-post 12 ..•...... .. ... .. ....... . ... 839 &39 

UrJclge :No. 14 ... . ;09 709 

Valle )fines .... . ';"~9 i;:s9 

l\llle -post 9 ... .. ..... ... ....... .. ........... . . ............ .. . . 853 85:l 

Summit, at north end of tunnel. ... . 936 936 

Sliver Springs ....... . ....... . .......... . 821 821 

l\llle-post :So. 4 . .......... ... ... . . . ..... .. 6.oJ 654 

llrtdge, Big river ...... ................. . 11.'18 r,'*l 

)1111, Bonne T erre .................... . .......... . . 796 700 

:,,ummit, sontb of llonne 'l'erre ...... . . . .. . .... .. ..... ... ...... .. . . 917 917 

Brlc'lge, Jlig river . . . . . . . . . . .. .......... . ;u 711 

l''lat river sbaft .. ..................... .. . .. ... .. . .............. . , •..... . 1;87 ;s7 

Bridge, flat rtver ................ . .. . ...... .. .............. . ;ri5 765 

Smnmlt, soutb of J<'Jat river .......... . 1019 1019 

Crosstng, St. L., I. 111. & s .................. . 885 885 

urtclge, s t. J!'rancols rtver ............................. . ............ . &;2 s ;2 

987 !)87 

933 9a3 
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ALPHABETICAL LIST OF ELEVATIONS. 
Adrian . . . . . . . . . .. . . .. . .. .. . .. . . .. . .. . 8,0 
Agency . . . . . . . .. . .. . .. . . .. . .. . . . . . . . . 832 
Aklnsvllle............ . ............... 994 
Albany . . .. . .. .. . .. . .. . .. . .. .. s.,r, 
Alderry. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5!l2 
AlclrJch...... . . . . . .. .. .. . .. . . . . . . ~Oi 
Alexandria .. .. ... .. ......... .... .. . 49L 
-'\Jtred..... .. . . . . .. . . . . .. . . . . . . . . . . . . 717 
Allen .. . . . .. . . . . . .. .. .. . .. . . . . . . . . . . . 50r, 
A llenton... .. .. . ....... ............. .. 511 
.AIIE"nVIUe , ... ............ ..... , .... , , 35:l 
.Alma . .. .. . .. . .. . . .. . .. .. . . . . .. .. . . . . . 80J 
Altamont . .. . . .. . . .. . .. .. .. . .. • . .. .. . 100a 
Amazonia..................... .. . .. . R:l2 
Amity ........ . ...... ..... ............ JOLI 
Amoret. . .. .. .. .. .. .. . .. .. . .. . s.~1 
AnahPI .. .. .. .. .. . .. .. . .. .. .. .. .. 8.~2 
Anaconcla . . . .. . .. .. .. .. .. . .. . 83i 
Andover.. .. . .. .. .. .. . .. . . . .. .. . lO'Ji 
Annada .. .. .. . .. .. .. .. .. .. .. .. . .. .. 4~2 
Anna polls .. .. .. . .. . .. .. .. . .. .. . .. . H:{:l 
Appleton City . .. .. .. .. .. .. .. . .. .. . s;;3 
A read la . .. . .. . .. .. . . . . .. .. .. .. . . . .. . . rnr, 
,\re-hie . .. . .. .. .. .. .. . .. .. .. . • .. .. .. 833 
Ar·deola .. . . .. . .. . .. . .. . . .. . . .. . .. . .. . 33~ 
Arkoe............... ....... ... ..... ... 9i9 
Arlington .. . . .. .. .. .. .. .. .. .. .. . . .. . 6'l7 
Armstrong...... ..... . ... ........... . 811 
Arthur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76i 
Ascalon .. . .. . . .. . .. .. . . . .. . .. . . . .. . . 5,4 
Ash Grove.. ..... .... .... .... ..... .. . lO#J 
Ash Hills.......... .... .. .. .. .. . .. .. a:i 1 
Ashburn . .. . .. .. .. .. .. . .. . . . . .. . . . .. . 473 
Asher. .. .. . .. . .. .. . .. . .. . .. .. . .. . . .. l138 
Ashton .. . . .. .. .. .. .. .. . . .. .. .. .. . .. . 721 
Athelstan .. .. • .. . .. .. • .. . . .. . . . . . .. . . 1068 
Atllerton . . . . . .. . . .. . .. .. .. .. . .. . . . 729 
A tho 1 . . .. .. .. .. .. .. .. . .. .. . .. .. .. .. . ;r.~ 
Aullville............ .. .. .. .. .. .. .. . .. 722 
Aurora (St. L. & S. l!'.) .. .. .. . ... .. 1360 
Aurora (Mo. P.) .... ........ ....... 912 
Auxvasse .. . . . .. . .. . .. . .. . .. .. .. . .. . . 881 
A very. . .. .. .. .. . .. .. .. .. .. .. .. . .. .. 1219 
llagnell.. . .. . .. .. .. .. . .. .. . .. .. . . . . . . . 579 
13atley . .. .. .. .. .. .. .. .. . .. .. .. .. .. . .. 420 
Baker.... . ............................ 421 
Baring .. .. .. .. .. .. . . . . .. .. . . . . .. .. . . . 808 
Barna rd. .. . . .. .. . .. • .. .. . . .. .. .. . . . .. 942 
Barracks ....... :.. . . ............ .. . 41!J 
narrett............... .. .. .. .. .. . .. .. 511 
llartlett .. .. . .. . • . .. . . . .. .. . . . .. . .. .. . 10:is 
Barton ... : . .. . .. .. .. .. . .. . .. .. . .. .. .. 8,0 
RatesClty....... .......... ... ........ 851 
nayou St. John . .. . .. .. . .. .. .. .. .. .. au 
Bea1nan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 'i6Q 
Bear Creek. .. . .. .. .. .. .. .. .. .. .. .. . 592 

Beaver. ........ . . . . . . . . . . . . . . . i22 
Becker........ . .. . .. .. . .. .. .. .. .. .. . 480 
HeMord . .. . .. .. . .. . .. .. .. .. .. • .. .. s ;9 
Hee c l'eek . . . . . . . . . . . . . . . . . . . . . . . . . . 9;:~ 
Bee Creek Junction... .............. 9i.\ 
HellevllJe............................. 870 
Belmont........................ . . 310 
Helton . . . .. . .. . . .. .. • .. .. .. . . . .. . .. . . 1101 
Bement. .. .. .. .. .. .. .. .. .. .. .. .. .. . 9J:l 
nenton pro. P.). . .......... ......... 4,,9 
13enton (\ValJ. ) ........ ............ 820 
Berger . .......... ..................... 511 
Ber II n .. .. . .. .. . .. .. .. . .. .. .. .. . .. . .. r,q; 
Bertrand............................. 321 
nerwlck .. .. .. .. .. .. .. .. .. .. .. .. . .. 1122 
ne•svllle....... . ..................... 5~2 
Bethany......... . .. . . . .. . . .. . .. .. 91/l 
neverly (C., ll.. J. & P .)............. ,60 
Beverly(K.C. ,1't.J.,~O.B.J ..... 770 
Beverly (0., St. P. So K. C,J........ 7,0 
Bevier................. .. ..... ........ 7,6 
lllg mue . .. .. . .. .. .. . .. .. . .. . .. .. . .. 748 
Ulg llluc J\rnctlon... ....... ......... 747 
Hi)(elow .............................. %0 
Ullllng, ........ .... . ....... . . ........ 1366 
Bllllnl{Svllle .. . .. . .. .. . .. . .. .. .. .. .. . t>48 
Birch 'l'ree......... .. . . .. .. .. . 9'J8 
Hlrcl Point. ...... ....... .. ....... 3i!S 
mr,nl ngham...... .. . . . . . . . .. .. .. . .. 736 
B1t·n1e .. .. .. .. . .. .. .. . .. .. . . .. . .. .. . 317 
Bismarck. .. .. ...... . .. . .. . .. . . .. .. . . . 102, 
mackllt11·n . ....... ... ....... .. . ..... . 
mack well .. . .. .. .. • .. .. . .. .. .. .. .. . 
B lairsville .. .. . .. . .. . .. .. .. .. . .. .. .. . 9JO 
moclgett... ... .. . . . . . .. . . .. . . .. .. . .. . a26 
mue Springs....... .. .. .. .. .. . .. .. .. 957 
Blythedale . .. .. .. . .. . . .. . .. .. . . .. .. 10il5 
Roaz.... ........................ . .. . 86, 
Hogar<l .. .. . . . .. .. .. . . .. . . .. . . . . . .. .. . 852 
Bots D'Arc. .. .. .. .. . .. • . .. .. .. .. . .. 1219 
no les .. .. . .. . .. .. . .. .. . .. . .. .. .. .. .. .. 483 
Bolckow..... .......... ...... ......... 927 
llollvar....... . .. . .. • . .. . . .. .. . .. . . . 1005 
Bond 
Bonfils . . .... ....... ....... ... .... ... . 
Uonhomme . . . .. .. .. . .. . . . . . . . .. . .. 
llo "In er .................... ... .... ... . 
Bonne '.l'erre ............. . .. 
Bonnot )lllls ............ ........... . 
Boonville (W. lhntt) ... .. .. ........ . 
Boonville (M., K. &'J'.) ...... .... . 
noonv11le (l\Io. l' .) .. . .... ... ..... . 
Boscot>el ...... .... .......... ...... . 
Hos worth ........................... . 
Bourbon .... ... ..... .. ..... ......... . 
Bowling- Green ............... . 

507 
463 
459 
+46 
79G 
5H 
59~ 
613 
602 

1161 
748 
917 
8i9 
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Boyle .... .... .. ...................... . 
Boynton . ............ ... .......... .. 
llrallyvllle ... . . .................... . . 
Brandsvllle ........... . ........... . 
Rraymer ........... ... . . . ... .. .... .. . 
llreclrnnr1clge ...... ................ . 
Brevator ... .. .... ... .... ........... . 
Hrlclgeton .. .. ... .. ... .... ........ .. 
'Bronaugt1 .. . . . . .. .. . .. . . . . . . . . . . . . . . . $Si 
Brook tlelcl . .. . . . . . . . . .. . . . .. . . .. . . . . . ; 5:i 
Brookline ... . ............ . ........... 12s:; 
Browning.. . .. . .... .... ... ........... ; 63 
Brownsvll le . . . . . . . . .. .. . . . . . . . . . . . . (;;4 
J3runswlck . . . . . . . . . . . . .. . . . • .. . .. .. . 652 
Brush Creek... . .... ..... ............. 1301 
Bryan. . . . . ... . ... . ................... S.JO 
Ruckley . . . . . . . . . . . . . . . .. . . .. . .. . . . . tt7j 
Hnck lin (C.,S. F.&C.) ... .... ..... 9l7 
Bucklin (tI. & St. J .) .. .. .. . . . . .. . . .. 882 
Bnckner . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.&9 
Bunceton... ...... . . . . . . . . . . . . . . . . . . ,72 
Hurgess .. . .. .. . . . .. . . . . .. .. .. .. .. . . . ss; 
llnrlloglon Junction... ... . ... . ..... 939 
Hurn ham .... . . .... . . . .. .. . . .. . .. . . . 1342 
Burton ...... .......... . ....... . . .... . 
.lluscll ............... . ........ . . . .. . . 
Butler ..... ....... . ... . ..... . .... . ... . 
Butterflelcl .. . . . . ... .. .... . .. ... .. . . 
Cabool. ................... .. .... .... . 
Gallet ... . ........... ... . . ...... . ... . . 
Call'O .. .... .... .. .. .... ......... .... . 
Calhoun .. ....................... . 
California.. .... .. .. ............ .. 
Calltiway ........ .. ................ . 
Cambria . ... . ....... ... ... ... ...... . . 
Cambridge ............ . ........ ... .. . 
Camden ................... . ... ..... . 
Camden l'olnt . .... . ... ............. . 
Cameron (C., H . r. & P .) ..•.. .. . ... . 
Cameron (l:T. &,St. J .) ........ . ... .. 
Cameron Junction ....... . 
Camp Branch .. .. .... .... . . ... . .... . 
Campbell (St. I.. s. \\'.) .... .... . .. 
Cnmpbell ( K. C., Ft. s . &M.) ..... . 
Canal ...... . ........... . .. ..... ..... . 
Canton .... ... . ....... . .. ............ . 
Canwood ......... .. . . ... .. ..... . . 
Cape Girardeau ...... .. ..... . . . ... . 
Carbon ... ..... .................. ... . 
Carbon Centei·. . ................... . 
Carl Junction . ........ . . .......... .. . 
Carleton.. . ... .. . . . .. . ...... . ... . 
Carlow ..... .... . ....... ... . . ... . .... . 
Caron<lelet ............... ... . ... . 
Carrington . ... .' . . .. .......... .. .... . . 
Carrollton.(C. , n . &KC.) ........ . 
Carrollton (C. , s. l!' . & C.) ....... .. 
Carthage (Mo. P .) ..... ..... . 
Carthage (St. L. &S. f'.) ... ...... . 

679 
+61 
819 

1536 
1261 

, 84 
869 
762 
88$ 
~82 
813 
f,26 

i08 
s:n 

1022 
1021 
10t9 
910 
aaa 

t:181 
8/)'2 
482 
910 
~.l3 
77$,t 
79i 
b'\J:J 
9 1:l 

Carytown .. ........ . . ........ ...... . 
Cassidy ............. . .... ..... ... .. . 
cas tlew vod ............ . .. .... . ... . .. 
Catawissa . .. . ... .......... ... . 
Cawood 
Cecll .. . 

921 
1237 
430 
521 
940 
745 

Cedar City. .. . .. .. .. . . .. .. .. . . . .. .. . 558 
Cedar Gap . .. . . .. .. . .. . . . . . . . . . . • . . . . 1692 
Centaur.... .. . ............. .. . . .. . . . 460 
Centertown .. .. ... . . .... ... .. . ...... . 
Centerview ......................... . 
Centralia (C. ,'t A .) ................ . 
Centralta ( \\' ab.) . .... ............. . 
Chaclwlck .. . ..... ........... . ....... . 
Chamois ........... . ............. . ... . 
Chapin ..... .. .... .. . 
Cl,allton . ...... .. .................. . 
Charleston.. . ............ . 
CheltonlJam ("t. L. & s. I-'. ) . .... . 
Cheltenham (Mo. 1'. ) ......... .. .. .. 
Chicopee .... . .... . ..... .... ..... . 
Cbllllcotlle (C . . M . &, St. P .) .. .. . . . 
Clllllicothe (R. &, St. J .) .... ... .. .. . 
Chillicothe ( Wat) .) .... . . ......... . 
Chilton . . .. .. ............. ........ . . 
Clair . .............................. . 
Clapper ... .. . .. . .. ... .. . . .......... . 
ClarPnce ........ . .. . ... . . .......... . 
Clark ........... . . .... . .......... ... . 

84!) 
k70 
Ml9 
88-1 

13,2 
535 
&'92 
661) 

324 
448 
453 
4iS 
779 
762 
770 
439 
847 
,63 
820 
874 

Clark City. .. .... .... . ... ... .... .. 701 
Ularks<lale....... . .. . . . . . . . . . . . . . . . . q75 
Clarksv llle... .. . ... . ... . ... .. ........ 41>2 
Clayton (M , IL & 'l '.). .. . .. .. . . . . • . . 810 
Clayton (St . L. , K. c. & C.)........ 548 
Clean noot . .. . . . .. . . . . . .. .. . .. . .. .. . . 952 
CIJ/1' Cave.. ........ . .. . . .. .. .. .. . 07 
CltfLon ( !\1. , K. & 'r ). .. . . .. .. .. .. . . 726 
Clifton (Wab.).......... ... . . . ... .. .. 731 
Clinton (K. <J,, (). & S.).. . . . . . . . . . . 'i65 
Clinton (M., JC & T.). . . . . • • . . .. . 777 
Coburg. ...... ... ........... . . . . . .. . . 75H 
Colfeyton . ... . .......... . ............. 1024 
co·eman (U.S. C. & G. Sur.) .... . JOU 
Colllns...... . .. .. .... ... .. . . .. .. .. . . 855 
Como. .. .. ... . . . . ... . .. . .. . . .... J04 
Conception . . . . .. . . . . . . . . . .. . . .. . . . ,S7 
concorclla.......... .. . . .. . . . . . . . . . 783 
uonnett . . .. . .. . . . .. . . . .. . . .. . . . .. .. . 866 
Converse....... . . .. . . . . .. . . . .. . . 10.7 
Conway .. .. . . .. .. . .. . . .. . . . .. . . . 1402 
Cook..... . ... . . ... . .. . .. ... .. ... . 885 
Cooper .. . . . . . .. .. . . . . . . . . . . . . . .. . . . . 794 
Cora............. .. . ... . . . . . .. . . . .. . . 794 
C0r<1er . . . . . .. .. . . . . . . . . . . . . .. . 672 
Corning .. . . . . . . .. . . . . . . . . .. . . . .. . . .. . 874 
Cornwall............................. 700 
Courtney . .. . .. . . . . . . . . . . . . . . . . . . .. . 734 
Cowgill. .... . .. ...... .. . . . . . . . . ... . . 960 
Craig......... . .... .. . . . . . . . .. . . SiO 
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Crawford 
Cream Ridge ........ ....... . ....... . 
Creighton. 
Crescent .......... ...... . ..... ...... . 
Creve Cceur ....................... . 
Cro("ker ............... . ... . . . ... . .. . 
CrOSl)y .. .. . ..... .................. ... . 
Crystal. ..... ..... ....... .. .... . .... . 
Cnba . .............................. . 
Cummings. 
Onnn ln~ha,n ..........•.......•..... 
('urryvllle ............ . ... ... . . ... . . . . 
Dalton ..... . ................... . 
Dameron .......... . 
Dardenne ....... . .... ... ... ....... . 
Darlington . . ... .•........ .. .. ....... 
Dawn .. . . 
Day .............. . ... ... . .......... . 
Dayton ............. . 
uean ....... .. ... .. .. ................ . 
nean Lake ........ .. .. .. ...... . . ... . 
Dearborn .... . .... . . . ............ . 
l>eepwater ........ ........ . .... .. . . . 
neer!l.old ..................... . 
De Kalb .......... . 
l>eLassus ..... . ..... . 
Delta (St. L . , L. Ji. & s.). 
Delta (St. T •. H. W . ) ............... . .. 
Derry........ . ... .. .... . 
Des .\re. . . ......... . ..... ..... . 
l>eSoto. . .. . . . . . . . . .. . . .. ....... .. 
l>ell'ltt .............. . ... . 
Dexter(St. L 'I. M. &S ) . . ... .. .. 
Dexter (St. L . ;,. \I" .J ..... . ... ... . 
Dleblstartt. . . . ................. . 
Olllon .................... . 
Dixon .......... ... .. .......... . 
Docks ..... . ........................ . 
l>oo Rnn ........................ . .... . 
Donlph<\n ... .. .... . ....... . . ..... . . 
norC"hester .... . ... .• . ........... .... 
J>ougherty ............. ...... . ... . 
Dover ......... . ...........•......... 
Downing . . . ........ .. ..... . 
Dresrten. . ...... ...... . .. . . 
Urc;w ..... ............ .... .. ....... . 
1,1·exe1 .. ......... . ..... . ............ . 
Dudley. . ..................... . 
Dumas.... . . .................... . 
Dunnegan Springs ..... . .... .. ..... . 
Dutchtown . ......... . . 
l£ast Joplin .. . ................. . 
Kast 1,eavenworth ................. . 
1,ast l'ra lrt.e• .......... . .......... . 
Easton ..... ...... ....... .......... . . 
l<:clen . .. .. .. ... ... .. ...•........ ... ... 
lotll:;artou . . . . . . . . . . . ... . ..... . 
1,:d wa rtls . . . . . . ..... . ....... . 
F.l(lOJl . .. . . . . . . . . . ....•.............. 

7H 
7~t 

4i9 
44q 

1126 
8,0 
42:{ 

1009 
519 
fi92 
Bar; 
6-1~ 
4li 
410 
St~ 
"i'Ot 
~t 'l 
ns1 
88fi 
6'\9 
8'l l 

781 
100:; 
8!)1 

:Ht 
a;,fi 
506 
5H 
499 
652 
a,5 
3l0 
:l2i 

1oq1 
1187 

427 
ma 
341 

12Sfi 
886 
6'l0 
SGl 
821 
451 
!):)!) 

a54 
r;:,~ 
92~ 
3;;2 
9S2 
76.) 
a2; 
9U 
53(; 

891 
6,6 
91'l 

.1m1ott ...... . 
Elm Point ... . 
mmer .. 
mmwood Pa rk . ... ....... . .... . .... . 
F.lmlra. 
~:lits ......... .............. ......... . 
J<: Lsherry ...... . ..... . ... .......... . 
.1£1ston ........................... . .. . 
Ely ................... . . ....... . ... .. . 
Emmett...... . . . . . . . . . . ... . ... · · · · 
Rnoch .......... ................... . . 
Enon ................................ . 
11:ssex .... ... ............. . ....... . ... . 
Rsttll. .............. . ...... · · · ·. · ·· · · 
Ethel. ........... . ................... . 
E~ah .............. . ...... •......... . 
1,:ugen1a . . . . .......... . 
1,nreka (~fo. P . ) . . ... . ... . . . 
1,:ureka (St. L . &S. F.) . . ....•...... 
J<:vansvllle. . ......... . 
Kverton ............ . 
1<:xcen o . . .. . ......... . 
t:xcelslor Springs ....... ........ . . . 
l<:i.:et.er. .............................. . 
Fair l'Jay ............ ........ . .... . . 
Fair fax . . ............... . ............ . 
1''alrvlew . . ........ ...... ... ......... . 
Fanlta . . ........... .•..... ... 
Farher ........... . . ........ . . 
1•·arµ;o . ... . .. •. .......... . . .. . 
Faucett . ...... .. .............. . 
Fa ye t te ..... ..... ............. . 
Ferguson ........ . .............•.... 
F lint . ......................... . ... . .. . 
l:'O]<'y ................................ . 
t'orhes ...... .. .. . ... . ............... . 
Formand . ....... ............... .... . 
Forest City ( K. C., St .. J. & ('. ll . ) . 
Forest City (St. T.. K. C. &, C.) .... . 
Forest Park ...... .. ................ . 
Foristell .. .......................... . 
Forker .... .. . . . . ..................... . 
J<'orsyth Jun ct ion .. . ......... • . ..... 
f'ortuna ................ .•... .... . 
Foster ... . .. ....... . 
Fountain Grove . .. ....... ..... . ... . . 
1''ranklln ..... . ... . ................. . 
l•"ranks ............ . . . 
·t,--.razter.. . ....... .•....... •...... 
l<'re(lerlcktown ..................... . 
Freeman .... . . . .. .. ....... .. . . 
Fulton ............ . .......... . 
Gad Hill .................. . 
Gallatin (C. , u .. 1. & l:'.) ... . 
<~allatln (\\'a basil) ......... . 
Ga lloway. . .... . . ...... ...... .... . 
c:,\net ..... ..... .. . ..... .... . 
<; uclen City .. ............ .... . 
Gal'(lner ............................. . 

8i0 
411 
";:{l 

M)G 
891 
812 
H9 
(;S,.) 

,:io 
1141 

803 
6U~ 
~01 
()fi!J 

80, 
ut!J 
981 
lfi l 

461 

10a8 
s;;; 
,II 

lS!\5 
100:1 
S1)2 

4!Jl 
5'2:) 
77~ 
:;;g 
!laO 

m t 
518 

10n 
441 
8 1~ 

160, 
8:\'l 

501) 
4,fi 
(i!)!J 

,g[ 

4Sl 
U5!J 
Sl;j 
f,';'fi 

(i{;, 

9f)~ 

9:l, 
72'.{ 
.1;;; 1 

H20 
sn 
so:1 
7iH 

llfifi 
!)q~ 

9JL 
10:1;; 
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Gasconade . ...................... . 
Gass ................................ . 
Gates ................. . ............. . 
(;ault ..... . ........... ............ ... . 
Genevieve. . ........ ...... ...... . 
Gentry . .... ..... ...... .. ...... . 
Georgetown . . .................. •... . 
Gll>l)S ... .. ......................... . . . 
Gt111am . ... . 
Gilmore ... . 
Glasg-o\,~... .... . .. . . . . .. . ........... . 
Glen Allen .... . ... . . 
men Arl>or ..... . .. ... .•. .......... 
Glencoe ....... . ... . ........... ... . 
Glenrlale (C . &A.) ........•........ 
Glentlale (Mo. l'.) .... . .. ..... .. .. . . 
Glell(lale (St. L. & s. F .) . ..... .... . 
GlC'nstead ........................... . 
Glenwoocl .. . ........ .... ........ ... . 
Glenwood Junction .. ....... . ...... . 
Golden City ........................ . 
Gordonvme .... . ...... ....... . .. . ... . 
Gorin ...... . 
Gowdy .. . . ... . .. .. .... •... ... ...•..... 
Gower . .. 
Gratiam .. 
Gra1n Yalley. . . . .. ...... ... ... .. . 
(;ranlJy ('J ty . .. .................... . 
<:mndin. . . . ... .. ........... . 
Grand Pass . ........ ...... . ... . 
Grand View ....... . ................. . 
Granger ........ . ......... .. . .. .... . 
(~rant City ............. . .. . . 
<;ratiot .... . . ............ .. 
Gray Rlrlg-e . ..... ..... .. .. .. . 
Gray summit ........ . ..... . 
Graydon . . .......................... . 
Grayson .......................... . .. . 
Green IUtlge . .... .. . ... . ... . 
(~reenwocd . .. . ................... . 
<.:regory . ..... .......... .. .... ..... . . 
Grindstone Creek ....... . . .. . 
Groves . .. ... ... ... .. .. . ... . ... . .... .. . 
<;uuforcl .. ... . ........ .. .. ......... .. . 
Guml>o ........ ..... .... .. .... . .. . 
Guthrie ..... . ..... . .. .. .... . ..... . . . . 
Halber ts. 
Hale . . ...................... ....... . . 
Hall (ICC. , St. ,I . &C. 13.) .. ..... . 
Hall (H. & St. J.) . ......... . 
llallaru. . . . ....... ...... . .. . . .. . 
namllton.... . . .................. . 
Hancock .. . .............. . ...... . 
Hannibal (II. &,St. J .) ........ .... . 
Hann11Jal p 1. K.' & 'l'.) ... . . ... . . ... . 
Hardin (C., S. ~·. &C.) ..... . 
Hanlin (St. I,., K. & N\L) . 
Jlarlem (11. &St. J.) ....... . 
IIal"lem (IC c., i:;t. J. & c. fl.) . .... 

;:;2; 
7Gl 

ll5S 
i;su 
421 
8fH 
8.17 
S92 
829 

7G7 
598 
r.01 
97; 
412 
!HO 

10-l6 
:l69 
700 
853 
933 
5"22 
'i81'i 

1029 
596 
oo;:; 

10:;s 
811 

1131 
469 
298 
63a 
9>l6 
933 
8!)7 
!!10 

485 
S01 
4H 
~15 
43Q 
sm 
706 
765 
80:1 
823 
862 
98G 

llOi 
47:l 
4$1 
ma 
492 
73; 

Harris .......................... . 
llar r tsonvlllo (K. C . , C. &S.) ..... . 
Hanlsonvllle (Mo. P.J . ...... . 
Harriston . ... .................... . .. . 
Tiart ... ...... . .......... ... .. ....... . . 
rrar twell ........................... . 
Harwood ...... .. ......... .. .... . . . . . 
Hassard .............. .. . . 
Helena ............ . .......... . ..... . 
Hematite .. . . . ..................... . 
Hemple .......... .. .... . . .... ..... . 
Henderson Mound ................. . 
Henson .......... . ......... .. .. . . . . 
Hermann . .. ........ ....... .•.. . . . . . . 
Hibernia .... . ........ .... .••....... . . 
Hickory Creek ... .... .. . . ... . 
lflglJee (C. &A.) ........... . 
T!lgginsvllie (C . & A . ) 
Higginsville (Mo. Pac.) ... . . 
High um ............................ . 
Highway ............... .. . ..... .... . 
1Tl111ard .. . .....•...... .. .... ... . .. 

755 
842 
73fi 

1051 
4,~ 

1041 
31/l 
312 
5Hl 
SM 
780 
888 
&:H 
819 
88'• 

1009 
;ir,fi 

1:-lllton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4;;:; 
Bogan.... . ............ . .............. S&.J 
Jfolclen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SI~ 
Holliday.. .. ........ . ................ 'i9R 
HOit . . . . . . . . . . . .. . . . . . . . . . . . . . . HG:l 
IIQpewell . . . . . . . . . . . . . . . . . . . . . . . . . . . ~!J'J 
Hopk ins........................... ... 1047 
ITo r ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J72 
uouglls..... . ... .. ....... ....... ..... . 319 
1Ionstontn . . . . . . . . . . . . . . .. . . . . . . . . . . . 7HJ 
Howarrl (Mo. P.) ..... .... .. .. . . . . 154 
Ho wes. ............................... 1234 
Howland. .. . . ........... . 
Uugllesv llle ........................ . 
Jltt mansvme ....................... . 
Hnme . ... ... . . ..................... . . . 
JI unnewcll (stumn1t) ... ......... .. . 
Hunter . .. .... ....... .. .. .. .. ... ... .. . 
Httnt 1ngton ........ ... .. . 
Huntley ........... ................. . 
Huntsville . ......................... . 
Hnrclland .... . 
Hurricane ... . 
Hutton Valley . .. 
lantha. 
Iatan . . ... . ..... . .. .. ... .. . . . 
Tdalla ................................ . 
lndepentlence (C. & A . ) .. .. ....... . 
lnclepenclence ((: . , M. & St. 1' .) .. . 
Tnclepenrlence (Mo. 1'. ) . . ........ . 
Independence (Lei<:lngton hr .) ... . 
Trena ............ . .................. . 
Iron )Ionn taln . . ........ .. .... ... . 
lron ftl(lge ........ ..... ........ ... . . 
Iron Switch . .. ... .. ... . ... .. ...... . 
Tronclale ...............•........••... 
Ironton ................ . 

98:; 
818 
9H 
921 
751 
';29 
SJ7 
Of)'i 
80fi 
b2i 
4H 

1149 
9!)1 

700 
322 
924 
78/l 
949 
!J\)7 

1167 
107i 
1042 
1W4 

!)19 
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Jrwln .. .. . .. .. . . .. . . . . . .. . . . . . . .. ... !J,2 
Isbell.... .. .. ..... . . . .. . .. .. . . .. . . . . 516 
Ivory. . . . . .. .. . . .. . . . . . . . . . . . . . . . . . . . 42:l 
Jackson (St. T.., 1. M . &S.) ........ 428 
Jackson (St . L. & s . JC.) ......... ... 1018 
Jacksonville .. .. .. . . . . . . . . .. . . . . . . . 86Y 
Jameson .. . . .... .. ..... . ........ .. , . . 81 1 

Jamesport......... ....... . .......... 971 
Jasper.... .... ...... . . ... . .... . .. .. . . . 919 
JPtterson City............... ..... . . . f>M 
Jerome. ............ . ................. 6'J2 
JonPsburg . . .. .. .. . . . . .. . . .. . . . . . .. . 888 
Joplln (St. L. & s. f.) . .. ...... ... . . 981 
Jopltn *............... . . .. . .. .. .. .. .. 1022 
Kansas City. ..... ... .. .. . . . . . . . . . . . , 50 
h.ansasClty (Grnncl Ave.) 758 
Kearney............ . ................. 829 
Kenoma... . .. . ...... . ........... . .... %5 
]{en \.VOOd. . . . . . . . . . . . . . . . . . • . . . . . . . . . . "i'i8 
1,eoknk (Iowa)• . . . . . . . . . . . . . . . . .. . . . 497 
Keystone.. . . . .. .. .. .. . . .. .. . JOH 
Keysville............................. !l89 
Keytesville .. . . . . . . .. . .. . . . . . . .. .. .. . 643 
mclcler.... . .... . .. . . .. . . . . .. .. . .. . . . . JOii 
Kimmswick.............. . ... . . . . . . . 416 
King City .. . . . . . . . . . . . . . .... . . . . . .. . . 1095 
Kingsville.. . . .......... . ............. 908 
mrkwood . . . .. .. .. . .. . .. . . . .. . .. .. . . . Ha4 
Klsslnge1· . . . . . . . . .. . .. . . . .. . . .. . . . . . . 453 
Kolgllt . . . . . . . . . . . . .. . . .. . .. . . .. . . . . . . 1006 
Knob Lick.. .......................... 941 
Knob \'lew. .. . ......... . . . .... . .. . .. 1034 

1, nob Noster.. ........... . ........... ,91 
Knot well.. . . .. . . .. . .... . .. .......... . 693 
Kosl1konong . . . . . . . .. .. .. .. . . ~11 
Labadie (!\lo. P .) .. .. . . . . . . . . • • . .. . 49-1 
Labatlle (St . L., IC C. & C.) .... . .. . 516 
Lackland. . .... . . . . . .. .. . . . .. . . .. .. 6.~1 
Lacle<le (C., B. &, K. C). . . .. .. .. . . . 789 
Laclede (H. & St. J .) . . .. .. . .. . . .. . . 7Sa 
Lacletle (Mo. l'. ) .. . . . . . .. . . . . . . . .. . . 459 
Laddonia . . . . . . . . . . . . . . . . . . . .. .. . 7!JO 
Ladue................ ........ ........ 7H 
Lattin.. . . ... ......... .... . ... .... ..... ~86 
l ,a1',orge• . . . . . . . . . . . . . . . .. . . . . . . . . . . 321 
LaGrange . . . .. . .. . . .. . .. . . . . . . . . . . . 481 
T.ake . . .... ... .. . . . . .. . . . . 823 
T,ake 0lty . . . . . . . . . . . . . . . . . 700 
Lake nan . . . . . .. . .. .. . .. . . . . . . . . .. . . 727 
Lamar (K. C. , J<' t. S. & i.\f.). ... . .•. . 93i 
Lamar (Mo. P .) . ... ..... . . .. .. 001 
Lamonte• . .. . .. . . . . . . . .. . . . . .. . . . 863 
Lancaster. . . . .. . . . . .. . . .. . .. . . . .. . . . . 940 
Langston . .. . .. .. .. .. ... . .. .. . . . ..... 1$7 
La Plata .. : . . . . . . . . . . . . . . . . . . . . . . . . . . . !H4 

Lare<lo . . . . . . .. . .. . . . .. . . . .. . .. . . . . . .. 76:t 
Last Chance......................... 862 
Lathrop (1I. & St. J .) ............... 1071 
Lawson (C., M. &St. l'.) ....... . .. 1077 

Lawson (SL. L. &8. r'.) .. . ....... . 
Leasburg .................. . 
Lebanon ............ . . .......... ... . 
Lee 8ummlt........ . .. .. ... . ... . 
Lemons .... . .. .. .. .... .............. . 
Lentner ......... . ................ .. 
Levasy ....... . .. ...... . 
Lewis . ....... .. . . ... .. . . . . 
Lexington... . .......... . 
Lexin~ton Junction ....... .... . 
Uberal . . . .. . ........ . ....... .. 
Llb<:'rty (0., M. ,~St. P.) .... ..... .. 
Liberty ( II. & S L.,/ .) ... . . .. . 
Lingo . .. ... . .... .... .. . ....... . ..... . 
Linneus . ....... . .... . .. . .... .. .... . . 
Lisle .. . ... .. ... . .................... . 
Little Hlue . . . 
Little Hlver . . . . .. ...... . . 
L1tt leby .... . ... . ... .. ...... ... . 
Lock Sprin gs ..... .... .. .. ......... . 
Lockwootl .. .. ... .. . ................ . 
Logan ... . . ........... . . . .... .. .. . .. . 
T,one Tl·ee .. . ... ... . ... . . 
Lonll Siding .. ............. . 
Lough IJorougll . . .. ..... . 
Louisiana (C. &A.) .. . . . . 
Louisiana (St. L. ,- K. & KW. ) ...... 
LOve ...... .... ..... .. .. 
Low " ' asslo . . . 
Lowry City ................... . 
Lucerne ..... . ...... .. . .... .... . .. . . . 
Lucllow ............ .. ..... .... . ... . . 
Luray . .. .. . .. ..... ... ... . 
Lyman. . . . ......... . 
Lyons ................. . . . 
McCrerlle .... ... .. . ... . 
McDonald (K . G. , Ft. S. & '.\f.) .... 
lllcDonal tl (11., l, . • ~ T. ) ... .. 
lllc~' a\l ... . ...... . . .. . .... . .......... . 
11.lcTntosh ... . ... . .. ................ .. . 
) lacomb... ........... . .. ... ..... . 
) Jaron (IL. & S t. ,J . ) ............... . . 
Macon City ( Wab.) .... ..... ........ . 
:\facy. . . . .. .... ........ . 
Madison . .... ....... ..... . ...... .. . .. 
)faltland . . .... . ....... . ............ . 
)laltlen . ... .. .. ...................... . 
Malta n cnd. 
~lanchester ...... . 
Mansfield . .. .. ....... ... .... .... ... . 
lllarllle 11 111 . . . . .. . .. . . ... . ..... ... . 
Marcoline .... .. .. .................. . 
Marqnancl . .... .... . ......... . 
)[arshall ............. . . . . ..... . . 
1\larshflelcl .... : . ........ . 
Martin City ..... . ... ... . . 
.Martinsburg .. ...... . 
11.lary,, me (IL a., St. J. & c. 11.) ... 
11.laryvllle (Wab.) .. . .. . 

IOJ5 
1014 
1265 

10.11 
1081 

78i 
710 
7i8 
81 :l 
69.( 

8~8 
859 
8{8 
.'!04 
822 
9,8 
855 
300 
S2.~ 
725 

l Ob'U 
13;2 
f!,4 

885 
921 
468 
45H 
461 
~16 
871 
!i05 
737 

719 
1a,7 

U77 
866 
6'l3 

995 
4J'3 

li\13 
&62 
881 

1019 

801 
907 
311 
(;91 

RO{ 
1497 
4'20 
858 
5;0 

I487 
9'20 
80.~ 

1oaG 
1168 
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)Jatney (C, ,.:t. l'. & h. ('. ) ....... . 
)latney (St. L. & ,.:t. J.) ...... .. . . . 
Maysville ......................... . 
Mayview .............. ............. . 
Meadville ... .. ...... . .. . 
Medlll .......... . ................ . .. . 
Memphis .......................... . 
illendo11 ........................... . 
)!enclota.... . ... . .............. . 
lleramec ()to. P.).. . ......... . 
Merame<' (St. T.. & s. F.) . . ........ . 
Meramec (St. L . , 1. :\I. & S .) ...... . 
Metz. . ...................... . 
Mexico((; . & .\. ) .................. . 
)Jexko (Wat>.) .................... . 
Miami .......... . ................... . 
lllddlebrook ...................... . 
Mltllancl ................... ... . 
Milan ....................... .. 
)fill Grove ...... ................... . 
Mill Spring ....................... .. 
Miller ............................. . 
Milo ................. .. 
l\Uncke. ............. . .. ........ .. 
Minden ............................ . 
;\llneral Point. 
Minna vJlle . .. . . .................. . 
J\Itssourl City ..................... . 
Moberly(~£., K. & '.I.'.) ............ . 
Jlloberly (Wat>.) ........ .. 
:\Iona ...................... ....... . 
Monastery. . . . . . . . . ............. . 
::lfontteau ........................... . 
Monroe (11. &St . . } .) .............. .. 
1\fonroe (::II., K. & T.) ............ .. 
lllonteer ............................. . 
Jllonteltll ............... . 
Jllontgnmeq ........................ . 
Montrose ......................... .. 
Montserrat ........................ . 
)Joocly (II. & St. ,J.) .. .. 

Moocly (St. L ' K. & X\\' 
Mooresv illo .. . ....... .... . 
:II orley. . . . . . .. . . . . .. . . ........... . 
:\forrlson ... ........................ . 
:\losby .......................... .. 
)lose Ile ................ . 
:\found City ................. .. 
Monndvllle .. .. . 
Mount Leonard ................... . 
Mountain (:rove .. .. . ............. .. 
)fountain Ytew ................... . 
Myrick . ............................. . 
Xapter ...................... .. 
Napoleon ....... : ... . ........ . . . 
:'>apton ...... . .. . .............. .. 
Xassau . ....... . 
Xeel{'yvllle ........ ... . ........ . ..... . 

G-21 

10.3 
7.11 

()2i 
'jf;, 

501 
~';'j" 

810 

X eosho .. . . . . . . .. .. .. . .. ......... .. 
Xettleton ......................... .. 
Xevada ....... . .......... ... . 
Xew Cambria ....... . .............. . 
Xew Rloomflel(l . ................. .. 
Xew florence . 
Xew Hampton . ... . ....... ... . . ... . . 
): e\\· no vt>n .. . ............. . . . 
Xew Madrl<1 ...................... . 
Xew :\lark et (('., H 1. & l'.) ...... . 
Xew :\lark et (0., St. l'. & K. C.) .. . 
):" El\\rlJurg . . . . . . . . . . . . . . . . . .. 
Xewcomb . ............. . 
:-.-ewpnrt ........ ... . ........... . ... . 
Xewtown . ......... ............... .. 
~langua ..... ......... ... ... . .... . 
Xlanttc ................... .. ... .... . 
Xlf'hols ,J L111CtlOn .. . . 
:'>lshnabotna ........................ . 
Xoclaway. ...... . ...... .. . ..... . . 
Xorborne (C., ti. 1". & C.) .. . . 
Xorborne (\\'abash) ... ............ . 
Xonnandy ....... .. .... ............. . 
Xortl1 < 'Jin ton ...... . ............... . 
Xorth Lexlnl'(ton ........ ........ .. 
Xorthboro . ......................... . 
xortllrnp (\\~. switch) ......... . 
xortlwlew ...................... . 
Xorton ........................... . 
Xorwood . ...................... . 
l\yhurt ......... . .......... .... .. . 
Oak L,rove. . . . . . . ... . .... . 
Oak 1{1<1ge ...................... .. 
Oakland pro. l'. ) ................ .. 
Oaklancl (,;t. L . & S. ~· .J .......... .. 
Odessa ... ... ... . 
0·1,·anon. . . . . ... ...... . . 
Ol{l ~fonroe .... .............. . 
Olcl Orcllanl. ...................... . 
Olden ............................. .. 
Olean ........ . . . . ... .... ........ . .. . 
Oliver ............ .......... . 
Olivette ............ . 
Or<> ..... ... .. ........ . ....... . ..... . 
Oronogo ........ . 
Osage .... ... ... ..................... . 
Oshorn ... .. 
Oskaloosa . .. ............. .. . 
Osceola . . ...... . ....... .... . ... . 
Osgoo 1. .......... ........ . 
OttervlllP . .. . . .. . . . . . ........ . 
Ovill . .. . 
Ozark . .. . 
l'acltlc . . . . ......... .. .. 
Paclflc <Jackson ('o.). 
Page City ........... .... ......... . 
Palemon .. . 
Pah11yra .... . ....... . 

313 

127 

775 
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Palmyra ,Junction . . ................ . 
l'arls . 
Pa1·kvllle .... . 
Parnell City ............. .. .... . .... . . 
Passaic .. 
PattonslHH'g. . . . . .... . ............ . 
Pawpaw Jnn<'t ion ... . ..... . . . . .. 
l'orl rn. . ... .. ...... .. . 
l'e!rce ('lty.. . .............. .. 
Pentl!eton . . 
Perri n .. . .......... . 
l'etcrsburg . .. . . .. . ........... . 
Pevely ............ . 
!'helps .. . 
Phenix. 
Phtll! psbnrg 
i'1Ckcr1ng .. . 
Pleclmont 
l'llgrlm ...... . 
l'ilOt G l'OYl' . . 
Pi lot Knob. 
l'lxley 
l'IH tte City. 
l'illtte l!iver (>'t . J & U . T. ) 
l'latt tn. . . . . ........ . 
Plattsburg ((' B 1. & l'. ) 
l'iattsl)urg (,.;t. 1,. & ,.;c . J . ) 
l'li>asant Green . 
l'l<'asant 1!111 . . . . . . .. ... . .. .. .. .. . 
Plymouth 
l'oliock . .. 
1'010. . ......... . 
Poplar lllutr . .. .. . .... . ... . . 
Port Royal . . . . . . . . . . . . ..... . ..... . 
Powersville 
J'rairie J,ick 
Princeton .. . 
l'urclln ... .... ... . 
L'unty .. 
<~uarant11w .... 
Quincy ..... 
Quitman . 
Han ell es 
l<anrtolph (C., )I. & ,.;t l' . ) .... ... . 
Randolph (Ji. &Ht. J . } ............ . 
IIandolph S1wlngs . .. . . 
J(ankln ......... ........... .. 
Havenwootl .... .... ........ . . 
m\ymore Jt1nct1011 .. . . .. . 
itea . . .. 
Readin~ ... . ... . .. . ... . ..... . 
l{eeds ...... . .. ........ .. .. . 
ueeves. 
l{cn!ck ..... . 
Rensela<c'r 
Hepul)11 c 
l<evere . . 
Wchnrrl s (K. C ,. P. & G.). 
mchants (Ft. s. & 1,;.) . . 

:1rH 
S~2 

1197 
911 

IO'lh 
Gm 
442 
8!H 

IIJM 
1411 

.101!) 

501 
~2; 
H:\fl 
fli)l 
811 
76l 
• s2i,, 
4'.1() 

91~ 
WiO 
'ikl) 
q;,5 

1290 
11-1~ 

1007 
HU 
169 
~40 
fil); 

102r, 

l{iCbll.t•ld. 
well nm (Ho. I'.) 
l(l('h lflll (K. (' ., Ft S. & )1.) . 
Hlchland ....... . 
wctunoncl....... . .... . ....... .. .. . . 
lUclgcway. 
Wstan .. .. ... .. .............. .. .. . . 
Rlrchey . ... ......... . 
.Bitter .. . ..... . . . . . 
mverside Junction ....... . .... . ... . 
HOIJ9J'tson ... 
Uobertsv111e ..................... . 
Ho<'k Creek ... ............ . .. . ... . 
HOCkvill e ... 
l{Ol(C'l'SVllle . 
Rolin .. ... . .. . 
l(OSOUl'l"ty .. 
Uoscdalt• . ... . .. . 
Hose Hill (Mo. P .) 
HOSP 11111 (St . L. & ,.; 
Hosentlale . . ... 
l<oswell . . 
Hothvlll e ..... . . 
Rush Tl 111 . ......... . 
Hush Siding ....... . 

l ... ) . . 

11n.st1vJ11e (fl. &St . . J.) 
lltlsh vl!le (('., R. l. & !'.) .. 
Russell. 
[{USSellviJI C 
H\ltlerll(e . 
!"a h nln ..... . 
,.;t. AJl)an .... . 
,.;t. Aubert. 
:4t. Catherine . . .. . . ................. . 
,.;t. Charles. 
St . Clair ................. .. 
St . Oloucl ............. . .. . 
,.;t. James ... . ........ . 
St . John Bayou•. 
St. .Joseph (('. u . & (). ) .. 

(C., f<t . P. &J, . C.) ..... . 
m . c., s~ . . J. &,v . ri.) ........... . 
(St . L. & -" t .. J .) . . • . .. . • •• • .•.. 

i"t. Louis (L' nlon station, olcl) .... . 
directrix .............. . 
Ann stre1>t .. ....... .... .. 
Chouteau uvetnw. 
Dorcas street ... . . . . 
1't<'1n stre1>t .. 
(;ranrl avenue P io. l'. ) ...... 
Gn\ndavenne (St. L. & S. F.) . . 

,.;t. Paul .. . 
St. Peter .. ... ................. .. .. .. 
Salem. . .......... .. 
Sallsh ury ......................... . 
Sampsell ....................... . 
sa11cls . .. ... ... ............ . .. . .. ... . 
Sankey .... . 
:-<arcox1e . . 

451 
722 

1 JOl 
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;.:argent . . . ............... . .. . 
8avannall (('. , st. l'. & K. C.) ... .. 
Savannah ( K. 0 . , .-;t . J . & C. B .) .. 
:,;avert<m ........... . .............. . 
:,;axton ............................. . 

· Se hell <'tty . ...................... .. 
,oc·heytller <:an ... ... .. . .. ....... . . 
>'ehuster ........................ . 
M'Ott .............................. . 
:-:eare«::s . .. . . .. .. .............. . .. ... . 
St•clulla ( ~f. , K. &T.) ........ .. 
i-eclal la ( :U:o. l'.) ........ .. .. 
~elig-man . ........ . . ..... . . 
:-:.eneca . .............. . 
;.:eymour 
,sJtaeklel'orcl ..... 
;.:haron .. 
,.:J)(>lllina 

Sheldon .. . 
>'herhlan .. 
Sibley ........... .. 
Slkt•·ton .... .. 
Sliver :'l)l'ln its. 
sktclmore ... . .......... . . 
sila ter 
Sle<" per 
~Jlf!O 
;<mlrhflel<l ... . 
Smtlhton pro. l' . ) ... 
:,;mtthton * (S t. L. ,.:w .) .. ....... . . 
;.:outh Henton .. . .................. . . 
,<on th Ureenfleld .. . .... . .. .... . . ... . 
i"outh h lrkwood .. 
>'Outh 01'01101(0 . . . 

Sou1 h Point ...... .. ... ... .. 
>'Olllh :lt. ,Joseph 
>'outh \\'ehster . . 
Rou thslc.le .. . ........ . 
Sparta 
Spee,l ............ ..... .. 
;,,ptckarc.ls .... . .... ......... .... . 
Sprague .. . .. . 
Sprlngflelcl CIC C. , Ft. 8. & )£. ) 
sprln.!(fteld (St. L. & s. F.) .. 
spring,•. 
Stanberry .. . ... . 
f-tanhope . . 
,.:rn,1ton ... . 
Stat~3burg- . . . 
Steelvllle.,, .... . . . 
S teinmetz ............. . ... ... .... . . 
Ste,·ltng ..... ........ . .. . ........ .... . 
Ste,ens .. 
:,;tewartsvllle .. 
Stockbridge. 
stoutl.rncl . 
stoutsvllle . . . 
Strafford .. . 
Strasbu 1·µ- .... . .... . . . 

J;HO 
1090 
1100 

472 
882 
7,1.'l 

\J81 
9.,9 
,;<;7 

JOJ.l 
900 
S&i 

15~7 
srn 

1(;54 
';,)!;i 

1114 

7":G 

S tur;..{eon ...... ...... .. . 
~turges . ............. . 
Sugar Lake.... . .......... .. .... . 
Sullivan . .. . . ........ ........ ... . 
.sulphur Springs ............ ... . . .. .. 
;.:umner ............... . 
8urnm1t (bllltop St. L., I. ~r. ,t S.} 
Summit (SI. L . &S. J:' .) ........ .. 
iin t ton. .. ..... ... .... .. 
Swanwtck . ... . .. . 
;-wartz ........... . 
~wedeborg . ......... . 
;-weeney ................ . 
Swed ,.:prings ..... ....... . 
Syracuse .... . ... ..... . . .. 
1'alhot t ............ ..... .. 
'ralmage .. ........................ .. 
Tanner ... . ................ .. 
Tarkio .. .... ... ...... . 
Taylor .... ............. .. 
'l'hnyer ............. . 
Thompson . .. .. . .. . 
'rhorns ..... .. ........ .. 
' l'hornton 
Tina ... . 
Tindall .. 
'l'Jpton. 
·r1ptop . 
Tower Grove ( Mo. P.) ... . ... . 
Tower Grove (8t. L . & ,,. ~'.). 
Tremont .......... .. 
Trenton ...... . 
'l'rlplett .. 
'l'rucsclale 
Turley 
Turner. 
Turney .. .. ...................... . .. . 
Uni on .. . ... ... ...... . 
r nto n Stai· . .... . .. ......... ... . ... . 
l ' ntonvllle .... ....... . ........ . ..... . 
ur1c11 . ......... . 
n 1ca .. 
\ 'alle Mines 
nrndalla .. 
, rar11er . .. , . ................ . .. . . .. . . . 
, ·ermont . ...... .. ................... . 
Verona 
Yersallles .......... . 
,·tbbara ....... . ....... . 
Ylctorla 
, ·1gus ... .. ... .. .............. . .. . ... . . 
\'Illa lU<lge ........ ........... .. . 
Ytsta .......... .. 
Waco. 
Wal<lron . ....... . 
\\' a les .. . . . ....... . 
Walker ()I., K . &'.l'.} . .... . 
11·a11,er (St. r,. & St. J.) .. 
\\'all summit . . ... 

315 

s:;r, 
';BX 

7~11 
OOH 
41 1 
( jS( 

HR5 
J:lH 
4~2 
780 

S12 
1114 
r .. :,2 
fi7 J 
!JH 

r.22 
1221) 
Hfi.l 
9Jr. 
4G2 
9a7 
1;3R 

955 
794 
709 
77!) 
!m 

U% 
49<) 
4~8 

1H4 
812 
671 
h5:~ 
oo:; 

1194 

1051 
546 
944 

10n 
741 

320 
817 

12f;J 

1020 
104:; 
4()~ 

156 
622 
s:,o 
uoi 
';5H 
fi;\~ 

847 
!JOO 
~51 
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Wallace ............................ . 
" 'alnut Grove ............... .. 
Ward ........................... . .. .. 
Warrenton ........................ .. 
" ' arrcnsourg ... ....... ............ . 
Washburn .. ................... ..... . 
Washington ... ...... .. ....... . . .. 
Waterloo ......... ........... ..... . 
Watson .............. ......... ....... . 
Waverly ............................. . 
" 'ayland ........................... . 
w eathnby ........ ...... ............ . 
Webb City• (K. C., }'t. S. &M .) ... 
\\'ebb City (St. L. & S. F.) .... . 
Webster ............................. . 
II' elllngton .... . 
wensvtlle ..... .. ... ........... . . 
Wentworth . . 
" 'entzv!lle . . ...................... . 
west LI ne ..... . 
West l'latns ......................... . 
west Platte ....... ... ............... . 
Westboro .................... . 
Weston ................ . 

1006 
11~8 
811 
816 
829 
w;a 

489 
';()() 

90:l 
r,sa 
521 
851 
(18't 
99:; 
f>,.~ 

il!I 
819 

1227 
624 
R77 
9f,ll 
7!)4 
977 
77;{ 

WhePllng . . . . . . . . . .. . . . .. . .. .. . .. . . . . ~ar; 
\\'h lte Water ........................ 364 
Wlllard. .. .. .. .. .. .. .. .. . .. .. .. .. .. . 1131 
Wllllamsvllle .... ........... . . ....... .!9~ 
\\'1HO\V Rrook. . . . . . . . • . . . . .. . . . . . . !195 
\\'lllow Springs................ ... .. 12;;.i 

Wtnclsor.. .. .. .. .. .. .. .. . .. .. .. .. .. <iAA 
Wtnflelcl ............ .. 
Winona 
1\'!nston ................... . 
Winthrop (C., R. I. & P .) 
Winthrop (K. ( '., ,-t .• J. & f'. B. ) .. 
Winthrop Junction .............. .. 
Wishart ................. . 
\\'lthPr )1111 ... ................. ... . 
,,·oodlancl .. . ........................ . 
Woocllawo ....... .............. .. .. 
Woodruff ........................ .. 
\\' oorlstock. . ............ . .. . 
Worland .......................... . 
\\'right ........................... . 
w ya<'onda . ......................... . 
Yates. . ....................... . 
Yoakam 
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CHARA CTERISTICS O F T HE OZARK 
MOUNTAI NS. 

B Y CHARLES ROLLIN IfEYES. 

CONTENT S. 

lntro<luctory1 .. . ...... . . . .. .. ........ .. .. . 
t>hyslo;.,•-raphy .. ...... .. . 

(:eneral features .. . 
Stirface reUef ..... .. . 

5hawnee h ills ........ .. .. . ... .. . 
St. P'rancols gr oup ..... . 
O,,;ark plateau.... . ................... .. 
Hoston range . ..... . 
o uachltn system .... . .. . 

rage 
aio 
:i21 
ai1 
3l5 
:12/l 
'.!27 
aiij 
aw 
aao 
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3~0 OZARK MOUNTAINS. 

INTRODUCTORY. 

Missou1i is di,ided into two uearly equal halves by the 
Missouri rivH, which flows from west to east across the state. 
The position of the stream is uot due to chance, but to a 
variety of causes, which bave combined to produce the efff'cts 
presented. In general appearanct>, in surface relief, in drain
age, in the character of tbe soils, in forestry, in lithological 
features, in geological structure and in many other particulars, 
the north and sou1l1 portions of the state are strongly con
trasted. There is probably no other similar district in the 
whole continental interior that presents in itfl several parts 
such a dissimilarity of characters and such striking peculiarities 
in features. North of tbe MiRSOuri river there is a broad plain, 
with surface gently undulating, and inclined slightly to the 
south. The rivers 'flow in the direction of the general slant in 
shallow vallt>ys, which present a wonderful parallelism to one 
another. The strata are very even and regular, but pitch at a 
low angle in the opposite direction to the slope of the surface. 
South of the principal river of the state ri;;es a high, nearly 
level plateau, slanting gently from its central divide to the 
margin, which on one sidP. is the :Missouri river and on the 
other the low coastal plain of Arkansas. The rivers, after 
leaving the central area, flow in deep, narrow gorges. The 
strata are tilted moderately in the same direction as the general 
slope of tbe surface. 

The IAst mentioned district is widely known as the Ozark 
country, and includes not only Southern Missouri, but also 
occupies Northern .Arkansas and the eastern portion of Indian 
Territory. 

Tbe popular designation, Ozark mountains, is a name which 
bas clung to the district ever since its earliest exploration. 
Although much of the area possesses ri mountainous physiog
nomy, the appellation Ozark uplift bas recently been proposed 
as a more expressive and a more appropriate title, geologically 
speaking. Still later, the term bas been extended so as to 
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cover all of the region in the two sttttes and adjoining districts, 
which lJas been strongly affected orogenically. Notwithstand
ing the fact that it possesses marked topographical dilf~rences, 
widely different geological stmcture and very distinct litho
logical characters in ·its various parts, ii s several portions be· 
long genetically to the same great unit of deformation. From 
tbe earliest time the district bas been subjected to uprising or 
down-sinking. In all sections of its area it has experienced 
the effects of powerful dynamic forces-not at one time and in 
a set manner, but at various periods and in a variety of ways. 
Many and diverse results have been produced. They are 
expressed equally well in the geological construction and in 
the forms of relief. 

The Ozark uplift is, in many respecte, one of the most 
remarkable geological features of the entire North American 
continent. As the various parlt:! are studied, new and unlooked 
for phenomena present themselves, and great complexity gives 
place to the great &implicity once univ!.'rsally ascribed to it. 
lo general outlines it is lt canoe.shaped elevation, broad and 
dome-like medially, bnt dying away into the eurrounding coun
try, to the east in Illinois and to the west in Indian Territory. 
Its major 9,xis, which is over 500 miles in length, sweeps in a 
broad double curve west, then southwest, and again westward. 
Its maximum breadth is in the neighborhood of 200 miles; the 
areal extent is about 75,000 ~quare miles. The highest parts 
are along n curved line, running nearly pa,rallel to its northwest 
boundary. In elevation, this central divide is from 1400 to 
1800 feet above the ma.rgin, and from 1800 to 2100 feet above 

mean ticte. 

PHYSIOGRAPHY. 

GENERAL FEATURES, 

The continental interior of North America. is occupied 
by a wide . undulatory plain dtretching out from 1he base 
·Of t.he Appalachians to the foot-bills of the Rockiee. For a 
distance of more than 900 miles in one direction and 1200 miles 
in another, this broad expanse of country bae been practi-
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cally free from orogenic disturbances, i::arn in one spot. Only 
in a single place in tbe Mississippi valley, with it8 area of a 
million of square miles, or more than one-third of the whole 
United States, are there evidences of marked crustal mo,e
ment.. Otherwise the strata of the entire region are today 
nearly as even and as unwrinkled as when first laid down. 

Aside from the Ozark region, the Mississippi basin may be 
properly regarded as a wide stretch of lowland, sloping gently 
in all directions from the margin toward the center and south· 
ward. Through the middle, for a distance of 1400 miles as the 
crow flies, flows the great river from which this region takes 
its name. A relief map of the United States shows that nearly 
two-thirds of the entire Yalley is below the contour line of 1000 
feet. By following this river, the Minnesota and the Red River 
of the :North, passage from the gulf of Mexico to Hudson bay 
may be made without going above the line mentioned. 

The'' Great Plain8" form the western part of the regiou; 
the rolling praries of the Upper Mississippi the northern and 
median parts, the fertile valley of the Ohio and the Cumber
land plateau the eastern section, and the coastal savannabs 
the southern portion. The latter is separated so sharply from 
the rest of the territory embraced by the Mississippi ,alley, 
that the whole may be considered as made up of two quite dis
tinct districts. These present striking contrasts in topography, 
in drainage, in lithology, in structure, in stratigraphy, in age, 
and likewise in cultural feat ores. 'l'he first is a ,,ast shallow 
basin, with rolling, undulatory or billy surface; the second is 
a boundiess SI retch of level country, gently inclined seaward· 
A more or less sharply defined escarpment forms the boundary 
line between the higher and the lower plains; and on a con
tour map of the United States this division feature is marked 
approximately by the 500-foot line. The larger is the Contt
nental Interior basin; the smaller the Mississippi embayment. 
'fhe two regions bear the same relations to t>ach other in all 
essential particulars :is do 1be Piedmont plateau and the Coas
tal plain of the Atlantic slope, which are so well known. 
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The water-ways of the basin are rapidly flowing rivers, 
moving often in rock-bound cha,nnels; those of the savannah 
are sluggish streams, meandering widely in their courses from 
e€carpment to ocean. 

The one comprises highly indurated masses. crystallinest 
limestoneE>, sandstones and shales; the other soft, unconsoli 
dated elastics, marls, clays, sands and gravels. With the first 
the incoherent strata are the txception; with the second 
the rule. 

Stratigraphicall.v, one is much more highly complicated 
than the other. The region of hardened strata has been irregu
larly deposited, ha,s undergone some distortion, and has passed 
through many changes of continental elevation and depression . . 
The district covered by soft l>eds is practically in the same 
condition us it was when the layers were first laid down, evenly 
reclined against an old continent, and is yet to undergo marked 
oscillation. 

Regarding age, the first is very old; the second very 
young. The former reprt>sents the primitive continental nucleus 
and the ancient land extension which grew around it. In all 
respects it bear.s evidence of great antiquity. It is the Paleo
zoic continent. The organic remains contained in the reds are 
marvelously strange wh,m compared with living animals of to
day. Tbe second series of beds st1tnds for the recent growth 
of tbe North American land nrea. It presents everywhere 
features of youth. It is the Neozoic enlargement of the con· 
tinent. The fossils contained are all strikingly like modern 
organisms. 

If the geological features of the two regions are so strongly 
contrasted, the cultural cbar,tcters are even more so. Tbe dis
trict of maturity is a prairie country; the home of mining, quar
rJiog and ruannfacturiog, the land of wheat and corn. The 
district of youth is a, region of dense luxnrious forests; the 
great cotton' belt, an 3gricultural paradise. 

On the whole, erosive agencies have not acted very vigor
ously since the deposits of the Mississippi valley were origin
ally laid down. Through most of the long period, from the-
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-close of the Carbonift!rous age, when the beds were fina 1ly 
raised above the level of the waters of the shallow inland sea, 
to the present elate, this vast reginu mu&t have been m>aily tbe 
same level lowland that it is today- a plain wbo!'e surface has 
remained nearly at base-level for ages, Home times riAing slightly, 
sometimes siuking a little, but never oscillating far, either one 
way or the other. 

The contrasts of relief to be cousidered in the interior 
basin are not those between diffneut parts of the plain itself, 
but 1hose between the bat1in as ::t whole and region immediately 
around it. Beyond the boundatiE>s in nParly every direction a 
mountainous physiognomy is preAented. '£he Appalachian1:1 on 
the east and ·southeast, the Ro('kifs on the west. the highlands 
of the great lake region northward, all stand out sharpl,v 
against the country thE>y surround. Tbry all ll'll of powerful 
dynamic action which has been at work elevating broad 
stretches of territory-of eontineutal movements on a grand 
scale. 

In the central portion of tbe North American continent, 
lying within the Paleozoic are», but on the very border line 
between the old and new rockP, exiE-ts the only marked break 
in the continuity of surface and ~tratification. This is the 
Ozark uplift. Tile plain above which it 1ises bas a gentle 
inclination to the east and south. On the north western ma.gin, 
the elevation is about 400 feet higher than on the eoutheastern 
side. The general plane is a part of the great slope which 
rises gradually from the Mississippi river and extends to the 
foot of the Rockies. To 1he 1:orth and west, from the Ozark 
region, stretch away the prairies and "great plains" for a dis
tance vf 500 miles; to the east an<l south spread out the low
lands of the Mississippi embayment, which reach to the Gulf 
more than 400 miles away. 

The southeastern flank of the Ozink region is macb more 
abrupt than the opposite si de, :rnd forms 1be most striking 
topographic feature in tbe whole continental iuterior. It is an 

-escarpment which begins near the Ohio river below Shawnee
·,town, passes into Missouri, and th< n follows approxima.tely the 
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line of the St. Louis, Iron Mountain & Southern railroad south
westwat·d to Little Rock, wbere it is deflected sharply, and 
thence extends directly westward into Indian territory. The 
ea€1tern extremity of tl.te fSCarpment is not so well marked as 
further we~t. Southeast from Iron Mountain the descent to· 
the coastal plain is 1300 feet in J ... ss than 40 roiies. At the west 
end, from Little Rock to the lu<lian territory line, the abrupt 
Ouachita, ridges appear. Tbe escarpment forms a part of the 
northern boundary of the Mis~i.:>sippi erubasment; and at the 
same time it is the limit of t be great cotton belt region. It 
marks off the uncousolid,~ted elastics of the coashtl plain from 
the ind orated P,1,leozoic sediments of the interior, which haYe 
formed an impassable barrier against all encroachments of' 
oceani,~ waters from the south, from the close of Paleozoic 
times to the present day. 

The northwestern slope of the uplift is more gradnal than 
the. other, and finally merges into the general plain. The aver
age gradit>nt from crest to margin, a distance of 60 miles, is 
about l2 feet to the mile, or a fall of about 900 feet altogether. 

The present drainage divide is a curved line running nearly 
parallel to the northern margin of tho uplift. The structural 
axis, however, is much nt>arer the southern border, about mid
way between the latter and the draina.ge crest .. 

SUR'FACE RELIEF. 

While there is simplicity aud similarit,y in general make-up 
of the different portions of the Oz irk uplift, the fundamental 
structural and topographical effl."cts presented in the several 
parts are sufficiently tlistiuct to enable several Wfll·defined dis
tricts to be made out. Tllis fact has been recognized both by 
the inhabitants and by those who have visited the region, and 
in consequence various uames have been given to the different 
sections. Tbe most prominent titles among those which 
deserYe mention are Shawnee bills, located in the extreme east 

. ' 
chiefly in Illinois; St. Francois mountains, in eastern Missouri ~ 
the 07a,rk moantains proper, the Boston mountains, and the 
0,rn.chita system in the south west. These various "mountain" 
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systems, which define geographically the subdivisions of the 
uplift, are characterized hy certain peculiarities, of which none 
are more striking than tbe various phases of topography. The 
extremities of tbe di.sttabell region are similar, and consist of 
a series of ridges which in a general way are parallel to one 
another. The middle is a typical high plateau, whose margins 
are deeply trenched by swift running streams. 

Shawnee Hills.-Before it merges into the Mississippi.in 
plain, the Ozar-k platenn is broken up toward the eastward into 
a number of rathH well-pronounced ridges. These ridges are 
cut across by the .Mississippi river at '"arious points between 
St. Louis and Cape Girardeau. Some of the more noteworthy " 
anticlines arr well exhibited at Selma cliff above the Stt>. Gene
vieve, near Grand Tower and a,t Thebes. All of th<•se ridges 
soon merge into the general upland and become inconspicuous. 
One of the elevations, however, attracts more attention than 
any of the otherea, and is called the Shawnee bills. Thii,:, pro
minent range of hills has long been recognized as one of the 
most striking features of the htndscape in Southern lllinoi~, 
where it extends in an easterly direclion from Grand Tower. 
In the early references to this portion of the country, the bills 
were put down as the Oshawano mountains, so profoundly did 
they impress tbe early explorers and travelers. Schoolcraft, 
so late as 1821, bas so designated them. Along the line of the 
Illinois Central railway, the crest of the divide is about 450 
feet above the bed of the Big Muddy river, which washes the 
foot of the north flank, and is over 600 feet above river level 
at Cairo. Eastwarcl, the ridge becomes less and less marked, 
-0rosses the Ohio below Shawneetown. into Kentucky, and soon 
fades lHvay altogether. Westward, the range of hills acquires 
greater prominence, and after crossing the Mississippi river, 
merges in i\fissouri into the ontlJing elevations of the Iron 
Mountain district. Where the ridge intersects the great strram, 
the stra.ta are tilted and disturbed. "Grand Tower," Bald Bluff 
and the "Bake Oven" are. among some of the more marked 
topographical feature1,1. The foot of tbe northern slope of the 
Shawnee range is marked by the short straight valleys of two 
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streams flowing in opposite directions and parallel to the ridge. 
Tbe southern, or longer incline, ends with the Ohio and }\:fissis
sippi rivers. 

St. Francois .Jfo1tntains.- Southeastern Missouri ha.s long 
been known as a highland district, but the title, !3t. Prancois 
monntainti, is of very recent application. Tbe term is one which 
has been needed to designate the eastern part of the Ozark 
uplift in .Missouri. It is a name which is peculiarly fitting, 
owing to its long association with the principal river and a 
county in the region. 

'l'he most striking peculiarity of the St. Francois group as 
distinguishing it from other parts of the general uplift, is the 
absence of any systematic nrrangement of the surface features 
as the result of orogenic movements, and as is usually discern
ible in mountainous districts. faolated peakEi, large and small, 
constitute the pre,•ailing type of topogr}l.pbic expression, and 
these rise one behind another with no regnlarity, often clus· 
tereil here a.nd there into groups of two or three, sometimes 
several in a row, forming a short irregulri.r ridge. The bills 
or peaks rise 500 to 800 feet above the valleys which separate 
them, and have an elevation aborn tide level of 1200 to 1800 
feet. :No one elevation is conspicuously larger or higher than 
the others. The landscape presP.nts to the view the more im
portant ones, all about equally distant ft'Om each other, and 
beset or surrounded by small hills. The entire group is itself 
on the crest of the uplift, and stands oat in marked contrast 
above the general surface of the plateau. 

The valleys are, as a rule, broad and winding, though fre
quently they become narrow and tortuons, and in places even 
labyrinthine. Their surfcJ.ces are rolling, broken here and 
there by low mounds, or occasionally by prominent hills. No 
flood-plains of any consequence border the streams, except at 
isolated anil widely separated points. Canyons occut', but they 
are quite short and not abundant. For tbe most part the sides 
of the hills are steep, and rise directly from the edge of the 
water,courses which wash their bases. 
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These are the main characteristics of the central portion 
of the cr.vstalline area. On and beyond its borders the st1r
face relief constantly changes, until a totally difforent set of 
topographic forms is met with, one which is more like that in 
other portions of the uplift. 

Oza.rk Plateai:.-Tbe region with which the word Ozark 
has been most widely associated comprises southern l\foisouri 
and northwestern Arkansas. The term has also been applied 
to the extreme eastern part of the uplift, and even to the west
ern extremity of the Ouachita system. The Ozark mountain 
region proper includes ( l ) a broad plateau which rises to a. 
height of over 1500 feet above the tide level, and ( 2) a broad 
marginal zone so deeply trenched by water-courses as to make 
the term mountainous very applicable. In all its features, the 
district presents a marked contrast to the other portions of 
the uplift. In the plateau, the streams take their rise and 
flow in opposite directions down the general slopes in ever 
deepening trenches. The water-shed trends first westward from 
the granite peaks of St. Fca.ncois, and then bends southwat·d in 
a. broad, sweeping curve. While the crests of deformation 
and of drainage doubtless coincided originally, the erosional 
effects on the eastern or southern side of the uplift, owing to 
the steeper inclination, as well as an eating back of the old 
oceanic shore whose prolonged efforts resulted in the Miesis
sippi escarpment, were much more vigorous than on the north
ern flank, and finally resulted in a wide separation of the 
water-shed and the top of the arch. 

In the central part of the area is a seemingly boundless 
plain, the surface of which is gently rolling or billowy. The 
drainage divide is inconspicuou&. A wa.y from the crest the 
small water-courses unite with one another, and their valleys 
begin to deepen as they recede from top of the slope. The hills 
rise higher and higher, their sides become continually steeper 
and steeper, and the gorges often pass into true canyons with 
nearly ,ertical walls, at the foot of which are talus slopes 
reaching down to the edge. of the swiftly-running waterR. In 
times of freshet the smaller side-courses entering from the high 



BOSTON RANGE, 329 

ground lt>ap over the precipice walls and form numberless cas
cades; or the torrential watt-rs dash down the talus slopes till 
they mingle with the main stream. Everywhere the landscape 
is monntai'nous, and it continues to become more and more so 
until the wii,rgins of the uplift are reached. The tops of the 
narrow divides are for the most part on a level with the gen
tle slopes of the arch, and nowhere show any marked devia
tions in height from this horizon. 

Boston 1lfo1mtains.-Thia name has been used to designate 
a range of steep·sided elevations which form the water·shed in 
western and central Arkansas, between the White and Arkan
sas rivers. They extend nearly parallel to the latter stream 
half way across the state. The crest is from 1000 feet above 
sea-level in -the eastern part to more than twice this height in 
the central and wel:lttrn portions, or from 600 to 800 feet above 
the waters which wash their bases. As remarked by Simonds, 
these mountains form a notable barrier, and are nowhere 
passed without marked ascent. They form a remarkable line 
of rugged elevations, rising nearly to a uniform height, and 
more or less abruptly truncated on the top. The northern 
flank of the mountains is ~omewbat more abrupt and broken 
than the southern, in many places forming a prominent escarp
ment, which is the most pronounced feature of surface relief in 
the region. Though broken at points, the escl'l.rpment follows 
the course of the White river for many miles, from beyond the 
point where the stream enters the state from the north to where 
it leaves the highland district and meanders through the Neo
zoic plain of the Mississippi erubayment. 'rhe south face of 
the range slopes rather gently toward the Arkansas valley. 
The topography is stnkingly one due to recent and profound 
erosion. The general upland is inclined southward at a low 
angle. Into this plateau the rivers have cut deep gorges and 
valleys, exposing undisturbed strata in considerable sectione. 
On the steeper elevations the harder layers stand out promi
nently above the softer beds, forming impassable walls of vari
ous heights. 

G-2~ 
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Ouachita Momitains.-South of the Arkansas river is a 
series of mountain ranges trending west from Little Rock into 
Indian t.erritory. To the most southerly ra.nges Branner has 
given the name, Ouachita mountains; but more recently Gris
wold bas extended the meaning so as to cover the entire num 
ber of ranges. The system consists of numerous anticlinal 
ridges which lie nearly parallel to one another. They rise from 
500 to 1000 feet above the valleys on either side, and from 1600 
to !.llOO feet above the sea -level. The northern ridges are not 
so prominent as the southern, and in places do not even form 
notewor1hy topographical features; but in passing southward 
each range becomes succes8ively more rugged and more ele
,ated above the valleys. Viewed from the lowland of the 
l\[ississippi embayment they stand forth, as aptly remarked by 
Hill, "as sharply and mfljestically upon 1he landscape as do the 
RoC'kies above the Colorado plain." The peaks are so promi
nent in many places as to receive special names. 

The valleys between the mountains are broad and rather 
evenly rounded out. The surface if', as a rule, quite undulating. 
Occasionally nn isolated peak of considerable height rises out 
of the biu,ins. One of these, known as Pigeon Roost moun
tain, is reported by Griswold to be nearly 900 feet above the 
plain of the ,alley. 

The majority of the ridges appear to rise to about the 
same height. This upland level may be regarded as a part of 
the Tertiary peneplain, which coincides with the general bowed 
surface of the whole Ozark uplift. In the north, where the 
strata are relatively undisturbed, the great planes of stratifica
tion are approximately parallel to the i:inrface of the uplift, and 
erosion bas not bad an opportunity to produce widely different 
topographic forms. In the south, especially in the Ouachita 
district, where the Paleozoic strata were profoundly folded in 
pre-Tertiary times and the country afterward reduced to base
level, t.he uptumed edge& of the layers have widely different 
capacities for resistance. With the elevation of the Tertiary 
peneplain in this part of the country, great contrasts of relief 
were soon produced. 
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The marked structural diff.irences existing in the elevated 
area south of the Arkansas river,as compared with that north of 
the stream, have given rise to the suggestion that the two dis
tricts are distinct units of deformation, and that the long slope of 
broad river valley forms the southern slant of the Ozark dome. 
The present configuration of the valley is certainly due partly 
to structl1ral peculiarities, but it is also due largely to other 
conditions. On account of the existence of soft Coal Meas
ure shales, the tract has succumbed to erosion agencies more 
rapidly than in the bordering district. 

If the conelusions here presented be correct, the last great 
uplift of the region includes the territory both north and south 
of the Arkansas river. As a unit, the Tertiary peneplain was 
bowed up from the Red river to the Missouri. 

DRAINAGE. 

Gene,·al Oharaotedstics.-There are some peculiarities in 
the hydrograpby of the different parts of the Ozark uplift which 
are at once striking and interesting. In the first place, it is a 
region bordered by large streams. On the northern margin is 
the Missouri river. Cutting across a part of the eastern ex
tremity is the Mississippi. In the south is the Arkansas river, 
separating in like manner a considerable portion of the west
ern end. Still further to the south is another large water.way, 
the Red river. In the main, the subsidiary drainage is quaqua · 
vers::tl, the minor courses reaching the large marginal streams 
nearly at right angle.a. Tbe southern side of the uplift being 
much steeper than the northern, the waler-shed has been con
stantly pnshed northward, until now there exists a wide diver
gence between it and the main structural axis. 

Eastern Part.-In the extreme east, the Shawnee ridge pre
sents a striking system of drainage. On the north side are two 
water-ways running at the base parallel to the main axis, but in 
diametrically opposite directions, and into them flow the subsidi
ary streams from the crest of the divide. Ea.st ward is the sou th 
fork of the Saline ri ver, which empties into the Ohio near 
Shawneetown. ,vest ward is Orchard creek, which unites with 
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the Big Muddy immediately below the point where that river 
turns abruptly from its long southerly course to the west. The 
latter stream continues its westerly direction until it cuts the 
:Mississippi bluff above Grand Tower. Several of the minor 
ridges to the north also show similar though not so marked 
peculiarities of drainage. 

The St. Francois highlands form the highest part of south
eastern Missouri. Descending rather rapidly on all sides from 
the central area, the drainage becomes radiMl. The decline, 
excepting perhaps toward the west, is quite marked, in conse
quence of which stream erosion i:s energetic. This action is 
not so fast, however, as to form canyons, except in a few places; 
but the rate is sufficiently marked to prevent the forming of 
broad flood-plains. For the most part the valleys are wide 
trencbeEi, with the flowing contours of the bills continuing down 
to the channels of the streams themselvefl. 

Central Distriot.- The Ozark region proper is a country in 
which the water-courses are cutting vigorously their channels 
not only at the surface but often underground, :finally bursting 
forth as good-sized streams from the foot of some cliff. E,ery
where after leaving the central plateau the rivers descend 
rapidly on both sides of the main divide. Deep gorges or 
canyons are formed, the walls of which are frequently perpen
dicular. Toward their mouths the streams come to lie deeper 
and deeper below the general level of the upland plain. The 
draina.ge-ways of the region nre in great part of large size, in 
this particular being quite peculiar. 

ln the Boston mountains the character of the water-courses 
is very similar to that of those in the more central district, 
except, perhaps, the decline is not so mal'ked on the south side. 
The drainage is also more quaquaversal-the White, Osage and 
Arkansas Ii vers receiving finally the waters of all other streams. 

Wt>stern Portion.-In the Ouachita region the dra.inage is 
in the main in an eastern direction until the rivers issue from 
the .Mississippi escarpment, where their courses are defle•}ted 
so as to follow more closely the general slope of the coastal 
plain. The folding of the region has had a marked influence 
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upon the character of the drainage. A.s elevation gradually 
took place the streams naturally followed the synclinal troughs, 
thougb. subsequently they bave undergone more or Jess change. 

STRATIGRAPHY. 

FUNDAMENTAL ELEMENTS. 

The Ozark region is quite remarkable in having within 
Ruch limited arras so wide a range of geological formations. 
In both the eastern and the western portions a cross-section 
constructed transversely to the main axis presents a complete 
succession from the oldest Archrea,n to the newest Qaateroary, 
from tbe hardest crystallines to the most incoherent elastics, 
.and from perfectly massive rocks to the most perfectly strati· 
fled sediments. Tb.ere are represented a conAiderable variety 
of igneous masses belonging to different age1:1, a very complete 
section of the Paleozoic, and a rather full sequence of the later 
deposits which recline against tbe older strata. The first group 
includes chiefly abysmal rocks, with some intrusives. Tb.e 
former have been exposed partly by being forced to a position 
at or near the surface, and partly by profound erosion of the 
overlying stratified rocks-the crystallines for the most part 
occurring near the crests of the principal folds. The latter are 
-shown at the surface in the form of dikes, in some cases out
welling. The second group embraces a very full representation 
of the great formations from the Cambrian to the Carbonifer
ous. Some of these formations, however, are shown in com
paratively small thickness. The third group forms an impor
tant succession of beds which, while now forming no part of 
the uplift, occur along its southern margin, and played an im
portant role in the determination of the age of certain igneous 
masses. 

Lithologically, the great bulk of the rocks which go to 
make up the uplift are limestones. Some sandstones are pres
ent, but few shales or other beds. The first of these compo
nents is largely of the magnesian variety, and covers the uplift 
from the Mississippi river to the Indian territory line. Sand-
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stones of considerable thickness are intercalated, and the 
dolomitic series is overlain toward the margins by ordinary 
limestones, and in the western part of the area by shales. 

CRYSTALLINE ROCKS. 

During recent years information obtained in Missouri and 
the adjoining states concerning the ancient pre.Cambrian gran· 
ite and schistose masses, upon which the sedimentary rocks 
were laid down, has indicated clearly that it lies very much 
nearer to the present surface in the Oza1k region than in any 
portion of the immediately surroundivg country. In the south
eastern part of Missouri, in the J ron Mountain district, consid
erable. areas of tbe oldest rocks have been brought to light 
through removal of the sediments which once covered them. 
For many miles outside of the limits of the large central areai:;, 
small peaks and bosses widely separated from one another are 
found peeping out from beneath the limestones. Beyond the 
main mass, fifty miles to the westward and along the crest of 
the uplift, other groups of crystalline hills have been exposed 
in the deep valley of Current river in Shannon county. .At 

the we~tern extremity of the doml} in Indian territory, other 
old granite areas are also found. On the northern margin of 
the uplift a number of deep drUJ.holes have penetrated to the 
crystallines. It St. Louis county, at the Insane asylum, accord
ing to Broadhead, over 250 feet of granite were passed through 
in sinking a well which terminated at 3843 feet from the sur
face. In Franklin county, near Sullivan, granite is said to ha,·e 
been encountered at 1100 feet from the surface. At Kansas 
City, black mica schist was taken out as a diamond drill core 
from a depth of 2400 feet; and at Carthage, in the south west
ern part of the State, porphyry is reported at 2000 feet. 

The crystallines of the Hot Springs district are very dif
ferent from the other igneous rocks of the uplift, and are in 
no way .related to the fundamental complex. They are much 
more recent than those which go to make up the latter. Thus 
two primary clasfies of the crystallines which occur in the 
region may be recognized- the one embracing the older and 
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the other including a younger group. The first are the Ar
ch,-ean grauites and porphyries; and the second one the Cre
taceous eleolite syenite . 

.Archccan.-As already stated, there are two places in the 
Ozark uplift which exhibit the older crystalline or Archrean 
rocks to good ad,•antage, and these are at the opposite extrem
ities of the c,levated area. The best-known of these districts 
is in southeastern Missouri, in what is widell' known as the Iron 
Mountain country. The peak from which the region takes its 
name may be regarded ns the center of the crystalline expo
sures. The largest areas are in the immediate vicinity, and 
others of greater or le8s extent are scattered over a consider
able range of adjacent territory. The igneous rocks of the 
district are in great part granites and porphyries, which are 
broken through in numerous places by basic iutrusivc!ll, The 
acidic masses present a considerable variety, of which porphy
ritic phases greatly predominate. As a rule, all are some tone 
of red in color. They are tine,grained to coarse-textured, the 
components of some of the varieties being as much as two 
inches in length. They are compact, resist weathering infl.u
c,uces well, and are jointed in such manner as to facilitate quar
rying. The basic rocks also form a considerable series, which 
vary in structure from thoroughly holocrystalline to a pure 
glassy facies. They occur in numerous dikes and masses from 
a few inches to several hundred feet across, and cut the gran
ites and porphyries alike. Usually the dikes are traceable but 
a short distance, chiefly on account of the heavy covering of 
decomposition products. The only other Arch roan ro<:ks which 
are known in the Ozark uplift are those found in the western 
part in Indian territory, immediately b<>yond the Arkansas 
boundary. They are chiefly granites, of which there are many 
val'ieties. These are cot by dikes of basic intrusive material, 
in a manner similar to that shown in the. eastern area. There 
are a number of exposures, some quite extensive. Two of these 
areas are of considerable importance. The more northerly 
district was made known by Owen, and the more southerly by 
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Hill, who reports one ridge of 1:101id granite roore tha,n 40 miles 
in length. 

Oretaceous.-Tbe youn~er igneous rocks of the region occur 
chiefly in central Arkansas, the principal areas l,Ying between 
Little Rock and Hot Springs. They consist almost entirely of 
abysmal and intrusive rocks, the former represented by eleolite 
syenite and the latter by more basic dikt: materials. Although 
locally called fnrnites, they differ both chemically and mineral
ogically from the older crystallines of Missouri and Indian ter
ritory. While the most importaut masses are confined to four 
limited areas, a. large number of dikes are scattned over con
siderable territory. It is believed that these rocka were formed 
about the close of the Cretaceous. 

SEDH1ENT.A.RIES. 

As already stated, a rather full sequence of stratified 
rocks is represented in the Ozarks. The greater part of the 
-region is occupied by magnesian limestones, with intercalated 
sandstones, to which Broadhead bas recently given the name 
Ozark series. The exact geological age of all parts of the 
magnesian limestone is not known with certainty. A consider
able proportiou is without doubt Silurian, while another part 
appears to belong in the Cambrian. In the western part of the 
uplift the Carboniferous occupies a portion of the uplift, and 
around the western, northern and eastern margins the same 
rocks are found. 

AZgonkian.-Immediately overlying the Archrean in a num
ber of places are found beds of conglomerates and slates. 
These are shown to best advantage, perhaps, on Pilot Knob. 
rt has been thought that they represent the Algonkian of the 
Lake Superior region; bnt the area is so small, the sitnatiou so 
fa.r removed from any other of this age, and detailed informa
tion regarding it so meager, tba.t the recognition here of the 
Algonkian must be regarded as provisional. 

Oanibrian.-In the earlier geological reports of Missouri, 
great prominence was given to a succession of magnesian lime-
1:1tones lying between the horizon of the Trenton and the crys-
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talline basement. By Swallow there were considered to be four 
thick limestones separated by sandstones. They were known 
as the first magnesian limestone, at the top, the first or sac· 
charoida,1 sandstone, second limestone, and so on to the fourth 
magnesian limestone, at the bottom. The aggregate thickness 
of this "magnesian limestone" series was considered to be 
over 1200 feet. It was referred to the Calciferous as then 
understood. Since the appearance of Swallow's n1port, other 
work has been done in the region, and recently interest in the 
subject bas been revived. More attention has been directed to 
the magnesian rocks in southeastern Missouri than anywhere 
else in the uplift, and although many new facts have been 
obtained, much additional information is necessary before sat
isfactory conclusions concerning the different parts can bf' 
drawn. 

The igneous masses associated with the sedimentaries are 
known to be much the older. The relations of the two forma
tions are of interest from a scientific standpoint, and of great 
importance from the practical side of the question. The erupt
ive rocks, as has been stated, are Archrean in age. Their upper 
surfacP- was deeply eroded into hills and vales. which were even 
more pronounced than at present. vVhen this old land 1:<urface 
began to be depressed after long subjection to sub-aerial 
influences, the accumulated debris was deposited around the 
old peaks and eminences. In early paleozoic times, tbe lime
stones and sandstones were laid down completely covering the 
old land area. Since that time, elevation above the sea level 
and a vigorous erosion has brought the crystallines to the sur
face again. The process has uot gone far enough to remove 
all the strata from the old crystalline surface, as drill records 
show that granite and porphyry extend over a wide area a short 
distance below the present surface. 

The sedimentaries of southeastern Missouri are regarded 
as partly Cambrian and partly Silurian. No distinctions have 
been yet made between the two. Heretofore bl1t few fossils 
have been found in the Ozark limestones. Furthermore, those 
occurring were so poorly preser-red that until recently no good 

' 
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material for SJ stematic purposes bad bren secured. 1t is quite 
a rema.rkable fact that of all the forms obtained from these 
rocks, there had been none which had been certainly identi
fied with species described from other districts. In every case 
where specific comparisons were made, more or less doubt 
was al ways expressed concerning the actual identity of the 
species. Of the many fossils mentioned in connection with the 
rrgion, few of the references bad been more than generic. 
None of the material ever collected in the eastern part, at 
least of the Ozark series, bad ever had even the approximate 
horizon determined with any degree of exactitude; and this, 
together with the poor preservation of what bad been collected, 
shows that little dependence could be placed upon the faunal 
evidence as a criterion in regard to the geological age of the 
several beds. It could only be said that some of the fossils ap
peared to be Silurian species, while others were decidedly Cam
brian in aspect. In no case were the faunas which had been 
obtained extensive enough to warrant an exact arrangement of 
the snccession. Although considernble information concern
ing the geology of the crystalline area had been obtained, there 
~ et remained much detailed work in stratigraphy, which had to 
be done before an exact correlation of the various strata and of 
the fauna! zones could be made in southeastern Missouri. What 
was true in respect to the fossils in the strata of the St. Francois 
region was egnally applicable to those found in other portions 
of the uplift, except that in the latter locations they seemed 
even rarer. 

The nearest region presenting rocks of similar age and 
lithological character, one which has been, moreover, thoroughly 
investigated and witb. which the Missouri section should be 
correlated, is northeastern Iowa. When this is done, it will 
be understood mo1e clea1Jy just bow much, if any, of the Ozark 
series below the Saccbaroidal sandstone sbonld be placed in 
the Silurian and how much in the Cambrian. 

Silurian.-The Silurian rocks, of well-dete1mined age, 
which lie above th~ lower part of Ozark series of magnesian 
limestones, occur chh-fly in the eastern part of the region. 
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They are best exposed along the Mississippi 1iver, between St. 
Louis and the mouth of the Ohio, and include the Trenton 
limestone, the Hudson shales and certain Upper Silurian lime-
stones. :Farther south, in northern Arkansas, strata thought 
by Williams to represent a part of this sequence are reported. 
It is beneath the Trenton in the eastern portion of the uplift 
that difficulty arises in attempting to fix 1he geological age of 
the beds, and in the prPseut stage of investigation, the exact 
lines of demarkation cannot be drawn. As explicitly stated 
elsewherl', the Ozark series of Broadhead includes both Silurian 
and Cambrian instead of the latter alone, as finally announced 
by the author of the name. The limestones of the Ozark series. 
cover a very large part of the region, and it is quite probable 
that a very considerable proportion of them will be found to 
he Silurian, not only in .Missouri, but also in Arkansas. In the 
Batesville region, Trenton fos1<ils have been recognized by vViJ-. 
Iiams, and beneath the st,ata containing them are magnesian 
Jinwstones and Eandstones which are referred to the Calcifer
ous. "Only the upper members, however, are regarded to be 
such, and the larger part remain to be studied." Below them 
and exposed to the north is a series which, according to Bran
uer, passes into Missouri . Farther to the west, in the Ouachita 
district, the novaculite rocks have been considered to be largely 
Silurian. 

Devonian.- The rocks of 1his age are exposed on the flanks 
of tbe aplift, principally in two places-one along the northern 
border of the eastern part, and the other in the western por
tion. In the former region the rocks consist largely of com-· 
pact buff limestones, with some shale. They are exposed 
chiefly along the Mississippi and Missouri ri,ers, forming a 
narrow belt more than 200 miles in length, which extend!! up 
the latter stream from its mouth half way across the State. In 
southeastern MiRsonri the Devonian limestone bas been called 
the Grand Tower formation. It waR formerly referred to the 
Onondaga and Oriskany of the New York section. The fauna 
contained differs very considerably from most other Devonian 
faunas of the West. The rocks along the Missouri river have· 
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been termed the C:::.llaway beds. Tbey comprise heavy calcare
ous layers, above which are 30 feet or more of shale tbat is 
highly fossiliferous. The fauna is th e typical '' Western IIam
ilton," which is so characteristic of the De,,onian rocks farther 
north in Iowa. '!'be same faunas have also been observed in cer
tain layers near Cape Girardeau. On the northwestern border 
of the uplift the Carboniferous beds overlay the rnagoesian lime
stones of the Ozark seriee, so that no strata between are open 
to observation. In the western district considerable doubt bas 
been entertained concerning the existence of Devonian bede. 
The only layers which appear to ba~e any affinities to strat.:i of 
this P.ge are in northern Arkansas and southwestern Missouri, 
where there is a band of black argillaceous material called the 
Ei:mika shale. 

Oarboniferous.- rhe Ozark uplift is almost coUlpletely sur
rounded by Carboniferous strata, and in addition the western 
half of the elevation is covered by beds of tbe same age. The 
lower part is in great part a fossiliferous limestone, which is 
easily recognizable, and which forms a platform that 8harply 
cuts off all underlying rocks, regardless of age. Along the 
northern flank of the arch the subuivisions of the Lower Car
boniferous are essentially the same as farther north and east in 
Iowa and Illinois. There are four members, the Kinderhook, 
Augusta, SI. Louis and Kask!lskia, which altogether form the 
Mississippian series. In southwestern Missouri and the adjoin
ing parts of the contiguous territory, the upper two members 
do not appear to be so well represented; at least until very 
recentl.Y the evidence as to their existence was so meager that 
it was not yet known with certainty whether or not they were 
present. Of late, however, both members have been recog
nizl'd and characteristic fossils obtained. The Upper Carbon
iferous forms a broad belt of shales outside of the lower lime
stones. In western Arkansas a broad tongue of Coal Measures 
extends into the central part of the statP. The formation was 
doubtless at one time much more widely distributed than at 
present, and covered a considerable portion of the uplift. At 
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the present time small outliers are found nearly to the crest of 
the main elevatioc. 

Oretaceous.-On the eontbern margin of the arch, resting 
against. the abrupt escarpment of P11leozoic rocks, bot. forming 
no part of the uplift, is a Yariable series of clays, sands and 
chalks which stretch out for a long distance from the border of 
the more ancient deposits. The unconsolidated elastics repre
sent a succession of depositions from repeated invasions of the 
great southern sea, whose walers beat against the old rocky 
shores, eroded it deeply, but were unable to pass the barrier, 
a,nd finally retreated altogether to the limits of the present 
Gulf of Mexico. 

Besides the CretaceouR, there are later TPrliary and Qua
ternary bed::, which are found in the coastal plain. They con
sist c hiefly of clays, sands and gravels. 

GEOLOGICAL ST RUCTURE. 

GENERAL FEATURES, 

Considerable detail bas been entered into concerning the 
physiographic features of the region, for the reason that they 
are but the outward expressions of the inward structure. As 
bas been stated, the Ozark uplift is a long, curved, canoe
shaped elevation, in general aspect a broad arch: wrinkled and 
folded in some places, bnt for the roost part exhibiting no very 
pronounced etf~cts of compression. The deviations from the 
common type of a simple swell are the result of orogenic 
movements, which ha,ve operated at different times, in different 
ways, and in different parts. Besides the general bowing, 
which was probably begun very early in the history of the 
region, numberless minor deformations have been imparted, 
which have tended to dieguise somewhat th,:i primitive sim
plicity of the broad fold. In some places little deformation is 
observable; in others the forces of compression have been 
quite effective, and there is noticeable a very marked series of 
wrinkles, with some fa,ulling. This is the case of the Ouachita 
country, and in a much less degree at the eastern nose of the 
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great ridge. In geological structure the subordinate districts 
of the uplift which have been defined are each as varied and 
as different as the types of surface relief represented. 

PRINCIPAL P8:A.SES OF S1'RUOTURE. 

Shawnee Region.-As the easteru extremity of the Ozark 
uplift merges into tbe general le'rel of the vast interior plain, 
it appears to resolve itself into a series of minor wrinkles, of 
wbicb tbe most prominent forms the Shawnee bills. Tb.e Mis
sissippi river cuts across these folds, . exposing clearly the 
details of structure. Ver.v marked inclinations of the strata 
are presented at certain points along the stream between St. 
Louis and the mouth of the Ohio. Attention has been callell 
to these comparatively high dips by both Shumard and Wor
then-the observations of the first writer having been made on 
the west side of the river, and those of the second on the east 
bank. In the main there is a, close agreement as to the char
acler of the different features. 

Although for the most part the undulations are small in 
amplitude, tbe latter is in some casf:'s so much as several hun
dred feet. The synclines are usually broa.der than the anti
<:lines, and this appears to be a dtstiocti ,•e feature. The trend 
of the ridges is nearly east and west, but strict parallelism is 
not preserved. Toward the south more pronounced deforma
tion is manifested than to the north. The principal anticlines 
are shown at Crystal City, Cliff, Grand Tower and Thebes. 
Faulting to some extent may accompany the folding, but the 
only place where this is likely to occur to any great extent is 
at Grand Towt>r. The dips obserrnd in this vicinity are as 
high as 25 degrees. This is the point where the Shawnee ridge 
is cut by the Mississippi. The Thebes anticline is probably 
the sharpest of all. In Missouri it is also shown by a ridge of 
paleozoics which rises out of the flood-plain of the gre·at river, 
and which extends inland a dozen or more miles before losing 
itself in the lowlands. The leading features of the region are 
shown in the geological eection along the ".\'Iississippi, from St. 
Louis to Cairn. 
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St. Francois District.-Tbe bigblands of sont.beastern Mis
souri differ very markedly from other parts of the uplift in 
having old granitic rocks extensively exposed within their 
limits. This Arcbre'.l>n nucleus supports all the later rocks. It 
forms the central portion of the broad dome-like elevation, 
from which the sedimentary beds dip away in all directions. 
The granitic core having been in pre-Cambrian times an old 
land area around and upon which the sedimentaries were de
posited, the stra.ta originally had a slight seaward inclination, 
which, in direction, coincided approximately with the present 
dips. But the slant of the beds is much greater at the pre
sent time than when deposition took place, for the crystal
lines form the center of the upward movement. A general 
section transverse to the main axis of the uplift presents a 
central core of igneous rocks, which form the numberless peaks 
and minor elevations of tbe crystalline area. Upon the sur
face of these the magnesiau limestones and various sandstones 
recline. Toward the border on the north, other paleozoic 
strata overlap and become attenuated as they approach the 
crest of the great arch. On the so1.1.th the later elastics of the 
Mississippi embayment rest against the older rocks in a simi
la,r manner- The strata immediately above the crystalline rocks 
are usually sandstones of greater or less thickness . 

The sedimentaries rest in marked unconformity upon the 
underlying crystallines. It is much more than an ordinary break 
in regular deposition, for the stratified beds were deposited upon 
an old eroded land surface, the relief of which was more broken 
and the extremes of altitude much greater than they are now. It 
is very remarkable that at the present time this old topography 
is being exhumed through erosion, and that merely a few rem
nants of the great mass of limestone which once covered the 
cent.ml granitic rocks now remain in the bottoms of the old 
depressions once occupied by the ancient waterways, whose 
courses coincided nen.rly with the present valleys. Drill-boles 
put down in many of the existing limestone valleys have passed 
completely through the stratified rocks, a,nd have penetrated 
the crystallineR beneath. This is shown at a number of points 
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in the vicinity of Iron Mou11tain, Pilot Knob and elsewhere. 
The details of the juncture between the sedimentaries and 
crystallines are well shown in a numhc>r of places. Usually 
over the old surface of porphyry or granite is spread a bed of 
varying thickness of fragments and rounded water-worn bowl 
ders of the crystalline rocks themselves, the whole mingled 
with granitic sand. 

Oentral Plateau.- The median portion of the uplift, that 
part which most properly is entitled to the designation of Ozark 
mountains, presents great simplicity of structure. It is a l:>road 
spreading arch, with practically no minor deformations. Al
though erosion bas been profound, the central crystalline core, 
if such exists, has nowhere been exposed, unless the small peg
matite area, recently discovered in Camden county, should prove 
to be a part of this igneous sub-structure. That the crystal
lines do exist not very far beneath the present surface is indi
cated by borings-one at Carthage, on the border of the Coal 
Meai,ures, showing granite within 2000 feet of the surface. 

The greater part of the region is occupied by the magnesian 
limestones and their associated sandstones. Against these rest 
younger strata, thinned out from their average thickness, until 
they are completely lost. In general structure, the region pre
sents essentially the same simplicity as the St. Francois district, 
with the difference, perhaps, that erosion has not yet reached 
the granitic rocks upon which rest the sedimentaries. There 
is the same even bending of the strata, and the same gradual 
rise from the margins to the axis of the great anticline. 

Boston Range.-In northwestern Arkansas the arrange
ment of the strata is essentially the same as in the plateau 
region. The same comparatively unwarped la,yers lie upon 
one another in regular sequence, and nearly in a horizontal 
poeition. Only in a few places are there marked dips. The 
mountainous aspect of the region is due rather to peculiarities 
of drainage and erosion than · to speciaJ structural features. 
With large water-courses running on either side of the district, 
and in the same direclion, a long narrow ridge has resulted. 
The channels of the main streams are now more than 1500 feet 
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below the original surface of the general plateau, which may 
be rt>garded as once having existed about on a level with the 
prC'Sl'nt crest of the mountain. 

Ouachita S,ystem.- This portion of the uplift differs very 
materially in structure from other parts of the Ozark region, iu 
that it exhibits in a very noticeable degree the effects of moun. 
tain·makiog forces. It is, in fact, the only part of the uplift 
in which the action of compressive strains has been exerted 
to a marked deg, ee. Griswold has given the region more 
detailed attention than any one else, and has recently shown 
that the strata have be"n foided much more than bad been 
previously supposed. The system of mountain ranges pre
sent somewhat complicated relations in their several parts, and 
the salient features are dependent upon the phases of geologi
cal structure which exist. Some dislocation has been observed, 
of which reversed faulting is a prominent and anomalous phe
nomenon wit bin the limits of the general uplift. It is a signifi
cant fact that this typical mountainous district is on the extreme 
margin of the dome, and also on tbe borders of what was once 
the limits of the broad southern sea1 of whicb tbe present gulf 
of .M:exico is the diminutive remnant. Passing from the con
fines of the coastal plain into the interior, the flexures rapidly 
lose their pronounced folded character and straighten out to 
approximate horizontality. 

MINOR PHENOMENA OF DEFORMATION. 

Jointing.-As one of the most evident results of crustal 
movement,jointing or cleavage of tbe rock masses is not the 
least important. It is exhibited to best advantage in the crys
talline areas. particuhrly in the St. Francois district. Aside 
from the horizontal series of cleavage planes which are doubt
less due in part to contraction in the cooling of the molten 
masses, there are several vertical sets, the principal one of 
which bas a. general direction of northeast and southwest, or, 
more exactly, north 60 degrees east. These pass from one kind 
of rock mass to another without change of course, showing 
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that they have arisen largely from orogenic strains. They cor
respond also in trend with the basic dikes which traverse the 
district. Similar joints are observed in other parts of the up
lift, but they are not so prominent in the stratified rocks as in 
the massives. No regular system bas yet been made out. In 
the lead and zinc districts, careful inquiry will doubtless reveal 
some definite arrangement of the joints. The beginning of 
crevices appears to depend upon these structures . 

. Faitlting.-Both normal and reversed faults are represented. 
The latter are found in western Arkansas in the Ouachita dis
trict. '.rhe former are much more numerous, but are commonly 
of small throw. They occur throughout the region. A num
ber of faults having a considerable displacement have been 
reported at various times, but reliable and satisfactory infor . 
mation eoncerning them appears to be wanting. Several faults 
of considerable extent are thought to occur in the neighbor
hood of Grand Tower on the Mississippi. The most note
worthy dislocation is found on the northern margin of the 
uplift at the mouth of the Illinois river. It bas been called the 
Oap au Gris fault, taking its name from the old French voy
ageurs' designation of the sandstone headland which it pro
duces on the Mississippi. In Missouri it is well shown on the 
river bluff's above Winfield, in Lincoln county. At this point 
the Devonian limestones, tilted at an angle of 75 degrees, rest 
against the horizontal strata of the Magnesian series. 

In western Arkansas a number of very pronounced faults 
of the reversed order have been made out in the Ouachita 
ranges, where they accompanied the close foldings of the strata 
in that region. In some cases notable trust planes have been 
developed. 

Intrusions.-The intrusive rocks differ very much from the 
granites and syenites, with which they are more or less closely 
associated, in being more basic. They form dikes of greater 
or less extent, and in a few cases well-defined bosses. As a 
rule, the former may be traced continuously only for short dis
tances. 
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In the Archroan area of southeastern Missouri the dikeR 
coincide in direction with the principal system of joints: that 
is, northeast and southwest. They consist chiefly of di3,bases, 
often with some glassy material. In no case known do they 
cut the stratified rocks overlying the crystallines. Famarole 
action has been quite vigorous in some portions, but in others 
practically no metamorphic change has taken place in the neigh
borhood of the intrusions. 

In the centrn.l region there is only a single point known 
which is likely to prove intrusive. lt is in Camden county, 
Missouri; and the rocks appear to be a very acid granitic mass 
of the pegmatitic variety. Further examination of the field rela
tions and the petrographical characters is necessary before it 
can be satisfactorily understood. 

The intru&ives of the elolite-syenite region of Arkansas pen
etrate not only the crystallines, but also the sedimentary beds 
above them. According to Kemp, the dikes are all small- the 
widest being not over four feet. They are scattered over an 
area whose limits are more than 40 miles from the large igneous 
masses with which they are believed to be closely connected 
genetically. Little or no contact metamorphism is noticeable. 
Farther west, in Indian territory, basaltic dikes are also reported 
in connection with the granites of that region. 

Unconfonnities.- Tbe physical breaks in the regular depo
sition of the strata in and around the Ozark uplift are impC'r· 
tant records in the geological history of the region. Several 
are as marked as are to be found anywhere in the continental 
interior. 

The most noteworthy of all is between the Archroan crys
tallines and the Magnesian limestones, best shown perhaps in 
southeastern Missouri. On a rough old land surface the first 
sediments which accumulated within the limits of the state of 
Missouri were laid down. This plain of uneven deposition 
is apparent .everywhere thoughout the St. Fra.ncois region. Its 
presence in the western part of the uplift is not well known. 

In the M-1,gnesi!l.n limestone or Oz~l'k series, the1·e has been 
observed a notable disparity in the arrangement of the strata at 
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the base of the first or Saccharoidal sandstone, and this may 
mark the division line between the Cambrian and Silurian 
strata. Although best shown at Pacific, it is doubtless of more 
than local importance. The Silurian and Devonian appear to 
bear unconformable relations to each other, especially over the 
northern part of the district. Between the Devonian and 
Lower Carboniferous the phJsical break is very ma1 keel, par
ticularly in southwestern Missouri, where a remarkable over
lap occurs-the strata of the latter age, over a considerable 
area, resting directly upon the Magnesian limestones. Farther 
to the south and southwest the exact relations of the supposed 
Devonian and the Lower Carboniferous are not very clearly 
understood, but the two have been nsually reported as con
formable. In eastern Missouri the sequence of strata from the 
Devonian to the Lower (Juboniferous appears ordinarily quite 
regular, with perfect transitions. But the rapid thinning out 
of the first-named beds in passing northward from the Mis
souri river indicates that some warping of the crust was ex· 
perienced here. 

In the Lower Carboniferous there is a widespread uncon· 
formity at the base of the Kaskaskia. In the eastern part of 
the uplift it is not shown clearly, but its position is indicated 
by the Aux Vases sandstone, which iR so well exposed in the 
Mississippi ri vc>r hlnff1:1 bet ween Ste. Genevieve and Ste. Marys, 
and on the opposite side of the stream above Chester. North 
of the mouth of the Mil:!souri this sandstone is not known; 
and its place is occupied by a lithologically idPntical sandstone 
of Coal l\feasnre age, which rests upon the eroded surface of 
St. Louis limestone. The true significance of this great sand
stone separating the St. Louis and Kaskaskia limestone does 
not appear to have been understood fully, especially when 
taken in connection with the absence of Kaskaskia rocks 
north of the Missouri river. Thore is an extension of lime
stone-the St. Louis-that, before the Coal Measures were laid 
down, was deeply eroded over a large part of its area, and 
over another adjoining portion having a great sandstone snper
imposed. This would point to the conclusion that the broad 
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expanse of water which, during the deposition of the St. Louis 
beds, reached nearly to the present northern bounda.ries of 
Iowa, bad retreated more than 400 miles to the southward. 
Dry land existed over a large part of the area formerly covered 
by the St. Louis watere, and bordering this continental mass, 
arenaceous deposits were laid down in the shallow littoral seas. 

The line between the Lower and Upper Carboniferous is 
the most prominent physical break, next to the one at the base 
of the sedimentary column, that is represented in tbe whole 
Mississippi valley. The evidences of marked unconformity are 
everywhere plain on three sides of the uplift, as well as over a 
portion of its northern flank. 

The other disparities in rrgular sedimentation are on the 
south flank, except in the case of the drift deposits, which 
reach tbe northern margin of the dome. The Cretaceous and 
also later depositions rest unevenly against the more indurated 
and older rocks. 

PALEONTOLOGY. 

Fl'Om one end of the Ozark upiift to the other, the strata 
have been devoid of means by which the different terranes 
might be determined geologically. It is probably due largely to 
this fact that the rocks which go to make up the chief portion 
of the great dome have so long remained undeterminerl as to 
exact age. The scarcity of fo1,sil remains in the magnesian 
limestones bas been a striking peculiarity of the formation, 
and a point to which all who ha,ve worked in the region have 
drawn attention. Not only have fossils been scarce, but those 
which did occur were very poorly preserved, as a rule, their 
identity uncertain, and tbe horizons from which they bad been 
taken not correlated with any degree of accuracy. Compari
sons with forms of;other districts had been few, and these had 
been attended with much doubt. These facts are admirably 
brought out in the paragraphs and table recently published in 
eonnection with the report on the lead and zinc deposits of Mis
souri. Of the forms from tbe Ozark series which had thus far 
been found, some were undoubted Silurian species, while others 
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were believed to be Cambrian. Those known were almost en
tirely brachiopods and gasteropods-of three or four species 
chiefly- with a few cephalopods and trilohites. In the Ouachita 
region, graptolites, along with a few molluscan remains of the 
Lower Silurian, bad been recognized. 

The so.called Devonian shale of the western part of the 
uplift in Missouri and Arkansas is also nearly devoid of recog
nizable fossil1:1, so that there is also some uncertainty as to the 
age of these beds. In the eastern portion~of the Ozark ridge, 
both the Devonian and the Silurian as far down as the Trenton 
carry abundant fossils. 

Around the margins of the dome, on the west, north and 
east, the Carboniferous beds are highly fossiliferous, and fur
nish extensive faunas at nearly all horizons. 

On the southern border, the Cretaceous and later deposits 
supply fossils in considerable numbers. 

MINERAL RESOURCES. 

The Ozark uplift is a regton of vast mineral wealth, the 
great body of which is as yet scarcely touched. The zinc de
posits of southwestern Missouri and northwestern Arkansas 
are among the most important in the world. The lead of south
eastern and southwestern parts of the former state and the 
northern portion of the latter can hardly be estimated in value. 
Iron has been an important product of the St. Francois dis
trict, and there are known at the present time more than a 
thousand localities in the eastern half of the uplift where work
able deposits occur. Copper, cobalt and nickel are known, and 
the former bas been worked. The most valuable manganese 
deposits in America are found on the southern slope of the 
great fold in northern Arkansas. Coal in abundance lies a,round 
the margins of the arch. Clays occur in exhaustless quantities, 
from the varieties used for common constructional materials 
to those ·from which are manufactured terra cotta, refraetory 
products and china.ware. Building stone for all ordinary pur
poses abounds throughout the region, and the granites which 
occur in exhaustless quantities are surpassed by none. There 



'.l'IME OF DEFORMA.TION, 351 

are numberless mineral substances which are not yet worked 
on a commercial scale, but eventually many of these will doubt
less be found to exist in sufficient quantities for profitable min
ing. 

AGE OF THE UPLIFT . 

Since the region where is now located the Ozark uplift 
was the first land to appear above the waters of the continental 
ocean, it has been heretofore the general opinion that certain 
portions- as for example the Arcbre~n peaks of the St. Fran
cois district- have remained above the sea level as an archi
pelago from pre,Oambrian times until the close of the Paleo
zoic, when all the surrounding area also became a land surface, 
and that the inference to be drawn is that tbe existing geo
graphic features are very old. It is the purpose of the present 
brief review of the salient features of the uplift, not only to 
question the validity of the conclusions previously de<luced, 
but to emphasize the fact that the Ozark uplift of today is 
essentially modern. 

It is probable that from Arcba}an times the region has been 
one of coustant oscillation, for the most part slight, perhaps, 
but at certain periods quite marked. Some of these changes 
in elevation are clearly defined, but the recnrds of most of 
them are now obliterated. Oue of the most notable results of 
the warping of the earth's crust in this district, was as bas been 
intimated, at the beginning of Paleozoic time, when the crys
tallines were subjected to profound subrerial erosion. An
other period of marked emergence was during Devonian times. 
A third occurred toward the close of the Lower Carbonifer
ous, after the deposition of the St. Louin rocks. Still another 
closed Paleozoic deposition in the continental interior. 

In post-Paleozoic times the oscillations of level have been 
manifestly not less marked than in the earlier periods. Tbe 
most noteworthy, perhaps, was the rise of the land after the 
protracted submergence recorded by the Cretaceous. It is to 
this period that the intrusions of igneous rocks along the 
southern or coastal margin of the uplift in central Arkansas 
are assigned. Evidences of a subsequent lower lev.el of the 
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land surface are manifested in the peculiarities of the topo
graphic forms in the plateau district, and in the relatively uni
form evenness of the upland which is the Tertiary peneplain. 
Oonclusions deduced from glacial investigations point to a 
depression, in very late geological times, of tbe surface of the 
continental interior below its present position. This carries 
with it. the inference that since the cloe;e of the Tertiary, eleva-
1ion bas takeu place. TI.Jis is clearl.v indicatf'd in the youthful 
1opography now existing along the borders of the uplift. The 
water-courses have cut ,· allt>JS in the general upland plain, and 
now -flow in steep-sided or canyon-like trenches, which are ever 
deepening as the streams recede from their sources. Erosion 
is now going on vigorously. The rivers are carrying away the 
debris from their steep-si<led banks as fast ns formed, and are 
rapidly cutting lower and lower their confined and contracted 
channels, while their deepening gorges are being const,rntlJ 
carried back toward the crest of the great dh' idf'. The cycle 
of the last elevation is not yet ended, and t.be changes of level 
in the region are probably going on now as rapidly as they ever 
have in the past geological time: and aR rapidly as oscillation of 
t be land surface usua.lly takes place. 
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COAL MEASURES OF MISSOURI-

BY GARLAND C, BROADHEAD. 

The area of the State of Missouri according to eleventh 
census is 69,415 square miles. The Ozark uplift iu the south
ern part embraces about 36,ftOO 15quare miles, or over one- half 
of the area. The Lower Carboniferous beds occupy a narrow, 
irregular belt extending from the northeastern to the south
western corner of the state. They lie just outside of the Coal 
Measures, flanking them and dipping north and west beneath 
them. South oft be Missouri river the width of the area increases. 
The Coal Measures occupy an area of 23,100 square miles, 
embracing most of north }1issouri and the greater part of ten 
counties in southwest Missouri. The estimate is made from a 
careful calculation of the area of the coal fields from such data 
as have been accumulated and have been delineated on the 
vai-ious county maps. 

In Illinois the Upper Carboniferous has been divided into 
the Lower and Upper Ooal Measures. In Iowa. and in Missouri 
there have been recognized until recently three divisions, the 
Lower, }Iiddle and Upper. Swa11ow ir, his geological report, 
1855, estimates the thickness of the Lower series at 140 feet 
and the Middle at 225 feet. 

At the base of the productive Coal M:easures is a sandstone 
which the Illinois Geological Survey bas assigned to a division 
of the Kaska~kia group of the Lower Carboniferous. By 
Swallow it was termed the Ferruginous sandstone, for the 
reason that it is sometimes eminently ferruginous. In south
west Missouri it occurs in flag like layers of a light brown color. 
Its iron component is distinct in the southwest part of Lawrence 
county; twenty miles southwest of Springfield it carries a good 
quality of limooite; while near the line of Greene and Lawrence 
counties it is a buff in color. In the southeast part of Dade 
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count.y it contains the mineral cbalcopyrite. In tbe vicinity of 
Joplin it again occurs; here the sandstone of tbe Lower Coal 
Measures is also found. In the :1bH•nce of more conclusive 
evidence, the two are genernlly distinguished by tbe latter 
gennally containing numerous i,mall scales of mica, while the 
sandstones below tbe Co~l Mea~ures do not. The so-called 
ferruginous sandstone in the southwestern part of Cedar county 
is highly iron-stained; the same is parlly so on Turkey creek in 
the same county, where it forms mural escarpments aloug the 
stream. South of Lamonte, in P.-ttis county, the rock is again 
found, a regular non-micaceous sandstone, very suitable for 
building purpo1:1es; and like characters are presented near the 
road from Boonville to M:ushall, at the Collins farm near the 
west line of Cooper county. Arou11d 1\Iarsball it occurs al1rn, 
but iR quite shaly. In Howard county, opposite Boon,ille, it 
presents a fine face~ of excellent building stone, as it also does 
a.t Collins qnarry nrar Sweet 8priugs in Salim> county. At 
Fulton, Callaway county, it is presen1ed as a cherty conglome
rate. On Bacbelor creek in. 11w 11ortbeast part of th e district, 
the beds are irregularly siratified. In f.lOuthern lllinois tbis 
sandstone is considered a divi~ion of the Kaskaskia group. 
Swallow thought that it might be the <'quivalent of tbe Millstone 
grit of England. Evidence of orgunic life has been observed 
in only one pl~ce, near Middle Grove, in M:onrC'e couuty, wltere 
are found carbonized fragments of plants. 

The sandl'ltones of the Coal .Measures are so very irregu
lar in thickness and distribution that they cannot be traced 
for any great distance. Swallow speaks of the micaceous 
sandstone as occurring in 1\Iarion, Boone, Howard, Cooper, 
Lafayette, Henry, Bates and St. Louis counties. Its general 
character does _not materially differ at its various outcrops, be
ing a friable rock, of light brown or olive color. It ma.y include 
certain heavily bedded brown Eandstonee, such as occur on 
Possum creek, four miles sonth of Butler, in Bates county. 
At the l\h Laughlin quarry, near Rock ville, a grayish brown 
sandstone bas furnished much good building material. At 
Nevada, Vernon county, it is both red and grayish browu in 
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different beds. It occurs at many places on the Marmaton 
riYer, occupying most of the bluff north of Nevada,. Near 
Clinton it is of a light brown color, and quite soft. Swallow 
refers the arenaceous beds opposite Do-ver to the micaceous 
sandstone. The outcrop projecting into the Mis1wari river 
!\everal miles farther down may also be its equivalent. Near 
Koob ~foster there is an expoirnre of a red and gray sa,ndstone, 
but whether it E>hoald be assig11ed to the micaceous formation 
or to the Warrensburg bedi,i, is yet an open question. The 
beds at White Rock, Carroll county, a,re probably the Pquiva· 
lent of t be micaceous sande1ton<>. They furnish good material 
for building pnrpose8, and sometimes afford flue specimens 
of Calamites and Cor<ll'lites. Besides the above named Jocali· 
ties, micaceous sandstones occur in the central part of Howard 
and the western part of Monroe counties. It h~.s not been 
observed to be sufficiently c:ontinnous to allow of a definite 
geological boundary. 

'With a view of ascertaining the thickue.,s of the Coal 
~1easnres of the State, the various outcrops were at first con· 
nected. The measurements made gave a result of 2065 feet 
as the thickness of the Coal Measure2 of Missouri, includ
iog 1270 feet of Upper Coal Measures and 795 feet of so
called Middle and Lower Measol'eS. This work was revised 
and corrected subsequently, aud it was found that about 
1085 feet of a connectE\d section of the Upper Coal Measures 
existed from near water-line at Randolph and Kansas City, 
to the bighi>st rock at City bluffti, Nodaway county, on the Noda
way river. From this JattH place for 20 miles west, no rocks are 
seen; also, from near Forest City iu Holt county, to the nortb
nn part of the same district., there were no connecting beds, 
nor could the con nection be obtained on the west side of the 
Missouri river. Concluding, trom the already obfiel'ved in· 
clination of strata east and sontb, 50 feet were added for this 
interval. In Atchison there is a connected section of 180 
f~et. Adding these togelher, the Upper Coal Measures in 
Missouri have a t hickness of l3l3 feet. 
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The 6ectiou which was first made gives 780 feet for Lower 
and Middle Measures along the Missouri river. The latter sefl
tion gives 6i9 feet in B1ttes, Vernon and B .trton counties; the 
boring at the Sandee well, Ray county, gives 6H feet. CJon
sidering the boring at Randolph as being opposite the bottom of 
the Bethany l!'alls limestone, the base of tlle Upper Coal Meas
ures would be 27 feet below. One boring here gave 644 feet, 
the other G77 feet of Middle and Lower Coal Measures, and 
penetrated the Lower division a t a depth of 552 feet. This 
would give 652 feet below the Upper Coal Measures. There 
would be then for the thickness of Lower and Middle Coal 
Measures, 652, 677, 614, 669, or an average of 664 feet, which, 
added to 1315 feet of the Upper Coal Measures, gives 1979 
feet as the total thickness of the Coal Measures in Missouri, 
or in round numbers 2000 feet. 

The Coal fields of Missouri occupy an area of 23,100 square 
miles. The Middle and Lower Coal lV[easures underlie an area 
of about 12,000 square miles, and the best coals may generally 
be reached, within a district of about two-thirds this size at 
depths less than 200 feet. The southern and eastern boundary 
of the Missouri coal field follows an irregular line from Jasper 
county in the southwest to Clark in the northeast, passing 
through Jasper, Barton, Dade, Cedar, Vernon, St. Cla.ir, Henry, 
Benton, Pettis, Saline, Howard, Boone, Callaway, Audrain, 
Montgomery, Ralls, Monroe, Shelby, Knox, Adair, Schuyler, 
Scotland and Clark counties. Small outliers occur in Oooper, 
Lincoln, Pike, Marion, St. Charles and St. Louis counties. 

The Ourk plateau on its eastern margin is 700 to 800 
feet above the sea level. The Arehano peaks of the south
east are 1:WO to 1800 feet above the sea. The unaltered sedi
mentary rocks surrounding them are but little over 1000 feet 
above the sea; but increase in elevation to L500 feet in Web
ster, 1700 in Wright, and 15;10 in Barry. Along the west State 
line the elevation is 800 to 1050 feet, reaching 1100 on the high
est elevations. Cairo, Illinois, is 350 feet above the same 
datum line; southern Illinois 600 to 800 feet. In north Mis
souri, Jones burg is a little over 800 feet, Centralia 873, Col um-



THIOKNESS OF STRATA. 359 

bia 750, Keytesville 715, Schuyler county 1000, and Nodaway 
1200 feet above the sea. 

In eastern Missouri, in the ascending series sncceeding the 
Ozark series (Ma.guesian limestones) there exists about 400 feet 
of Lower Silurian in the northeast, while Shumard has esti
mated over 600 feet of Lower and Upper Silnrian in southeast 
Missouri. Westward these formations are last seen in Frank
lin county, and thinning westward on the north of the Misssouri 
river, are last seen in the eastern part of Callaway. In the 
western part of Montgomer.v county and eastern part of Calla
way county the Devonian rests on a few feet of crinoidal lime
stone which may be of the age of the Upper Silurian. The De
vonian is thinner in the Missouri blulf:1 of Boone county where 
it rests directly upon the Oza,rk series. In Cooper there are a 
few outliers of the Devonian, and on Muddy creek, Pettis 
county, the Cooper marble bed crops out 13 feet in thickness. 
Whether this is Devonian or not, is not determinable, since 
fossils have not been found. Further south and west no true 
Devonian has been found in Missouri. In all of the region in 
these directions, the Lower Carboniferous rests upon the Ozark 
series. If the formations lying beneath the Coal Measures of 
northwest Missouri, include only such as are seen in south
west Missouri, borings proaecu ted in the north west would 
probably not penetrate over 4000 or 4500 foet of strata, which 
might include 1500 feet of the Ozark series, 1000 foet of Lower 
Carboniferous and 1900 feet of Coal Measures. 

If the meitsurements are correct, the C<)al Mea.sul'eS in 
Nodaway county would be 500 feet below sea level, or 2250 
feet below the summit of the Ozarks. East, west and north, 
from the time the Ozarks reared their peaks above the waters, 
there was a gradual depression of the surface beyond, becom
ing more so to the north and west, until, as the Ozarko continu · 
ally rose, the distant oceanic floor gradually subsided until it 
received the Lower Carboniferou~ limestones in the deep seas. 
Then the sandstones in more shallow waters again slightly 
subsided leaving numerous marshy tracts with accumula.ting 
soil-the result of the drifting winds and waves of the early 



360 COAL :MEASURES. 

Carboniferous period. On this soil there was a marvelous 
growth of vegetation, furnishing, in its decayed leaves and 
bark, the foundation for the coal beds of the future. Slight 
elevations and subsequent depressions beneath the waters and 
elevations again occurred, until the succession of various 
beds of fire-clay, shale, sandstone and limestone, amounting 
to 2000 feet of Coal Measu1·es, was deposited. The boundary 
between the Upper and Middle Coal Measures may be con
siderPd an irregular line passing north wardly near Parkerville, 
Hates county, to Harrisonville, Cass county; northwestwardly 
to Kingsville, J obnson county, to Cbaper Hill, Lafayette county, 
by the way of Odessa, Greenton, Richmond, Swanwick, Ray 
county, Mooresville, in Livingston county, five miles north of 
Chillicothe, to Gallatin, to Princeton and nortbeastwardly. 

The following is a vertical section of the Coal Measures 
below the Atchison county beds. It is revised from a former 
section: 
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3G2 

'-O I '1'blCk·1' · · ness. 

lll\i 2 

1cs I a 
16, 3 

l(;/j 

l(j.;; 

3 

3 

COAL MEASURES. 

Desert ptton. Loc-allty 

Llmestone, asby, sbelly..... .. . .... . . . .... ·/ )Iouth :Xodaway river 

Shale, dark olive . ......... .. ...... ..... ........... 8avannah .............. . 

Umestone, drab-colored, with ralcltP.... .... . . ........... .. 

Limestone, nodular, shelly 

Shale, {lark ....... . 

Shale, bituminous .. 

Slrnle, 1-'uslllna . . ....... . 

Limestone, Fuslllnu .............. . 

Shale, yellow, with limestone nodules . ....... . ]Iii 

JC!) 

1~9 

·l ' , Llmc•stonc, brown, fossiliferous ....... . 

:-hale, nr:?illaceous ............................ .. I Highest rock In Platte 
I and Buchanan . ... . 

1-G Coal. .................. .. :'\ear ,savannah ....... . . 

1.-,7 Samlstone, shaly ..... . 

coal. ........ 

>P. Shale.sandy .. 

1:,1 

J~3 I 

151 

150 

H,j 

Ill 

\j 

1n , 

u21 .... 
111 

l{ll I 
130 

1; 

1.,-... 
rn; I 
n:; 

t3a II 

Limestone, Fuslllna ·bearing ................... . 

"ihalP. 

Limestone.tough, with cross·larnlnated shales :-a \"annah .... ......... . 

,-.!tale . ...... .. 

Shale, blue and bituminous ..... Mouth :Sotlawny rln,r. 

:-halP .... 

Hocks conc('alecl ......... . 

Shall', light-colorctl .... .. 

Limestone, fossl\lferous, bull' . ,,t .. Joseph .• \mnzonla 

LI mes tone, local .. . 

coal, trac·e ............... .. .\mazonla .............. . 

l'lay, darli: 

:<11a1e, red .. 

Shale>, green. 

Conglomerate, fern1glnous 

oihail' ....... 

. ................ I N\\'(\llll!lh . . 

.. . .. .. .. .. St. Joseph .. 

.1..mnzonin ... . 

>'lilldStOtll' ,st. Joseph ............. . 

',hale and coal seams, lnl'luillng one foot of 

coal. separatP!l by thin shale bund: plants. Hall ,station .......... . 

:-ihale ... . ............... . .................... ·· 
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Xo.,1~ Description. Locality. 

1:12 I Limestone, sandy, ferruglnous . ...... .. ... ... . Near St . Joseph .. .. 

::: ~;, I:::::::~~·~ ~~·cl .~1:c~~ ......... ... .. .......... . 

129 4 Shale, green and oclierous yellow . . . . 

128 

l'.!,j 

12~ 

L2X 

l'.!l 

56 

2•. 
21 

,, 

G 

18 

w; 

1;; 

4 

15 

3 

Limestone, fosslllferous .. .. 

Shale .. 

Shale, fossiliferous 

Shale ... 

Sandstone, rough, clrab ..... . 

Shale, bltumtuous, t111n coal . . 

!':hale .. 

Limestone . 

Shale. 

Sanclstonc, with calamltes .... 

Coal, shaly .. 

Rhale ........ . 

Sandstone . . . 

J.lmestone, sanely, fossils ... 

Shale .. 

117 

llG 

11:, 

JU 

1m 

112 

111 

110 

lO'J 

108 

3•, Limestone, bull' . 

13•~ Limestone, gray, fosslllferous 

(()f, 

10;; 

104 

l():! 

l02 

101 

W) I 
m, 

19 

18 

5 

2 

14 

21 

3 

!l'l 30 

~· j I 2;;. 

Shale, bituminous tu center ... . . . ..... . . .•. . .... 

Limestone, with univalves 

Shale, wit h bituminous bands 

Limestone, shaly partings: fossils . ........... . 

Sandstone, C'alcareous .... 

Shale, sandy. 

Shale 

:;anclstone, shaly 

sandstone, sort, burr ancl shaly .... .. ....•...... 

Conglomerate, ferruglnous . ..... .. .. ... . .. . .... . 

Shale . .. .. .. . .. ... . . .... . .. .. . ..... . . .. .. . 

Limestone, ferruglnous ... . .. .. ...... . . . 

Shale, sandy .............. . 

T.lmestone, gray, Irregularly beddecl 

Shale, blue; ocher concret ions. 

Limes tone, 111u1sh gray . . 

Shales, \JluP an<l bituminous . . 

Iatan to Weston .. 

Weston ... .. .. . ....... . 

Waldron .............. . . 

Above Watclron 

Weston ...... . 

Plattsburg ... . ......... . 

Liberty, Kansas City .. 

N car Gen tryvllle . . 

1oc1epcndence 

1,ansas City. 

Came1·on 
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~'o I Tn!Ck·I ·' · ness. Description. Locality. 

9-1 

!)3 

92 I 

91 

00 

R9 

!l8 

'lib 

86 

flllale ... ..... ................... ....... . .... . ..... . Kansas C'lty ............ . 

Shale , fossiliferous ....... . ..... ... ... . ... . .... .. Kansas <Jlty, c,uneron. 

Limestone ..... .. .. . .............................. Parkville, Kansas ..... . 

5 

5 

2 

:l 

18 

15 

,ibale, blue, fosslllfe, ous .......... . ....... . 

Limestone, drab .......................... . 

Shale, blue an<l olive. 

,-11a1e, nodular, buff. 

Limestone .. ......... .. 

I 
umestone, oolltlc ..... ... ...................... . 

:.:l,:l:s~~·.~~-.-~;;~::: ..... ::: :: : : : : . : : : : : : : : : : ...... ·I 
21~ Shale, blue ....... . . ........ .................... , 

1;1 Coal, with plants. 

Limestone and chert, blue . .... ......... . 

Kansas <"lty . ........... . 

lnctependence . .. .. . .. . 

~4 91:i Limestone, tine-grained, with calcite specks .. l'leasant 11111 . •.. . ...• 

83/J ~') Lhnestone, drab and blue . . . . . . . . .. .. . . . .. .. . . . Liberty ................. . 

83a 

81c 

~lb 

Ria 

~o 
79 

i S 

7ib 

i7a 

iGb 

76« 

'i'J 

74 

Sllalc, blue ................................ . ..... Gallatin . .............. . 

I Limestone, <'Oncretlonary, hlue . . ..... . 

Hila le , blue .. .. ..... . ............ . ......... . 

11• ;,hale, bituminous .............................. . 

2 

4 

4 

21 

I 
!'hale, C'layey .............. . .......... . . . ..... . . 

Limestone, nodular, s helly .. .. . ...... . 

Limestone, oolitic . ..... .. ............... . 

l.lmcstone . ...................................... . 

2 Slmle, blue ................. ... .............. . 

l'a I 1,11a1e, bituminous ............................ .. 

l' a I Limestone, dull blue .. ........... . ......... ...... . 

'• $bales, argtllaceous, blue .......... . . . ..... ... . 

2 

6 

• t Limestone, concrettonary .. . 

Shale, blue .. ......... ...... .. 

Limestone, ferruglnous; oolitic In part. . . 

Uroenwootl. ....... . .. . 

Liberty . .. . ............ . 

Gallatin ............... . . 

Plrasan t 11111. 

Bethany .... ... ......... . 

l'attonsburg ........ .. 

1,ansas <' I ty ............ . 

Llherty Landing . ..... . 

1'11nsas City ..... .. 

~3c .... SlUtle ................ ... .................. . 

T.lherty Lancllng .. 

Kansas City 

Kansas City. 

,3/J 

7:lal 
72 

12 

2 

Coal ........... .. ...... . ................. . Plrasant Hill ..... .. .. . 

Shale ..... ...... . ... .. ............ . . Ilarrlsonvllle ....... . .. 

~andstone, calcareous, a nd limestone ......... l'Jeasant JTlll .... . 
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Sections on the Missouri river, sections in Johnson county 
and the southwest Missouri sections differ in their relati ve 
thicknesses. The following is the section in OaRB and Johnson 
counties, continued from the above: 

.,0 l'.l'hlCk·I ·' · ness . nesC'rlptton. I Locality. 

a 1 ..... Inclucled In :-.:o. ,2 . ......... . ·I ... .......... . 
iO TncloclNl In ~o. ,2 ........... . 
fi9 129 Sandstones ancl shales · · · · ··· ·:: T ~-t~:a~~~~~.:: ·: ::·:: ... . . 

Limestone . ...... . Holden ................. . 

6i 9 Sanclstones ancl shales ... . ,Johnson and Cass Cos. 

tl6 1, sandstones ancl s hales . .. 

65 

Gib 

62 

61 

59 

58 

57 

51; 

~,o 

49 

48 

4, I 

sandstones and slrnles ..... . 

:<hale, bituminous 

Coal. ..... ... ....... . 

'; Sandstone antl sbttlc .... 

•, Sandstones and shale . . 

Shal<', dark and reel. ... . . . . 

·~ :,.bale, with noclularllrnestones .......... .... .. 

12 Coal ... 

Shale . 

4 Limestone ............... . ...... ..... .. ....... . 

13 Sandstone ancl shale .... 

IO 

1~ ('lay with streaks of coal .... . .... . . 

Limestone . 

Shale . . ..... 

Limestone , with Allorlsma .. 

Lexington . 

Holden 

Strasburg .. 

TT olden ... 

Strasburg ... ...... . 

TTo](len .......... . . .... . 

Strasburg .. . 

Holclen . ....... .. .... ... . 

Brush creek 

Sllalc, l>ltum1oot1s .. . . .. .. .. . . . .. .. . . .. J\fcClellao .... .. 

•~ Coal, slaty ................ .. ............ ...... .... ! Blackwater ........... . 

112 Coal . 

~ ::-hale, 

McClellan .. .... . ....... . 

!lO Santlstone, (;() to 00 feet .......................... Warrensburg ...... . ... . 

Limestone .............................. .. .. . ... . 

Shale, dark . . ................................... . 
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"o IThlck-1 ,, · ness. l>escrlptton. Locality. 

:!8 

36 

35 

31 

33 

:J2 

3 1 

;l() 

29 

23 

22 

21 

20 

19 

18 

17 

JG 

16 

13 

n 

11 

10 

9 

8 

6 

2 Shale, bituminous ...... ............. ..... ..... ... I " ranensbnrg .. ....... . . 

3 Shale, dark ... 

1% Coal.. 

50 

Clay ... 

St1a10, sandy. 

---. --.. -.. · I .. . 
. . . . . . . . . . . . . Kuob :Sester. 

1,2 Coal, shaly ... 

Shale, sandy.. . .. ......... .... ..... . . 

Shale and clay ................ ............ ...... · I 
!f Limestone, bituminous .................... .... . 

Shale, bituminous 

1•, ~~::· .. ·.-.. ·.·.· .. ·.· .. ·.·-· ...... ... ::::::::::::::::::::::::1 
9 Shale. 

Limestone ....... .. . .. .. ......... . 

Shale· . .. ................... .. ..... . .. .......... . 

Shale, hltumlnous ................. . 

·>, Coat. ........ . ................................. . 

3 $hale .......... .. ........ .... ..... .. .... . ... . 

l}~ (~Jay ........................ .. ... ... . .... .. • . 

P~ Goal ... .......... .. .. .... . ... .. ............. . 

18 

10 

Shale ........ . .. .. .... . ............ . .... ... .. .... . 

Shale, dark . . . . . . . . . . .. . 

St1ale ...... . 

. .. ::::::::: ....... ::::::::_:.:_· .. :.:::: ·.·.·.· __ :·::11·, 

Sllale . . 1 ............. .. . • . 

Shale ...... .... .......... . 

Shale . ....... . 

Shale .......... .. ... .. ..... .. .. . . 

:J Shale .... ..... ... . .. ........ . . . 

4J2 Coal .............. .. .......... ... . .... ... .......• ... 

6 

1 

Shale and llre- clay ........................ .. .. ... . 

Sandstone, white. 

Coal. ..... . 

3 . Flre-claJ·. 

2 

10 

Shale, and thin coal seam 

Coal....... . ....... ......... .. . . . ..... . 

I $hale ...... ~~·~~ ~~·;~~~·~~~~~~.~~:. 

Clear fork. 

Clinton .. . 

Deepwater .. . 

Grand river 

Clear fork ... 

W. part Pettis co ..... . 
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The following is a general section of the rocks of south
west Missouri from the base of the Upper coal measures to the 
base of the Upper Carboniferous. The numbers correspond 
to those in the section of the Geological report for 1873- L874. 

:-.o Tblck-

1
1 

· ·1 ne.s. 
DesC'rl p t Ion. J ,OCll ilt y. 

i2 

71 

70 

64 

r,2 

Gl 

r;o 

5S 

55 

:-,1 

50 

18 

Limestone on the 11111· top ts about the hase or 

the Ur>Pl!r coal-measures. 

Limestone, l)lue nncl gl'ay ... . 

Sandstone. 

5,, ,<hale, brown, conc1·etlonary .. . .. ........... . 

2 Shales, siliceous .. . . . ... . .......... . ....... I 
I 

Co:il, 20 to 34 Inches ...... .. ... .......... . ... . .. . . 

) M~~t~\'! .~'.'N'.k '. n.a.t.~~ 

i\.f\tlberry ('n•ek ...... . 

1 ~'I re-clay ............ . ... . . ................. lllJaml C'rePk .. . 

JI t:oncealed ...... .... . . ......... .. .. ... , . 
8 Limestone, fossiliferous .. ... .... .... ... . . i Mlam1 ('reek 

!J 1,llale aud thin limestone bancls .. . ...... . 

Shale .. . .. .... . 

' Limestone, bituminous .. 

1·0 Shale , hrowu . : ...... .. 

11:i ShalP, bituminous .. . . 

23 Rliale, black, lustrous .. 

lJ, ;male, h1tum1nous, soft. 

1:i llnrdban,J ................ . 

i SllUlc, soft, hltumlnons ... . 

34 Coal ... . . 

o· ... 

Near JS\ttler .... 

llntler . ........ 

2 

,;andstone, fucolclal .. 

T.lmes ton e, 2 to 4 feet. 

Shale, calcareous, l)utl:. 

Shale, bituminous. 

.......... . ..... 1 H. :-:cott .. ........... .. 

.. • i t't. i,;col t. Kas ...... . .. 

t;o I Coal ...... ..... .. .. . ............... ' I 
:i F1re-C'lay natl shale . .. . ........... . ........ ! 
.{ 

1 
Limestone," itll ~·uslllna, hyclrauu,· 

Limestone, nodular, c rlnolclal . 

Shales, bituminous ancl blue 

1•,2 Coal .......................... .. 

1 1 Fire-clay ......... .. .. .. 

l ·G Sllale and sandstone . .. . 

aG Shales and sandstones. 

)loun<lvllle .. . 
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. IThiCk·I ·' 0· ness. l>escrlpl Ion. Locality. 

43 

12 

J1 

lO 

37 

36 

:n 

:so 

~6 

15 

1!·1 

18 

l, 
16 

15 

jJ 

1:l 

]] 

10 

:I 
' 

H2 I Limestone, bitumrnous, jointed .......... . 

1 1, Slrnle, caicareo-l)itumlnous . ......... . 

}f Shale, bituminous, har<l . .. . 

Shale .................. . 

•2 Limestone ("1narble" ) , concretlonary .. 

Shale, bltuminous . .................. . 

', Limestone, concrellon,lry, dark . .. . 

:s :'!hale, bltnmloous, roncretionary, "marble" 

2% Shale, bltu1nlnous . .... ....... ....... .. ... . 

Shale, bituminous .. . .......... .......... . .. 

Coal ......................... . 

Mostly conct•alctl, a few coal-seams ..... 

l 'f <:oal 

15 Concealed. 

Kear Moundv1lle .. . 

:\loundvllle .......... . 

Ft. Scott, 1,as. 

:'! . of Moundville. 

Limestone, reddish.. ................. ... ......... s. of 1\lounclvllle .... 
6 

8 

Shale and Ironstone .............. . . 

Shale, bituminous, and septarla 

)~ Coal , hard, slaty .... .. 

i t: Coal ........... ........ . 

Shale, IJltumlnons In lower part ............... . 

3 Coal, 2 to 3 feet . .................................. sw. Barton county ... . . 

5'f Clay, with nodules ancl selenite . ... . 

Sanclstone antl shale. 

6 Sllale .............. . 

Shales, l)lue ancl bituminous .................. . 

p~ roal , 18 to 24 Inches ........................ .... .. . 

9 

50 

Clay , selenltlc; t11In coal-seams ... 

Sanclstont•, ••Clear creek'' .... 
SW. Hates county .. ... . 

E . Yernon county ..... . 

Conglon1eratc an<l Iron ore .......... .... ... 1 ••• • ~ear Lamar .. ...... . 

15 

6 

Coal , 8 to 13 lnclles .................. . ..... . 

Sandstone. 

Shale .... 

y, Limestone, thin band ......... . 

.coal. .............................. . 

15 Sandstone ... . 

Shale, seml-b1t11mlno11s .... 

<'oa!. ..... . 

Lamar 
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:-.;o 1Tl1tck-1 • · ness . Description . 

Sandstone . ... . .. . . . . . ... . ... . . ... . .. • ........ . .. 

11<, ShalP .. . . ... . ... . ... .. ... . . . ..... .. .. .. .......... . 

Locality. 

I .. amar . .... . ... . ... . . 

J Coal. . .. ... . . .. . . .. . . ... . . .. .. . .. .... .. . ... . . . . .. . . . Rarton county ..... . . . . 

16 I S llale . .. . .. .. .. . . . . .. . . . . . .. ..... . 

Chert beds .. .. . . .. . . 

Augusta ltmPstone. 

Some of the last beds mentioned in the above section are 
well marked and readily recognized. They are the lowest por
tions of the Coal Measures in southwest Missouri, but cannot 
be closely correlated with the lowest beds of the Coal MeaP
ures in north Missouri. It is even probable that the beds of 
Barton and the sandstones of the sou1.hern part of Vernon lie 
below the lowest Coal Measures of th~ northern part of the 
State. In the section on Mulberry creek, coal is found a.bout 
110 feet below the Upper Coal Measures. Its position, there
fore, must be either referred to the horizon of the Strasburg 
and Holden coals, or to the lower part of number 69 of the gen
eral section from Sedalia to Kansas City. Forty feet below 
the Mulberry coal there appears on Miami fork, and near But
ler, a vein nine inches in thickness. The associated rocks 
would seem to indicate that it is nearly r elated to a coal thirty. 
seven feet below the Lexington co,1,l, which, however, does not 
occur in Bates county. In Cass, Johnson and Henry counties 
it does not seem to be present, although the nPxt limestone 
above it crops out north of Austin, in Cass county, and also on 
the Blackwater, in Johnson county. 

The rocks between numbers 30 and 55 of the southwest 
section were termP.d the Fort. Scott seriPs by Swallow in his 
geology of Klln.;as, and this divison included about 150 feet of 
vertical thickness. They may be equivalent to known strata 
in northeast Missouri, but it has been impossible to correlate 
them with those rocks. They were first observed two miles 
north of Pleasant Gap, near the head waters of Panther creek, 
in Bates county; next, as th,! lowest rock, at Butler; then on 
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Shiloh creek, near the line of Bates and Vernon counties. They 
then extend in a southerly direction through Vernon. They 
occur also on Cottonwood creek, farther south on the Mound, 
west of Moundville, and trend toward the west into Kansas. 
The different rocks in this series are well exposed at Fort 
Scott, Kansas. Number 43 of this section is a heavy, tough, 
highly bituminous limestone, and is easily recognized. Other 
rocks in Vernon county and in the districts to the south con
sist chiefly of sandstones and shales, with thin coal seams fre
quently occurring in some localities. These beds nearly every
where have a strong bituminous odor. The sandstones are 
adaptarle for building purposei;1, and in the eastern part of 
Vernon and in Barton and Cedar counties they afford excellent 
material for grindstones and coarse whetstoneEr. Remains of 
Lepidodendron and Sigillaria are occasionally found; also Stern
bergia, and sometimes Calamites. 

In the northeastern part of the State, as well as in the 
counties north of the Missouri, Kansas & Texas railroad, lime
stone often occurs in the lower and middle series. Some of 
these, Swa1low regarded as hydraulic. They m~y be so, but 
tests have not as yet been made. 

In the counties of Howard, Randolph, Lino, Sullivan and 
Adair, there is occasionally found a well-marked blue limestone, 
always rhomboidaU.r jointed, which is a good guidfl to the rocks 
which are concealed and nearly related. Number 18, which is 
sixty-six feet higher in the series, is also well marked in these 
districts. It consists of red clay with nodules of red hematite. 

From Johnson county northeastward the beds which are 
referred to the Lower Coal Measures do not differ much in 
their character or thickness, and the coals, as well as other 
rocks in the series, can be only approximately correlated; but 
southward the lower beds differ very much from those lying 
to the north. The · northern beds consist of shales, sand
stones, firn-clays and limestones, and the coals are separated 
chiefly by sandstones. The rocks of the southwest are often 
bituminous, the bitumen often oozing out in drops, like tar, 
upon the surface, and when freshly fractured the oily odor is 
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quickly perceived. It would a,ppear that the southwest series 
of sandstones in Vernon and Barton ma,y occupy a position 
below the northeast series. 

The beds at and contiguous to the base of tbe Upper Coal 
111:easures are easily identified, and may be found along a vary
ing zone often 20 miles in width, and which extends from the 
southwest to northeast. 

The farthest point south where limestones of this horizon 
have been recognized was in tbe top of a mound\ Tp. 38 N., R. 
XXXIII W,, Sec. 5). This rock may be referred to number 74 
of the general section. 1'he next place north ( Tp. 40 N., R. 
XXXIII, Sec. l l)is at a mound 95 feet above the plain below, and 
capped with limestone No. 74, which here abounds in Pt·odm;tus 
nebrascensis and Lophophylluni prolife,·mn, both characteristic 
fossils of this rock. 1'be hills in the next township north are 
also capped with limestones occupying the same geological 
position. There are also several isolated mounds six miles 
northeast of Butler, rising 120 to HO feet above the plain, and 
also capped with limestones whose position is near the base of 
the Upper Coal Measures. Near West Point, Bates county, 
and occupying the highest land between the Miami fork of the 
Osage and Mormon fork of Grand river, there is a range of 
hills extending from the southern part of township 4 l to 
Burdett, and including Upper Coal Measure rocks from num
bers 74 to 80, inclusive. 

It is at once apparent that the erosion in Bates county 
must barn been vigorous since the Coal Measures were first 
laid down. ft is thought that it is safe to say tbat in this dis
trict there has been eroded and borne away by the waters a 
very considera?le portion of the Upper Coal Measures. In 
many of the counties where the Coal Measures occur, the mound 
feature of topography is presented. These characteristic hills 
are found wherever the str,:1,ta, consisting of thick beds of 
shales and sandstone, are capped by hard limestones, and the 
natural result of erosion for ages is the formation of thP. mounds. 
Center knob at Kingsville, Johntion county, iR capped by lime
stone, which forms the base of the Upper Coal Measures, and 
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bas a slope to the plains below of over 80 feet. A continua
tion of these beds extends north w -trd along the western part 
of Johnson county, by the way of Blackwater, to Ohapel Hill, 
Lafayette county. 

From Cha,pel Hill to Lone Jack, in Jackson county, bed 
No. 78, or the Bethany limestone, is genn,1,lly the highest rock 
seen in the bills at the bead of the various branches of the 
Sniabar. This limeeitone is easily recog,,ized wherever seen, 
from Bates to Mercer county. It is flue-grained, brittle, and 
when broken, light dove-colored. It is over :W feet in thickness 

.and is overlaid by from one to four feet of gray, oolitic limerock. 
It crowns the elevations at Pleasant Hill, in Cass county, but 
farther back more recent strata are found just beneath the sur
face. A few feet below it occurs the well-m-trkeii li:nestone 
No. 7 4, which has been considered tu occupy the base of the 
Upper Coal Measures. It is only about nine feet below 78, !\nd 
is the quarry rock taken ou t at Pleasant Hill. It iR about six 
feet thick - the beds being from 12 to 16 iuches in thickness, 
and very regular. The upper beds are a light gray, the lower 
blue and beautifully val'iegated, with fossils related to the 
-Stromatoporids. 

About H feet below No. 74, and separated from it by shales, 
is No. 72. Some years ago it seemed as if tlle layer was the 
base of Upper Coal Measures. But after further and more 
recent inYestigs:ition the line bas been placed somewhat higher 
-at No. 74. The bed is recognized by its fossils, lithological 
features and thickness; and is found in Uass, Jackson, Clay, 
()ald well, Daviess, Li vingaton , Mercer and Harrison counties. 
Now here is it a pure limestone. It is more calcareous in Cass, 
is not recognized in J acksoo, is a calc;1reous sanddtooe in Clay, 
and in Mercer it merges into the underlying sandstones, and 
there it should properly be assigned. The sandstone beds are 
often shaly, and their general texture and character is aniform 
from southwestern to extreme northern Missouri. 

Ou and near the Missouri Pd>cific r-tilroad, near Strasburg, 
Cass county, sandstones namberd 65 to 69 include about 100 
feet of vertical measurement. Only the upper beds are snit-
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able for building purposes. Howe quarry, on tbe Blackwater,. 
six miles north of Kingsville, is opened in tbis rock. It is too 
soft to be very valuable. At Pleasant Hill there are 100 feet 
of shale and sandstone below No. 72. At Harrisonville, and 
two miles southeast, it is thicker, and also contains many fos
sils. As has been stated, north of the Missouri river it loses 
its calcareous character, and the fossils are wanting. At Gilles
pie m1ll, on the east fork of Gt'and river, in Livingston county, 
sandstones numbers 66 to 69 crop out in a thickness of 86 
feet. On the west fork of the same stream (T. 5L N., R. XXV 
W., Sec. 10) No 74 is exposed near the hiiltop, and 160 feet 
below it is an outcrop of 5l feet of sandstone, with ten inches 
of coal j 11st beneath. It is very probable l,hat neal'ly all of the 
space between the liurnstone and bituminous vein is occupied 
by sandstone and shale. If so, there are 2 ll feet of such 
material. At Graham mill, on the east fork of Grand river, 
Livingston county, the sandstone alone is 113 feet thick. 

One and a half miles sou th of Princeton, Grundy county,. 
there are shown : 

t 'eet. Inch<>s. 
J. LimPsto1w, ferruglnous, Xo. 74. . . . . .. . . .. . . . . . . . . . . . . . . . . . 4 
2 . S!Htle. wltll tllln limestone layers, containing fossils... 1 
:i. Shale. .. . . . . . .. . .. .... . . . . . . . . .. . . . . .. . . . . . 4 
4. ()lay- Ironstone, conc retlona ry .. . . ..... ..... . . . . . .. . ... .. . ... 4 
r,. Shale, ollve•<:olorccl.. . . . . . .. . . . . . . . . ... . . . . . . . . . . .. .. . . . . 2 
H. Coal ... . . ... .. ..... . .. . .. . . ......... ... . . • ..... . .. . . .... 
7. isll(l l(l. ... . .. . ... ...................... . . ..... ... ....... . .. . 
8. ,;anclstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
9. Sha le , green.... . . ... . .. . . . .. . . . . . . .. . ..... .. . . . 2 

10. ('Oal ....... . ........ .. . ..... . .. ..... . . 
u. Shale, clark blue . . ..... . .. . . . 
12. 8JD<lstone (exposed) ... . 

G 
6 
6 
2 

;\ 

~ 

5 

The coal seams of the above section are the same as those 
seen five milf>s south of Princeton, where the upper ,ein is 
eight inches thick, and is only sE>parated from the lower by 
eight inches of shale. The equivalent of this coal is 13 inches 
thick, as ·shown at M:is11onri City, in Olay county; two to four 
inches thick near· Lone Jack, in Jackson county; and three to 
four inches. thick at Pleasant nm, in Cass county, where it is 
separated from No. 74, which overlies it, by a few inches of· 
shale. It thus seems that one of these coal· beds thins out to 
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the southward. This coal and the associated limestone above 
(No. 74) are remarkable for their persistent uniform thickness 
and association for a distance probably of 150 miles. They 
also appear in the eastern part of Harrison county, and near 
Gallatin. Daviess county, where the limestone is eight feet in 
thickness. 

The eastern-most extension of the Upper Coal Measure 
limestones south of the Missouri river is on the ridge extend
ing from three miles north of Hopewell to Grady knob, south
east of W ellingt.on. It is fl an ked on the east at its base by 
Little Sniabar, and on the west by Texas prairie. The surface 
rock on this ridge is No. 78, and 270 feet below it is the Lex
ington coal. On the west, beyond thtl Greenton valley, Texas 
prairie and Sniabar valley, it is twelve miles to the next bills 
on which Upper Coal Measure r ocks appear. No. 78 con
tinues high in these ridges. Still farther west, beyond the 
Little Blue, it is well developed on the creek just east and 
also north west of Independence, and it lies at the foot of the 
bluffa at the edge of the Missouri bottoms. Under the bridge 
at Kansas City it is the lowest rock seen. At Blue Mills 
landing, on the Missouri river, Jackson county, the Bethany 
Falls limestcme (78) is 112 feet above the river. On the Lex
ington and Greenton road, six miles south of Lexington, on 
the ridge above mentioned, there are about nine feet of No. 74, 
which here lies 148 feet above the Lexington coal. At Swan
wick, Ray county, the same limestone (No. 74) occurs on the 
hilltop, 210 feet above the Lexington coal now mined in the 
shaft, while one mile north of Richmond the limestone is 160 
feet above the seam. The discrepancy in thickness may be 
due to the varying thickness of the sandstone. 

On Big creek, near Bethany, in Harrison county, a thick 
limestone occupies the bed of the stream, forming in at one 
point a waterfall; previous to correlating the sect.ion, the term 
"Bethany Falls" was adopted to designate this bed. The rock 
is well developed and easily recognized by its peculiar weather
ing and generally uniform thickness. On the Wabash railroad 
at Liberty landing its connected beds a,ppear thus: 
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"No. Feet. 
;,1 Limestone, 10 reet, shale, blue, clayey, 1 foot .. . . 11 
,:i Limestone, blulsll grny, inegularly beaaea . . . . . . . ... . .. . . . . . . . 6 
k2 Lower part o f abovo In an e ven layer .... . . ... . .... . ... . . ... . . ... ... . 
~l Sllillc• , b ltllmlnons................... . . . . .. . . .. . . . . . . . . . . . . .. . . 2l~ 

Shales , blue. .. .. . . .. .. .. . . .. . . . . . . . . .. .. ... .... .. .. . . .. .. .. .. . .. 2 
Limestone, noau1ar, aove-colorea.. . ..... . . . . .. . . ... .. .. . ... . .. 4 

i!:J Lin1estoue, "·htt1sh, oolttlc... .. . . .. . . . . . . . . . . .. . ... . . . .. . . . . . . . 1-1: 
78 Limestone, fllCOldal, Irregularly l)eclded . . . . . . . . . . . . . . . . . . . . . . . 6 
i7 8lmle, hlue, clayey. .. .. .. .. .. .. . . . . .. .. .. . ..... .. . . . . .. . ... ..... I 
76 Lhnostone . arglllac•eous, 11; feet, shale, blue , clayey.. . .... . . . 2 

J .. irnestone, con(·retlonary......... . ....... ... . . . . . . . . . . . . . . . . . . 1,2 

'i.j Clay-shale, blllo...... . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 212 

7~ Limestone, g ray (exposed).. . . . . .. .. . .. .. . . .. . . .. . . . . 6}. 
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The section above is similarly repeated at Pleasant Hill, 
Cass county, where the oolitic bed (No. 79) thickens to four 
feet. This latter stone is also seen near Princeton, in Mercer 
county, and near Mooresville, in Livingston county, where the 
Kirtley quarry has supplied a large amount of rock which haR 
been used by the Hannibal & St. Louis railroad. At this quarry 
it is eight and one-half feet thick-occurring in very even layers 
from six to 32 inches thick. O ther places worthy of note 
where these related beds occur are on Spring creek, in the 
northeast part of Sullivan county, and near Milan. The above 
will serve to show where the beds, near the base of the Upper 
Coal Measures, are to be found. Farther east are only found 
the Lower Measures, and westwardly, only the Upper division. 



Table uj Grouped Strata. 

Group. 

Lt mes tone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. · I 
Sha le, calcareous . .............. . ... . .. . . 

Shale, c!ay(ly ..... .. .. .. .. . ......... . .. .. . . . 

Shalo, sanely ... . . . .. . ........ ..... .. .... .. .. 

_\ , R. 
'l'op to 212 212· 188 

ft. , p.c. ft. I p.c. 

ssto .os j 2Sv.1 .37 

30 .08 2 .02 

.50118). I .24 
.02 H . .. . . . 

1SX 

8 

Sanclstone .................. . . ......... 112 .30 13 

Sh a le, bituminous .... . 

Coal .. . ... . ............. . 1% .oot 

0. D. I 188-150 15(l-108 

ft. I p.c. ft. , p.c. I 
85 .47 72 .21 

5 .03 12•,2 .03 

48 .27 122 36 

32 110 32 

3 15 .04 

a 6 .02 

2 .001 

E. 
108-96 

I G. I II. 
72 to Lex. c. Lex. C. to base 

----
ft. I p.c. ft. I p .c. ft. I p.c, I f t . I p.c. 

38 2s I 
. ·;;;·I 

30 

.(6 34 

16 12 

91 .521 27 . 15 59 .os 
s•. .02 2 .01 

55 3H 20 233 .39 

20 

I:::::· 
20 . ll 30 .06 

86 .zo 218 .:10 

3 3 .01 21 .O:{ 
I 

.008 18 .03 -- - -'l"otals ............ . ..•. ... . . .•. . . . . . 310 43 . . 200 .. . .. 400 . . . . . . 151 ..... . 

...... 1 ...... 

164 . . . .. . 1,5 ..... ... ,588 

a 
0 
I> 
I:"' 

"' ,... 
t;:j 
I> 
00 
d 
~ 
l.>:l 
~ 



GROUPED STRATA. 377 

The figures are referred to tbe descriptive section along 
the Missouri river to the base of the Measures; the Lower 
division being variable at other places would make a slight 
difference. The footings also are different from the same cause, 
but the aggregate is approximately correct. The percentage 
of each is limestone O.i I 0, calcareous shale 0.0:!0, argillaceous 
shale 0.350, sandy shales 0.143, sandstone 0.220, bituminous 
shale 0.011, and coal 0.018 ; the total thickness of coal a little 
over :!4 feet, including about 4 feet in the Upper, or barren, 
Measures. 

Group A of the above includes the highest rocks found in 
the State, which are all above No. 2~! of the section ofUpper 
Coal Measures. The.r have a strong resemblance to the Per
mian, and even might be so referred. These beds are only 
found in Atchison and the northern part of Holt county. 
Fifty feet below there occurs a three-inch seam of coal. The 
blue limestone at the base of group A is found at Forest City 
and in northeast part of Holt county. Fu11uUna cylindrica 

abounds throughout. The coal at Forest City and on the Noda
way, in N od,1,way county, is near the lower part. 

Group B includes the next rocks below Forest City, and in 
Holt county and in the southern part of Nodaway county. A 
small Chretetes and an Arcbreocidaris abound. 

Group C containd two traces of coal and a 2-inch bed of 
tutenmergel (cone-in-cone), well marked near the upper part. 
The upper limestones cap the bills from near the mouth of Noda
way river as far as Ohio mills. They occur also at Howard mill, 
on Platte river in Nodaway county. The base is occupied by 
thirty feet of limestone, with a similar bed of cone-in-cone rest
ing upon it.. The limestone next below is the lowest seen at 
Dallas, and oceupies the hilltops at Amflzonit and gt. J ose1)h, 
and retains this position to the south line of Buchanan county, 
being la11t seen high in the hills four miles above Weston. H 
crops out o.n Third fork of Platte river, in northeast part of 
DeKalb couuty, and on Niagara creek near Rochester, serving 
there as a gnide to the coal 60 feet below. It is the highest 

G-25 
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rock on Island branch, Gentry county, and is well den•loped 
at the Lander quarry north of Sava.nna,b. 

Group D. This includes two beds of bituminous shale 
and three thin seams of coal. The upper coal is seen in the 
bluffs near Hall Station, 12 miles below St. Joseph, on Niagara 
creek, Andrew county, on Third fork, in DeKalb county, and 
Island branch, in Gentry county. Another thin coal seam 
occurs three a,nd one-half miles above Weston; 97 feet below 
it is another vein 9 inches thick. 

Group K The Plattsburg limestone is a name which was 
applied to the beds by Ulffers on account of the full exposure 
at Plattsburg, in Clinton county. It, probably, is more easily 
recognized than any other limestone of the Upper Coal Meas
ures. Fossi1s are abundant, among which Productus amei·i
canus ( Swallow) is very plentiful ; also, m::tny bryozoans, Syn
trilasma herniplicnta, and Petalod1:s destructor are found wher
ever this rock occurs. The lower beds are found in the western 
part of Clay county, thence to Plattsburg, to the northeastern 
part of Clinton and northwardly through DeKalb, Gentry and 
northeast portion of Harrison county. They are also well 
marked one mile above Waldron and at Union mills, Platte 
county. At Eudora, Kansas, fossils are abundant and well 
preserved. 

Group 1•'. Limestones abound in this section, the upper 
beds being found at J:>arkville; most of the subdivisions of thiR 
group occur at Kansas City and Independence. At a mill 
four miles north of Bethany, Harrison county, there are many 
fine fossils, referable to the upper beds, including Productus, 
A viculopect.en, Myalina, besides bryozoa and crinoids. Some 
of the fossils of the group present a strong Permian 
type. Proditctus rogersi is rarely found below this hori
zon. .llfeekella striatooostata is found here and in higher strata. 
Jlfyaline subquadrata anu Aviculopct!ten catboniferits abound. 
The latter, so far as known, is found only here and in group A. 
Syntrilasina hemiplicata has been reported from these beds. In 
former pages the rocks occurring· near the base of this group 
were considered in detail. At Kansas City a great many fos-
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sils have been obtained. and some of the species at no other 
place in Missouri, among them Oo,rnlaria crust,tla; No. 87 alone 
contains over forty species. S0m3 of them have not been 
found in higher rocks in Missouri, but reappear in the so
called P~rmian of K'-l.nsas. No. 97 contains many rare and 
beautiful crinoids; also has tra.cks of severa.l species of verte
brates. Upward of 250 species of organisms are reported from 
tht>se rocks. 

Gronp G. From the bottom of the previous to the Lexing
ton. coal is included here, its base passing northward through 
Trenton, Breckenridge, and thence northeastward. Sandstones 
represent over one-half of the group. Ohonetes 1nesoloba is 
found here and below, bnt not above. A peculiar vermicnlar 
focoid is fo11nd in limestone in Grnady county, and this is 
probably the lowest limit of Terebratula bovidens. 

In Group R, all lying below the L ~xington coal is)ncluded. 
Ohonetes mesoloba and Pro luctits rniiricatits abound, and may 
extend into Group G, but not above. Sandstones and shales 
comprise one-third of the rocks of the Coal Measures, and 
argillaceous shales also nearly one-third. Concretions of clay 
ironstone are of frequent occurrence, and of various degrees 
of purity. The concretions are generally flattened, and are 
often divided by ca,lcareous veins which cut other calcareous 
concentric circles, forming "septaria." In size they range 
from one inch to four feet in diameter. 

The Coal Measures of the state present certain disturb
ances. The prevailing dip of the series is to the northwest. 
Apparent undulations have been observed. In De Kalb county, 
on Grindstone creek, in the south part of township 5~ N., 
range 30 west, tbe strata seem to be very much tilted an'1 frac
turnd. One-half miie distant, on Grand river, below Comp
ton ferry, in Carroll county, there is a remarkable inclination 
of strata. A few miles north of Huntsvil e the Lower Car
boniferous limestones protrude through the Coal Measures. 
In the eastern part of Howard county the rocks are very irreg
ular, and the beds cannot IJe accurately traced. 
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The relation of Missouri rocks to the Kansas Coal :\1eas
ures is of interest. The strata in north west.em Missouri and 
northeastern Kansas are very similar. In passing up tbe Kan· 
sas river to Topeka there is a marked similarity to the wet:1tern 
Missonri bede. In Johnson county, Kansas, occur beds simi
lar to those observed in this State. Son th wardly in l\fiami and 
Anderson counties are hoth limestones and sandstones, the 
latter often containing an abundance of fossils, but the correla
tion is difficult. Between Osawattoruie and Ott~wa, Syntrilasma 
hemiplicata, Prodiwtus punctl'l.ttts and brJozoans are abundant. It 
may be seen by this that these strata are equal to or above No. 
96 of the Upper Ooa.l Measures. In Woodson, Wilson and south
ward the rocks are chiefly sandstones, and may be referred to 
the Lower Coal Measures. .A. well-marked flagstone is easily 
traced from Pi\wnee, south of Ft. Scott, to near Chanute, Par
sons and Oswego. The Ft. Scott Aeries is the prevailing rock 
at Oswego. Near Thayer a coal-bed is worked having numer
ous ferns and other plant remains in the overlying Atrata. 
Passing from Woodson to Greenwood county and from Wilson 
to Elk, the sandy region of tbe Lower Uoal Measures is replaced 
by the limestone region of the Upper Coal Measures, and in a 
distance of twenty miles the so-called Permian is reached. 
The approach to the latter formation from the Lower Coal 
Measures rises by a series of well defined terraces across the 
Upper Coal Measures. A Pinna of very large size is found in 
the Upper Coal Measures of Nodaway county, .Missouri, also 
near the summit of the Coal Measures at Reese, Greenwood 
county, Kansas. 

There is much which is of economic value in the Coal 
Measures. Beds of limestone suitable for building occur, but 
few are first-class stones for such purposes. Those that. have 
given satisfaction are from the Kirtley quarry, near Moores
ville, the stone bP.iog an easily-worked oolitic liruPstone. A 
similar bed at Kansas City has been used for ordinary pur
poses, for which it answers very satisfactorily. The upper 
bed at Lamders, two miles north of Savannah, is a bard, tough, 
strong limestone, which may also be obtained on Missouri 
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blnff:i in Buchanan and Andrew counties. A single layer of 
bard, bituminous limestone in Livingston county is also quite 
rnluable. Probably the best layer, the one of most uniform 
thickness, and also of greatest strength, is the limestone (No. 
74) at and near Pleasant Hill and Lone Ja,ck. It is beautifully 
variegated, with a dark, winding fucoid. It is qnite probable 
that a good hydraulic lime could be manufactured from certain 
beds, but no perfoct tests have yet been made. At Amazonia, 
in Andrew county, limestone No. 150 has afforded a fair 
quality. 

Tbe sandstones of the Upper Measures are all too soft to 
be valuable as building materials. Those of the Lower Coal 
Measures have been much used. Near Mead,ille, in Lion 
county, there is a, quany of coarse sandstone, but it is too soft 
to be utilizerl in massive structures. The beds at White Rock, 
Carroll county, have been successfully quarried; also those at 
Warrensburg. From both of these places the rock has been 
shipped to many cities! and placed as a dressed stone in many 
of the larger buildings in Missouri and adjoining states. It 
alters bnt very slightly upon expoimre. Other quarries are 
opened nea,r Rockville and Butler, in Bates county. 

The shales are useful for all of the more common articles; 
some are exceedingly valuable for making paving brick, but as 
yet they are little used for this purpose. Their usefulness has 
been proven in the brick made at Moberly, Higginsville, also 
in Nodaway county. Good beds of fire-clay abound as an 
under,clay to the coal beds of the Lower Measures. As such 
they have been successfully used for making fire- brick and 
retorts at St. Louis, Cheltenham, Fulton and Mexico, and a 
number of other places. In a test of eleven samples of refrac
tory clays conducted by the New Jersey Geological Survey, 
tbe clay of Evens Mine at Cheltenham was second in th~ list. 
The others were from New Jersey, but undoubtedly Missouri 
has grades of clay just as good and in quantities inexhaustible· 
But little attention has been paid to the Carboniferous iron 
Ol'es, owiug chi€fly to their limited outcrop. They are generally 
impure but are easily mined, and layers of coal are often found 
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very near, thus making the mining of the two materials together 
practicable. The iron ores occur in regular layers, interstrati
fied with coal and shale, and may include three varieties: the 

· impure carbonate or clay ironstone, the red hematites attd the 
limonites. They exist in the Lower Coal Measures as thicker 
layers and more frequent. 

Thin bands of clay ironstone, not often over two inches 
in thickness, occur in the so-called Middle and Upper MeaH
ures, but rarely with two layers in close proximity.' .Tb.e Lower 
Measures often abound in bands and concretions which may 
sometimes reach four inches in thickntse. In the latter di,i· 
sion, where one seam is found, another commonly occurs a 
short distance above or below. Five miles south of Knob 
Noster on bluffs of Clear fork, the following section appear-s: 

1,·eet.. 
J. >'anclstono........ . . . . . . . . . . . .. . .. . . . .. .. .. . . .. . . .. . . . . . . I 
2. Llnwsto,w, l)ltumlnons .. .. . . .. . .. .. . .... .. . .. .. ..... .... ...... 1s 
:1. ('oal .. .. . ............ .. 
4. ~·iro,elay. ..... .... . ... . .................. .. 
:;. Shale•, with two coal S<'am~. 8 ancl JS in<"hes thick..... . .. :i l •, 
,;. :Sll::tl<', 1nC' loslng Ironstone <·oncr('tlons . . . . . . . . . . . . . . . J 

lronston<', con taining zinc l>Jendt' .. .. . .. . .. .. . .. .. .. 
,. ,-t,al1> .......... .......... .... . ....... . .. ... . 
!J. Ironstone. .. . .. .. .. .. 

10. Shales tt1Hl sandstone ..................... w 
ll. Coat (exposecl In tlw creek) ............ .... .. .. . .. 
On the same stream, several miles north of Knob Noster, 

there are other outcrops of ironstone from six to ten inches in 
thickness. On Cedar fork, at the railroad crossing, one foot 
of coal is underlaid by several feet of the fire clay of a sligb.t 
yellow tint. On the wagon road, one·half mile east, and 
also in the southern part of Knob Noster, and two miles north
east, the clay has become a rich yellow ochr(.>, three to four 
and one-half feet thick, and seems to underlie the surface for 
at least five square miles, coal overlying it being, generally, 
fifteen inches thick. On Grand river, near Little Compton, in 
Carroll county, there are several beds of clay ironstone lying 
interstratified with soft clay shales. Within a v~rtical thick
ness of thirteen feet of shale the several ironstone layers aggre. 
gate n thickness of over two f~et. Coal eighteen inches thick 
occurs in the hill above. Clay ironstone also appears in the 
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Grand river blllffd, not far from Brunswick. In the north· 
western corner of Jasper county there is also found a two-inch 
band of clay ironstone containing some iron pyrites. On Cline 
l.\iouncl, Barton county, is a hand of equal thickness of concret
ionary clay ironstone, breaking into smooth-jointed blocks, 
which are generally hollow. A shor~ distance over it is a bed 
of ochre, while four seams of coal are shown in the hill above. 

In section 10, township ;3.3 north, range xxxiii west Bitrton 
county, a five-inch band of impure carbonate crops out. An 
analyses by Chau,7 enet gave insoluble silica 21.10, metallic iron 
33.12 per cent. In the lower part of Timber bill, Vernon 
county, there appears a six-inch seam of clay ironstone. On 
the Marmaton, a.t other places above, and also a few miles 
from ~evada the ironstone is also seen. On Panther creek, 
west of Rockville, B1ttes county, broken and lenticular masses 
of clay ironstone occasionally crop out. In Henry county the 
overlying shales at the J ordau coal bank contain clay ironstone 
eoncretions. At Gilkerson there are at least two beds of iron
stone, one of six inches thickness the other considerably thin
ner. At Jackson mill the ironstone is pyritiferous. Near 
Owens, Henry county, are large masses of concretiooary iron
stone often containing fos8il plants. 

Red hematites occur as open porouei, as hard ores or as 
ochers. In Linn, Sullivan a,nd Adair counties, there occur 
from 10 to l5 feet of soft, red shale, which in many places en
closes hard nodules of ore sometimes as much as four inches 
in diameter. _<\. fracture often exposes minute seams of lime 
carbonate, and sometimes fossils. Near Linneus, a,nd on Lo· 
cust creek, these nodules are abundant; also on Spring creek, 
three miles southwest of Laclede. The red shales are very 
abundant in the east part of Linn county, and might form a 
good paint. A nodule from near Linneus yielded 62 per cent 
of metallic iron. One and one-balf miles north of Calhoun, in 
Henry county, three feet of red hematite of good quality, rest
ing on three feet of brown ochre concretions occur just below 
the soil. At Calhoun, there appears two feet of red, sandy 
ironstone. The hematite bed north of Calhoun, apparently, 
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underlies about ten acres of land. At Clinton and Calhoun 
there occurs a six-inch band of red hematite, containing bra
cbiopods peculiar to the Lower Coal Mrasures. At Clinton it 
bas a def>p red color throughout. At Calhoun the inner por· 
tion of the ore has not completed itR alteration, being aRben in 
color, while next to it is a band half an inch thick of red; then 
narrow, alternating bands of red and brown to the surfacf>. 

The limonites are either bard or soft, brown or yellowish, 
and of variable degrees of purity. The ocher bed at Knob 
Noster, above spoken of, underlies probably five square miles, 
and rnries from a delicately tinted clay to an ocher and a richer 
ore, which may yield over 30 per cent of metalic iron. Beds 
of limonite are of common occurrence in the eastern part of 
Vernon and at many places in Barton. The best exposures 
ha,e been observed in tlle southwestern part of Cedar county, 
where good ores and coal occur in the same locality. The 
section is: 

Feet. 
J. Sa ndstonc> . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . 
2. Ltmonlte, porous. ylC'ld lng, 5;; per C'en t meta111c Iron . .. ...... . 
:1. Llmonlte, soft, redfllsh brown, w ltb coal plants containing 

well marked Slglllarln. . .. . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . .. . . . 11., 
I. Ochre . ........ .. ...... . .................... .. ............... . ... . 
. , . Sbale an<l sandstone ... .. .. . .. ... ... .. . . .. .. ....... . • •••• •• ••• ·•• JL;; 
6. ('oal, good quality .................... . .... . ............. .. .. . ,, ., 

The~c beds underlie the bill and are in a horizontal posi
tion. Other ores in Cedar county occur in a lower geological 
position. In Barton county, one mile west of Lamar, the upper 
coal seam is overlaid by an irregular bed three to twelve 
inches in thickness, which sometimes changes to a conglom
erate of ironstone and sometimes to a sandy ocher. At other 
times it is a soft brown ore, with minute concretions alter
nating with bright yellow ochre. 'l'be latter, as analyzed by 
CbauYeoet, ga,e 39.40 per cent of metalic iron, the results 
showing: 

l'er cen t. 
Jnsolul.Jle si lica . . ... . ....... .... ... .. .. . .. . .. . . ..... . .. . . ... . .. .... ~1.r,1 

" ·ater... . . . . . . . . .. . . . . . . . . . .. .. ........ ................ . . 12.02 
l'eroxlde ot Iron (Fe 2 o 3 ).. • .............. ... ... .......... a6 2!1 

Total .................... ll!J.~2 
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The brown cellular ores, abundant in maIJy places, would 
give about the same re8ult. In sections 18 and 19, township 
33 N., ra.nge 33 W., the shales over the coal contain several 
concretionary banils and detached nodules ananged horizon
tally at re>gular intervals. Tbe bands are from one to two 
inches thick, having an outer soft red or brown crust, and an 
interier hard shell of red hematite. Within it is either filled 
wilh ochre or is hollow. An analysis by Cbauvenet gave the 
following results, with 44.21 per cent of metallic iron: 

Insoluble silica ..... . . ..... 2!.81 

Water ... ..... ........ . . . ................. . ......... . ............ . . . ... 11. 00 

Peroxide of I ron ................... . ............. .. .. ...... ..... 6:UO 

Total. ............. .................. ····· .. .. . ... . .. . .. . 9'J .Ul 

A good quality of soft limonite bas been observed in the 
northeastern quarter of section 23, township 33 N., range 33 
Vv. The bed is two feet thick, occurring as broken strata over 
a space of about 8011 square feet. Some of it is soft and shaly, 
while other portions are bard. Coal exists near by. Ochre 
heds occur in the bituminous shales of Vt>rnon county. In 
Bates county, at several places in townships 38 and 39 N., 
range 31. W., are found large masses of Ctlllular limonite. Beds 
of ochre, shales colored brown by presence of iron, and espe
cially concretions of ochre, are often found in the Lower Coal 
Measures, as, for example, near Calhoun, in Henry county. 
Other localities to be mentioned are the Missouri bluffs below 
Carrollton, near Pleasant Hill and Strasburg, Cass county; also 
at Holden, in Johnson county. 

The brown ochres particularly abound in some localities 
in the lower series. Red sha.les are found in the Upper Meas
uree, and may be utilized as a material for paint. Such beds 
occur in Linn, Sullivan, Adair, Lafayette, Jackson, Platte, 
Buchanan and Andrew counties. 

Bitumen is a substance which occurs in western MisE>ouri, 
from Caldwell to Newton, a distance of 175 miles, in a district 
whose width in this state is from 25 to 40 miles, and about the 
same breadth in Kansas. On Fishing river, in Ray county, the 
upper sandstone of the Lower Coal Measures is saturated and 
blackened for a vertical thiC1kness of 1.5 feet. The consequence 
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was a boring for over 800 feet was made with no further sign 
of this material. ~ early opposite, in Jackson county, the sand
stone is also in like manner saturated. The borings at Randolph 
also indicate about 35 feet of oily saudrock. Borings in Kan
sas City also indicate oil and gas in tile same sandstone abont 
130 feet beiow the ordinary.level of the river, and in a well at 
the St. James hotel, which extended 130 feet further down. In 
the Ridge well oil and gas, beginning about the same horizon 
as the last, are found 120 feet lower. In the boring made at 
the foot of the bluffs near the Union depot, Kansas City, 
bitumen was obtained at. 180 feet below the surface. Several 
wells in this city have afforded sufficient gas for consumption 
on the premises. In the well at Wyandotte, Kas., bitumen 
appeared very near the surface. On the McCausland farm, 
near HigginsvillP, Lafayette county, the sandstones arn so 
highly saturated with bitumen that borings were extended to 
a depth of 800 feet, but with no profitable result. 1'he sand
stone here is thick-bedded and soft, sometimes shaly. Swallow, 
reporting on this locality, states that the rock is traversed by 
east and weAt fractures filled with blue plastic clay. When 
first visited, this locality was regarded as Lower Coal Meas
ures, but it seems probable that it may be higher in position 
and may even be equivalent to the beds just below the Upper 
Coal Measures and hence filling a valley of erosion. 

On Mormon fork, in Hates county: a boring was made 
about the same time as the one near the Union depot, Kansas 
City. The bole began in the rnme sandstone as above named, 
but oil and tar were only found in the surface rock, with none 
below. In the western part of Cass county there is a tar 
spring, and west of Hairisonville and near Coleman, gas has 
been encounterad in deep borings. From Cass county south
ward most of the sandstones and some of the limestones are 
very much saturated with bitumen. On fresh fracture most of 
them will emit a strong, bitmninous odor. The coal also bas 
that odor, and sometimes drops of bitumen appear on the sur
face. Some of the limestones at Rieb Hill are very bituminoue, 
and near the point of the elevation between the Marais des 
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Cygnes and the Marmaton the sandstone is quite black and 
highly saturated with bitumen. In the same vicinity lime
stones, which outwardly show no appearance of oil when 
freshly broken, bave fossils wbich have their interio1s filled 
with bitumen. Southward the waters are sometimes s::1,turatcd 
with it, and in Vernon and Barton counties there are se,eral 
tar springs. In Jasper and ~ewton counties the mineral 
occurs at the mines, and is often closely associated with the 
ores. There a,re several tar springs in Linn county, K,10sas, 
and it bas been found in wells at Ossawattomie; at Loui~burg 
and Ft. Scott tbe wells b:we furnished a good deal of gas• 
while to the west of Iola, in A.lien county, gas was also ol>tainerl. 

In its northern extension the oil flows from the sandstone 
just below the base of the Upper Measures. It ie found no 
higher in the series. But proceeding southward it is found 
throughout the base of the Coal l\'feasures and in the mining 
regions iu the Lower Carboniferous limestonee. The sand
stones in the Lower Coal Measures generally seem to be rer · 
dered more tough by its presence, and from north to south the 
rocks seem to have increased amounts. Although the beds 
are often blackened and liquid bitumen is found, it does uot 
seem to be concentrated in sufficient quantity anywhere to pay 
for investigating. Its mere presence has caused deep wells to 
be sunk and thousands of dollars to be spent. with no profit
able result. The prerequisites do not appear to be present. 
There are no positive anticlinals in this district, as in PennsJl
vauia. Its greatest vertical range in Missouri may be placed 
at 600 feet, the average 300. 

Bitumen in different parts of the world occurs along certain 
lines or meridians. Here it occurs along a line of northern 
Nebraska through Missouri, Kansas, Indian Territory and 
Texas, to the Gulf. The eastern oil fields occur along a line 
from Pt. Gaspe, Canada, to Nashville, Tennessee. Soutbwarrl 
another band extends from Havana "through St. Domingo, the 
Leaward and ·windward islands to Trinidad, thence by .Magda
lena to Cape Blanco, Peru. In Europe, from Hanover through 
Gallicia, the Caucausus and the Punjaub. There are other 
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lesser zones of the deposit, but the above are the most produc
t[ ve and their extensions parallel to great mountain chains. 

There are a nnmber of minerals found ia the Coal ~feas· 
nres which deserve mention. Selenite is of frequent occur
rence in the shales, being more often found as cry8tals imbed
ded in the under clay of the coal. In that position it is found 
near Columbia, Boone countJ, nAar Salisl)ury, in Chariton 
county, near Walnut creP.k, on the Missouri Pacific railroad, in 
,Johnson; also, in Vernon and Ba.rton counties, anll in many 
other places. 

Oc1,lcite is occasionally found as dogtooth spar, at or near 
Columbia, at the quarry at Amos, Jackson county, in a variety 
of nail-head spar and beutiful acicular crystals. On Grind
stone creek, in DeKalb county, P.:tnther creek, in Bates county 
and at Pleasant Hill, in Cass, both brown and whitish varieties 
are found. Aragonite in joints of the limestone ( No. 74 ), in 
Lafayette county. Satin spar, of a beautiful silky lustre, occurs 
near Columbia, Boone county. Cc1,lcite also occurs as a part
ing to joints in the coal. 

Bilryte has been found in Jackson county, near Milan, in 
Sullivan county, and at Swan wick, in Ray county ; also lining 
the fossils of the Upper Coal Measures. 

Zinc blende bas been found in limited quantity in septa
ria veins at Holden, on Walnut creek, Johnson county, in 
Platte county, and other places; also in a shaft near Green
wood, Jackson county. The same occurrence is shown at 
Amos, Jackson county, and at Lexington, Lafayette county. 
J ronstone concretions are ofcen reticulated by a series of cracks 
which have been filled by calcite, which sometimes has asso
ciated with it zinc blende, as the northwestern corner of Saline 
couuty. 

Tbe pockets and outliers of Coal Measures are of special 
interest. Around the margin of the Lower division, where it 
rests upon the older rocks, are small basins and eroded val
leys, in which are found occasional isolated deposits of coal, 
usually impure varieties of bituminous or cannel. Often a 
seam of soft bituminous shale is found without any coal, some 
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few of them closely resembling 1rue coal deposit. Coal with 
its associated shales and beds of fire clay are sometimes dis
covered. They vary in thickness from a few to 90 feet, and 
the inclination to the horizon would indicate that they were 
deposited at a time when the adj,tcent strata were consiilera
bly disturbed, or that a disturbance occurred soon after the 
coal was laid down. These deposits occur in valleys, or gen
erally at a lower horizon than the general surface of the coun
try, more often in narrow, eroded trenches, where the hillsides 
consist of roeks of much older age than the Upper Carbon
ifnous. Although the seam may be 10, 20 or even 60 feet 
thick, it rarely extends very far horizontally. In Lincoln 
county, on Coon creek, such deposits are found in the valleys, 
also in the hollows tributary to the main valleys. They are 
more often found in the hollows or side valleys than elsewbere. 
The paleozoic rocks on Coon creek are of Lower Carboniferous 
age. 1n Callaway these coals also occur in eroded spacet\ 
resting upon and against Lower Carboniferons strata. Io Cole, 
Moniteau and Morgan there are also a number of such places, 
the coal resting on eroded valleys in the so-called second Mag
nesian limestone. 

Farther southward these deposits occupy basins resting 
on the rocks of older age than the Coal Measures. In no 
instance have they been found occupying eroded spaces of 
Upper Carboniferous strata. These pockets must then be 
older than the beds of the regular Coal Measure~. Probably 
at tbe begmning of tbe Upper Carboniferous age there was an 
unsettled condi•ion existing and there were oscilla.tions, tiltings 
and fractures of the earlh's crust which prevented the forming 
of a coutinnous coal formation, or in other words the first coals 
formed in Missouri were disconnected shallow basins. Subse
quent erosion washed away much of it, leaving it mainly in 
side valleys of larger streams. Some of thPse coal beds are 
drifted deposits. Tbe erosion and transporting powers also 
carried along quantities of broken stone and clay, and in this 
way some seams are covered with chert of Lower Carbonifer-
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ous age. Cn a coal bed near Versailles a band of such chert 
w11s noticed which appeal'ed as if in almost the original place. 

In central and southwestern lVIissonri depressions in the 
older rocks from 50 to 200 feet in diameter are often found, the 
material within the circle being often entirely fractured 
throughout, the rock outside remaining firm and solid. In 
such places it is common to find valuable deposits of lead and 
zinc, especially the carbonates of these ores, associated with 
broken rock and clay. Coal pockets sometimes fill areas 
which are somewhat a,nalogous and zinc blende and iron pyrites 
are commonly found in small qmtntities with the coal, but 
rarely galena. This also serves to show that the lead and zinc 
may have been deposited contemporaneously with these pock
ets. Basins of coal are found also near the lead mines of 
south west Missouri. In the valleys of Carterville and ,Joplin 
thne are clay shale deposits which are apparently of Upper 
Citrboniferons age. These circles form an interesting study 
and it remains in doubt whether an accurate theory of their 
formation can be formed. 

The Upper Measures occupy a higher topographical posi
tion than the strata, beneath, and at their last exposure to the 
eastward and southward they repose upon the Lower Meas
ures. The latter, therefore, should be reached by deep shafts 
sunk upon tbe Upper Measures. The presumption would be 
that some of the lower coal beds would also be encountered. 
Some of them would likely be reached, but many become 
thinner, others entirely thin ont, and if the recorded borings 
which thus far penetrated into upper, as well as well as the 
lower, strata are to be trusted, th(>y go to show that most of 
the Lower coals become attenuated as they pass beneath the 
Upper Coal Measures, and some entir(>}y thin ont. Only by 
trial borings can a correct result be obtained. If, in the future, 
deep drilling is undertaken the wo1·k should be done with mnch 
greater c_are than is customary now, and the driller should be 
thoroughly competent, and in all cases an experienced party 
should han' supervision of the work, and note carefully each 
sample a.A it is brought up. 
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As to the thinning of the coal seams where the Lower 
Measures underlie the Upper, the borings at Pleasant Hill 
penetrating through 550 feet of Lower Measures have recorded 
no seam thicker than 15 inches. But the drill was a common 
jump-drill. A diamond-drill might produce different results. 
The boring at Randolph also passed through no seam over l ! 
feet in thickness. Other borings in Kansas City have pene
trated to depths of 400 and 500 feet through 15 and 20 inches 
of coal. The boring at Bethany passe.d into 654 feet, of Coal 
MeasureR, and the thickest coal was reported to be 1G inches. 
The well bored at the foot of tbe bluffd at Kansas City pene
trated to the Lower Carboniferous at about 740 feet, but only 
thin coals were reported, the thickest :.!O inches. In all of 
these borings, the Lower Coal Measures were penetrated with
out passing through a,oy thick coal seams. Now, if these are 
correct records, it would go to show that the l,ower )1easures 
became thinner in passing beneath Upper M<>asures. fn other 
words, the coa.1 be.ds are thickest near the margins of the ongi
nal coal swamp. If coals are thicker near the margin, it would 
also show that the carboniferous forests were more luxuriant 
around the margins of the wide-spreading, gentle inwa,rd-slop
ing baeins of the coal marshes, than witbin the area, which 
would be a natural consequence of a better condition for plant 
and tree growth where the waters were shallow than where 
they were deep, for they would be deeper upon recession from 
the margin. 

Some years ago, a well at St.Joseph was bored to a depth 
of 402 feet, passing through coal 22 inches thick at 103 feet, 18 
inches at :.!23, and 32 inches at a depth of 350 feet. If these 
borings were rightly recorded, they show a considerable thick
ness of coal beneath the surface. This is the only marked ex
ception. But bituminous shale may have been counted as coal. 
The Saunders well, in R:ty county, penetrated 803 feet of strata, 
the lower 257 feet in Lower Carboniferous beds. In this, five 
feet coal was reported at 108 feet, but doubtless a part was 
bituminous shale. At 221 feet, four feet of coal was also re
corded. Only one other strat.um which included coal was 
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noted. At Obillicothe a boring was extended to nearly 300 

feet deep through beds of Lower Ooal Measures. Six inches 
of coal were reported at Hd feet; only bands of black slate 
wne reported from lower horizons, with two thin streaks of 
coal. Tbere is no reason why good coal should not have been 
reached in this boring, unless the lower coals bad become 
attenuated; otherwise the records were not correct. The last 
three borings were all m Lde with the common drill, and unrler 
such circumstances it is easy to construct an imperfect or un
reliable record. 

Tbe shales and sandstones are not generally fossiliferous. 
In the latter, especiall.v in the Lower .M:easures, casts of Oala
mites, Sigillariaaod LPpidodendron are sometimes found. Fine 
specimens of fossil fruit and Oalamites have been obtained 
rrom the White Rock quarry in Cttrroll county, at Moberly, and 
at a ft'w places in V tlrnon county. In sandy shales near the 
base of the Coal .Measures on Drywood creek, Vernon county, 
halfway between Moundville and Deerfield, there bas been 
obtained a number of specimens of a peculiar cup-shaped 
fucoiJ which Professor LesquereL1x assigned to a new genus 
Oonost.ichus, tbe two species being 0. broadheadii and O. pro
l~fi;r. A sigillaria in No. 123 at Weston, was also recognized 
occupying the same geological position near Winston in Daviess 
coun ty. A similar one was also fouud in an ironstone bed in 
the southern part of Cedar county, near Jericho. In the sand
stone quarry, near ,Varreusburg, a lone trunk of a coniferous 
tree was discovered having bark three-fourths of an inch thick. 
The bat·k 1vas entirely converted to coal, while the interior was 
sili cifi t> d. 

Fossil plants occur abundantly in the lower beds of Henry 
county. Some ferns have been found in the shales at the foot 
of Timber Hill, Vernon county, near Coal town, in Bates county. 
and Strasburg, Cass county; also in clay ironstone nodules at 
IIolden, in Johnson county, and on Walnut creek, two miles 
east of Koob Noster. Limestone No. 85 at Kansas Oity and in 
Olay county contains beautiful impressions of fos~il plants. 
Fossil ferns also occur in clay ironstone on Locust creek, west 
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of Laclede, Linn county. They are abundant in shales asso
ciated with the coal at Hall station, Buchanan county, and at 
Rochester in Andrew county. In the bituminous shales of the 
Lower Ooal Measures the fossils are often found composed en
tirely of iron pyrites. In the Upper series the interior of the 
fossil is often crystallized, both carbonate of lime and zinc 
blende being found. The latter mineral is also found in the 
cracked portions of the ironstone nodules at Holden, which 
contain fern impressions. 

Fusulina abounds in the Lower Coal Measures, but is rare 
above all until high up in the Upper Measures, where it is even 
more abundant. Still higher it forms entire · beds of rock in 
the so-called Permian at Kansas, as at Manhattan. Crinoid 
stems are commonly found, bot the calyx is rare, and but a few 
localities afford good specimens. Number 97, in Kansas City, 
and other localities on Big creek, in Harrison county, furn_ish 
some specimens. They are of more frequent occurrence in the 
Upper Coal Mea~ures. A,·chwocidaris megnstylus occurs in the 
limestone over the Lexington coal; oth~r species of this genus 
occur in the lower members of Group F, and in upper part of 
B. One specimen of fossil fish, a small species of Paleoniscus, 
has been discovered. It was found in bituminous shale over
lying a lower coal near Knob Noster, Johnson county. Fish 
teeth are often found in both th!:\ limestones a.pd the bituminous 
shales, and fish spines in the latter. The limestone overlying 
the Lexington coal also contains a peculiar fossil not elsewhere 
observed in Missouri. It may be referred to the Lower orders 
of animal life, probably to C,elenterates, or even lower. A few 
specimens were obtained from bluffd of Marais des Oygnes, in 
Miami county, Kansas, fi,,e miles west of Osawattomie, where 
they merge in what seems to be a Stromatoporid. Quite a 
1rnmber were also obtained from near the head of Fancy creek, 
in Greenwood county, and westward toward Twin Palls. The 
Stromatop.ora may have only adhered to the other organism 
and not be a part, but the specimen appears Yery much as if 
both were one. 

(i-26 
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Ohaetetes rnilleporaceus abounds in some of the Lower Coal 
:Measure limestones, and apparently continuous reefs with an 
occadional Zaphrentis or Campophyllum or Syringopora. hi 
the Upper Coal Measures, Chaetetes is found, but in smaller 
masses. Oarnpovhyllum torquiu1n is especially characteristic of 
~o. 90, at Kansas Oity. Bryozoans chiefly abound in the Up
per division. Productus is prevalent throughout and includes 
about fourteen species. Productus costatus is common from 
the base up to the so-called Permian. A large variety occurs 
in the lower r,art of the Upper Coal Measures. The species P. 
muricatu, has only been found in the Lower Coal l\'Ieasnres; 
the P. splendens is found from near the horir,on of the Lexington 
coal to the top of the Coal Measures. P. nebrascensis and P. 
norwood·i were discovered only in the Upper Coal Measures, 
w bile P. semireticulat1ts is found from the base of the Coal 
l\'Ieasures to the Middle Permo-carboniferous, where it assumes 
the broad, regular form of P. calhottniamts. Prodiictus aiwicu
latus rarely occurs in beds of the Upper Coal Measures. Spiri
fn· (Martinia) planoconvexits seems gregarious; S. kentiwkensis 

is found throughout. S. ca1neratus, in the Lower Measures, 
slightly resembles the S. st1·iatits; in tlie Upper Series its ribs are 
more angulated and fasciculated and it passes into the variety 
8. kans1sensis. There may be three species of .Meekella in the 
lower part of the Upper Coal Measures; the llf. striatocostata 
found in N ebrnska, at Hillsdale, and at the mouth of Big 
Nemaha. Syntrilasrna herniplicata is limited to the Upper Coal 
Measure£:. 

Chrenomya occurs in the last-named fot·uia,tion and in the 
Permian; the species C. 1ninnehaha only in the former. Ed
mondia is found chiefly in the Upper Coal Measures. J.lfyalina. 
subq1wrlrata occurs just below the lowest part of the same 
beds and at various higher horizons. Scbfaodus is noticeable 
chiefly in the Upper division and in the Permian. Species of 
trilobites are restricted to genus Pbillipsia, which is apparently 
more rare in the Upper Coal Measures. Oonularia crnstula 
( White) has only been fonnd in one thin shaly layer, high in 
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the Kansas Ci1y bluff~. It was observed at one place in same 
formation of Montgomery county, Jllinois, and was reported 
from New Mexico. Number 87, at Kansas City, abounds in 
fossils, including over 40 species. 
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