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NOTICE. 

This publicat,ion is the fit·st of a set'ies of bulletins which it is 

the put'pose of the Geological Survey to issue at intervals. They 

are not !ntended to embody final results, nor are they to be 

taken as reports of progress to date. The material in them will 

represent :rnch portion of the results of the wol'k of the Survey, 
as can be provisionally an<l briefly pt'eseute<l in a serviceable 

form; the aim will be to m.1ke the matter such as the demand is 

most urgent for. But it must be distinctly understood that no 

such publication, or sel'ies of publications, represents the total 

product of the Survey's expenditure of money or labor, as is 

more fully explained in the following administrative report. In 
the present instance, in a<ldition to what is here pt'esented, a lal'ge 
amount of work, the short time consic.let'ed, has been clone on the 

zinc and lead deposits of the Sti~te. some of the results of which, 

it is the intention, shall appear in the next bulletin; further, a 

large part of Lafayette county has been examined an<l mapped 

in detail, and similarly portions of fron and adjoining counties, 
and work has been done and facts have been collected relating to 

the geology of Jackson and Johnson counties . A general in

spection has been made of the quarry industry of the State, 

preliminary to future work, and considerable progress has also 

been made in the examination of the clays in the vicinity of 

St. Louis. In adtlition to this a large amount of work has been 

done in the office in draughting and corresnondence, and in the 
laboratory in the examination and at'rangement of specimens. 

ARTHUR WINSLOW, 

State geologist. 
(v) 
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THE ORGANIZATION AND PLAN OF THE SURVEY. 

The act establishing the Bureau of Geologv and Mines was survey est110· 
' • llshed iillly 13th, 

approved May 13th, 1889. The State geologist was elected 1889. 

by the Board of Managers on August 29th, 1889, and entered 
upon the duties of his office September 20th, 1889. 

The location of the Survey headqua.rters was not decided upon 
until the beginning of October. This question settled, the 
State geologist started at once to organize the Survey. 
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In pl:rnning the work it was, from the start, evident that it 
would not be just nor practicable to examine and report only 

Operations to upon those subjects and areas which had not been reported upon 
i::: the wholo by previous surveys of the State. Fifteen years have now elapsed 

since such work was done. New developments have been 
made. Interests which at that date were insignificant are now 
of great importance. Work of a character sufficient for the 
needs of that time, is now inadequate. The only rational plan 
for the Survey to follow was one which would satisfy all exist
ing demands and requirements, as far aa the means at disposal 
would allow. 

With this idea in mind the following works are in progress, or 
will be in progress in tho near future:-

THE WORK IN PROGRESS. 

subjeet.s of ,vork. 1. An examination of the zinc and lead deposits. 
2. An examination of the coal fields. 
3. An examination of the building stones, clays, sands and 

cements. 
4. An examination of the mineral waters. 

Ultimate objects. The ultimate objects of these, and of similar examinations to 

Names and t1tlcs 
ot assistants. 

be made by the Survey in the future, will be to determine, first 
the origin or mode of formation, second the distribution or 
horizontal and vertical extent, and third the character and 
adaptabilities of the substances studied. 

THE ASSISTANTS. 

To carry on the work outlined, the following assistants have 
been appointed: -

G. HA.MBAcrr, palreontologist. 
G. E. LADD, assistant geologist in charge of Building Stones, 

Clays, Sands and Cements. 
AMOS E. WooowARD, assistant geologist in Mineralogy and 

Chemistry. 
LEO GLUCK, assistant in the Coal Fields. 
JAMES D. ROBERTSON, assistant in the Zinc and Lead Region. 
ELSTON H. LoN~DALE, aid. 
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GILMER MERIWETHER, aid. (Resigned February 10th.) 
0. F. MARBUT, aid. 
JOHN C. HALLIGAN, clerk. 

3 

Professor H. A. Wheeler, mining engineer, of St. Louis, hasSpec1n1 work on 
~ the Clay~ 

been engaged as a special assistant in connection with the study · 
of the clays of the State. He will have special charge of the 
experimental work, and is working in conjunct.ion with Mr. Ladd. 

In addition to this regular force of the State Survey, Mr. Walterz 1 n c aodLcl\d 

P. Jenney has been detailed by the United States Geological ts~~v~;.the u. 
Survey, to make an examination of the zinc and lead deposits of 
this and adjacent States. He i8 working in co-operation with the 
State Survey an<l the results reached by him will be published 
by the State. Further, the following persons arc working in 
co-operation with the Survey as local and vol untecr assistants: -

JA)IES A. MERRILL, assistant professor in natural sciences, Local and volun· 

S 
, teer assistants. 

tate Norma.I School, Warrensburg. 
E. M. SHEPARD, professor of natural sciences, Drury College, 

Springfield, Mo. 
E.W. NEWTON, Bolivar, Polk Co., Mo. 
During the coming summer it is probable that at least three 

additional volunteer assistants will be n.t work in the State, in 
various parts of it and on different subjects. 

TIIE PROGRESS OF TUE WORK. 

Much of the time during the past six months has necessarily 
been spent upon work incidental to the organization of the Sur- Operations to 

vey. Assistants had to be found and their credentials examined; date. 

office furniture, supplies and field instruments had to be pro-
vided. F orms for office records had to be prepared; details of 
field and office work had to be systematized and described, and 
assistantg had to be instructed in them. A large amount of cor
respondence has also been carried on, in answer to applications 
anrl inquiries of all kinds. Arrangements have been made for 
an exchange of publications with various scientific bureaus and Exchanges and 

Library. 
associations, and, as a result, the nucleus of a valuable reference 
library for the Survey has already been collected. The State 
geologist has given a large part of his time to the~e matters of or
ganization, to editorial work and to ordinary administrative duties, 

--------- - ------
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such time as could be spared from these duties being spent in the 
fich.l with the assistants, over all of whose work he is obliged to 
keep a general supervision, and over part of which he assumes 
immediate direction. 

THE WORK O.N THE ZINC AND LEAD DEPOSITS. 

Corps engaged in M:r. 'Walter P. Jenney is in immediate charoe of this work the work m tile ,., 
W0°;0~~~ Lead an<l with him is associated Mr. James D. Robertson. :Mr. 

Jenney is the geologist of the U nite<l States Survey, assigned to 
this work here. ~fr. Jenncy's many years of experience in va
rious mining districts of this country, added to a thorough scien
tific training;, should admirably fit him for the study of t.hc im
portant subject which he is now in charge of. There is every 
rcnson to expect that immediate and valuable results will flow 
from his work, when it is made public. M1·. Robertson, a grad
uate of ,vashington University, is an assistant of the State Sur
vey, detailed by the Stntc geologist to ilssist 1\lr. Jenney. He 
was appointed an ns~istant and entered upon the discharge of his 
duties October 1st, 1889 

o~!1;f~?tf!~1J~~ Mr. Jenney came to the State during the latter part of Sep-
sutts. tember. Early in October, he and ~Ir. Robertson started work 

in Jasper county and have since been busy cx,rn1ining mine::; in 
that and adjoining counties. 'l'hey have also made brief studies 
in Greene, Christian, Lawrence and Polk counties, and also in 
Ma<lison, St. Francois and other eastern counties. The objects 
of this inspection and study have been to ohtain a clearer insight, 
than previous work has made possible, into the origin and mode 
of formation of the ore, a.nd to acquire definite information as to 
its distribution. All of their work so far is, however, merely 
preliminary to the systema.tic and detailed investigation which 
these important deposits deserve, and for which it is the sincere 
hope of the State geologist that ample provisions will be made 
in the future, either by the national or State government. 

THE WORK IN THE COAL FIELDS. 

Corps eugngect in This work is under the immediate direction of the State 
0
aeol

the work io the 
Ooali'te1ds. ogist. With him are associated Mr. Leo Gluck as assistant and 
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Mr. C. F . Marhut, who bas succeeded )fr. Gilmer Meriwether, 
as aid. Mr. Gluck is a graduate of ·wasbington University, St. 
Louis, and came to the Survey directly from :\'line La Motte, 
where he was employed as chemist. He beg:1n work on October 
23d, and after some three weeks of office work, started into the 
field about the middle of November. He has since been inter
mittently engaged in field and office work. Mr. l\foriwcther is 
a graduate of Vanderbilt University, Tennessee, and during the 
past year or two has been a resident of Kansas City, Missouri. 
He began work "'ith the Survey on November 11th, and proceed
e<l into the field with Mr. Gluck soon after. He resigned from 
the Survey early in February and his place was filled by ]\fr. C. 
F. Marhut, a graduate of the State University. · 

The regular work in the coal fields has thus far been confined Opcrattons toctnte 
L 

. . :tnd ultlm:1tc re-
to afayette county, but a large part of this county bas al- suits. 

ready been covered, nnd a great nmount of valuable material has 
been collected. It is the aim of the State geologist in this 
work to systematically collect such detailed facts as will enable 
him to illustrnte and define, as clo;:cly as possible, hy maps, sec-
tions and rcporte, the nrea underlain by individual conl beds, 
their probable depth beneath the :;urface at any point within such 
area, their probable thicknesses at euch points, and the atlapt-
abiliiies of the various ki11<ls of coal. With these objects in 
view, every coal opcniug iH Visited, examill Cd, and located 011 

the map, every drill hole record is hunted up, copied for future 
use, and the position of the hole located on the map. Through 
this work every land owner will ultimately be placed in posses-
sion of the hest attainahle information concerning what under-
lies his land. 

THE wo1m: ON THE BUILDING STONES, CLAYS, ETC. 

Mr. G. E. Ladd, assistant geologist, is in immediate charge corps engngcll in 

1 El H L 1 I . S the work on the 
of the work. ) r. 1 ston . onsc a e, a graduate of the tate Building Stones 
U · · f' M' · · h' · ,r L 1d l nndOJays. mvers1ty o 1' 1ssoun, 1s 1s assistant. ....ur. aCt enterec upon 
bis duties here on December 1st, coming directly from Texas, 
where be was connected with the geological survey as an assist-
ant geologist. i.\1r. Ladd is a grnduate of Harvard College nnd 
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has done geological work in the East, under Professor N. S. 
Shaler, for the UnitedStates Geological Survey. 

The work 011 the clays of the State is to be a joint work, in 
which Professor H. A. Wheeler, of St. Louis, will be associ
nted with Mr. Ladd; the former having especial charge of the 
experimental part of the investigations. 

0 Sit~~!~~i~ t~~ The past winter months have been spent by Mr. Ladd aud 
future. Mr. Lonsdale in the field, in Iron, St. Francois and Madison 

counties. Their attention bas been ehietly given to a prelimin
ary examination of the building stones of that section. Mr. 
Ladd's report, in this bulletin, contains some of the results of 
this examination. Work has now been begun by Mr. Ladd and 
Professor Wheeler upon the important subject of the clays of 
the 8_t. Louis district. Along with this, however, the detailed 
work in the southeastern counties still continues under Mr. 
Ladd's supervision and part of his time is spent there, while 
Mr. Lonsdale will be continuously occupied in the systematic 
mapping. 

lmportakuceortthhe Very little available to the public has been done on the sub 
w or • on c 
Building Stones 1· ects of this division of the work and thus very little is known 
aud Clays. ' ' ' ' 

about them. The work in progress has for its objects, first a 
description of the quauies, clay pits and other workings, accom
panied by suitable maps and illustrations; second a determina 
tion of the areas underlain or covered by these materials, and 
thirdly a determination of their qualities. This latter is an im
portant part of the work, but can not be taken up at once. It 
will include the determination of such questions as the resistance 
to compression, to attrition, to frost, to heat, to water etc., of 
the building stones, the readiness with which they are dressed 
or polished, etc. A thorough study of the clays gives promise 
of most fruitful results. The clay and dependent industries of 
the State are already of great magnitude. The demand for the 
products is not only increasing with the population, but new uses 
for the rnatet·ial are constantly being found. A determination of 
the distribution, the amount and the nature of the raw ma
terials will result in benefits to both the land owner and the 
manufacturer. 
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TilE WORK. ON THE MINERAL WATERS. 

An examination of the mineral watees of the State bas been Assistant engaged 
begun by Mr. A. E. Woodward, assistant geologist in charge of ~i/htr tn°~\ ~~ 
the mineralogical and chemical work of the Survey. Mr. Wood- Wntors. · 
ward was recently assistant in geology :it the Massachusetts In-
stitute of Technology. Ile was appoi nte<l to his position on the 
Survey in December last, and reported for work early in January. 
During the past months he has made examinations in the field Operations to · elate. 
and has collected samples for analysis of the mineral waters of 
Saline county. Since this time he has superintended the out
fitting of the laboratory of the Survey, has made analyses of the 
mineral waters and of other samples, and has attended to miscel
laneous duties connected with the collections of the Survey. 

THE WORK OF TUE PAL11:0NTOL0GIST. 

Dr. G. Hamhach, adjunct professor of geology at ·washing-Tho 1lalroontol· 
U . . S L . h b . <l l 1 . oglst. ton mv13rs1ty, , t. oLUs, as een appornte pa reonto og1st. 

Ile assumed the duties of his position October 20th. He gives 
to work of the Survey only par:t of his time. During the pastoperations to 
six months, in addition to preparing the list of fossils published diitc. 
in thi::; bulletin, he has been occupied in examining and prepar-
ing for stu<ly a largo amount of palreontological material which 
has been inherited from previous surveys of the State. H e has 
also made several trips to examine collections already made by 
the Survey. His paper in this bulletin, prepared at the sugges-
tion of the State geologist, is a valuahle statement of the con-
dition of our knowledge of the palroontology of the State and 
will be of great use to all field geologists. 

THE WORK OF VOLUNTEER AND LOCAL ASSISTANTS. 

Professor J. A. Merrill, of Warrensburg, has volunteered his Persons acting as 
. h ~ Th b. t·h· k f h volnnwer and services to t e ourvey. e su Ject o Is wor , or t e pres- local assistants. 

ent, will be the geology of Johnson county, especially that part 
in the vicinity of Warrensburg. Professor Shepard, of Spring-
field, and Major Newton, of Bolivar, have already made a con-
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siderable stucly of the geology of their respective counties, and 
have their notes recorded in an available form. This material 
is placed :1t the <lisposa.l of the Survey and u.dclitious will be 
made through future field work. The work of these gentlemen 
will be only such ~1s they can fi11d time for, outside of their 'reg
ular occupations. At present this amounts to only an occasiona.l 
day, hut, during the summer, several months' time will probably 
be given. Their work will be of great assistance to the Survey 
as supplementary to the systematic work in the various 
counties. 

Work tn Jackson Mr. Edwin Walters, of Kans.ts City, was in the employ of the County. 
Survey, as a temporary assistant, during the month of Novem-
ber. He was engaged in collecting drill hole data and other 
facts relating to the geology of ,Jackson county. 

TlIE WORK OF TUE UNITED STATES GEOLOGICAL SURVEY. 

Work of .tuo u. R. Previous to the year 1889 the United States Geological Sur-
Geo1og1oa1 S1n- h l fi d . , · I · S l · I vey previous to vey ac con ne its operations 111 t 11s tate a most entire y to 
l&,1). 

topographic work. As a result of this there is now ahout one-
balf of the area of the State mapped, on a scale of about 2 
miles to the inch-and with a contour interval of 50 feet. Further, 
Mr. W. J. McGee, United States geologist, made in 1887 a 
special survey of a portion of Macon county. 

work contem- The State geologist has now the assurance of the Director of 
plated m th.e Im - • . 
mediate future. the U mted States Geolog1cal Survey that the topographic work 

will be resumed here this year. In addition n special assistant 
will be sent here this Spring to work on the palroontology of the 
State, under the direction of the State geologist, and with the 
advice of Professor H . 8. Williams, of Cornell, who will report 
upon the collections. 

The continuance The continuance of the work on the zinc and lead deposits, by 
of the work ln • • • · 
the Zine and the National Survey, 1s provided for up to the end of June, 1890. Lead Regions. 

In what manner it· will be continued after that date is not de-
cided. It is to be hoped, however, that tbis will be with much 
more ample means and on a scale proportional to the importance 
of the subject . 
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THE WORK OF THE UNITED STATES COAST AND GEODETIC SUHVEY. 

Up to the present date the United States Coast and Geodetic work of theu.s. 
Survey has carried a chain of primary trianofos from the Missis- Co~st and Geo-

' r, dct1c Survey to 
sippi river acrnss the State to Kansas City, and has further run ctate. 
a line of precise levels up the Missouri river valley as far as Jef-
ferson City. . These levels are of value in the prosecution of geo-
logic work, are indispensable for the construction of correct 
topographic maps, n.ud will be valuable in the future for engi-
neering prnjects of all kinds. It is dcsirahle that the line to Jef-
ferson City be extended up the Missouri valley to Kansas City, 
and thence southwards to the Arkansas line and the probability is 
that the work will be done this year. 

FUTURE PROGRESS AND ULTIMATE RESULT OF THE SURVEY. 

The ultimate result to be obtained by the geological survey The nature of the 

f. th S · I t l 1 j f ·t t l f d workoftheState o e tatc 1s a comp e e mow CL gc o 1 s na ura eatures an <:.colog1ca1 Sur· 
products. The work will not be one of startling discoveries, vey. 
but 1·athor of simple tloscriptions based upon facts patientlv ac- Simple .,m.ct exact 

• descnptions. 
cumulated. The object will not be to bring displ'Oportionately The ob.1ects. 
into prominence any one mining enterprise or district; but 
rather to give, in a nearly uniform manner, an exact description 
of every subject or area studied. Such descriptions are sought 
after ·by the property owner, by the miner, by the investor, by 
the home-seeker and by the professional man. They shoul<l be 
accessible to all in such a form as to be plainly intelligible, and 
in such detail as to be of immediate use in practice. The infor-
mation which the maps and reports will contain will be, in part, 
such as the native of long resi<lence may be familiar with, but 
which is news and information of value to the stranger; and it 
will bo, in part, such as the resident property owner is probably 
not familiar with and concerning which he may have only the 
wildest hypothesis to guide him. These two classes of facts 
grade into each other, of course, insensibly, and they are both, 
properly, parts of a complete description. 

The material for such description must be collected systemat- Final results can

ically and patiently on the ground, and too rapid progress must ~~rc~J~.attalned 
not be expected. Too much must not be expected in a short 
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time, nor must work be looked for in too many places at the 
same time. The Survey force is small and the area to be cov
ered is great. Good work demands time. 

Partlalandprovis- But thou()'h detailed and accurate work is necessary for results 
100111 results to ' o 
~~ui::t?i!1!~t~~ie1: of permanent value, so much time has elapsed since any desci;ip-

tion of the geology of the State or of its mineral industries has 
been made, that no recent and reliable information concerning 
these subjects is to be had. To supply this want, it is the inten
tion of the Survey to push forward, as rapidly as possible, a re
connoissauce along the various lines of study which are taken 
up, at the same time that the detailed work is iu progress in 
speeial localities. The results of this reconnoissance work will 
be p11blished in hulle~in articles, such as are herewith presented, 
while the results of the detailed work will make up the matter of 
the monographs and of a series of uniform, detailed maps. 

PUBLICATIONS OF THJI SURVEY. 

The nature of the The results of Survey work will he published in bulletins and 
bulletins. in monographs or systematic reports upon special subjects or 

areas. The bulletins will be issued as nearly periodically as 
possible, probably evel'y three months , and it is the object to 
publish in them short papers which are complete in themselves, 
and such partial results as admit of, 01· demand immediate publi
cation. A part of the value of some results lies largely in their 
being made immediately known, and these bulletins furnish thus 
a convenient means for making such information public. 

The nntur() or the The monograph will be the result of comprehensive and ex-
monogrnph. 

haustive study; in it will be collected all that is known of the 
subject or area under consideration; it will be subdivided into 
topics and these will be systematically discussed; it will be illus
trated by mHps, diagrams and plates, and will be a volnme of per
manent value for reference. Disconnected material rLlready pub
lished in bulletins, may reappear in a more complete form in a 
monograph as parts of a systematic discussion of topics. 

CABINET, COLLECTIONS AND LIBRARY OF THE SURVEY. 

A co11ect1on tor a The act creating the Survey makes special reference to collec-
siate Cabinet is . . 
begun. tions and the format10n of a State Cabmet by the Survey. 
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With this object in view a ·part of one of the rooms occupied by 
the Survey in the Capitol building has been fitted with specimen 
cases and shelves. A collection to be put in these cases is already 
started, and it is thought that, by next Autumn, enough material 
will he on hand to make the beginning of an instrnctive exhibit. 

The value of such an exhibit when carefullv arranO'ed with a The value of n. 
' ~ o State Museum, 

view to illustrating definite occurrences or processes, and when ac-
companied by all necessary charts and diagrams, can hardly be 
overnstimated. But to make such a collection valuable it must 
be ca1·efttlly m·ranged. The specimens must be nicely prepared, 
must be plainly labeled n.nd must be assorted and grouped with 
patient thought and study. There should be no restriction in 
space. Such a collection, when prepttred, represents a great out-
lay of time and money. "\V'hen once prepared its perpetuation The Museum 

h ld b d f . Th ll should be per-and healt y growth shou e assure or all time. e co ec- mauent. 

tions made by previous surveys of the State are now either 
scattered and largely lost to public use, or are buried in boxes 
and cases, dust covered and without labels, of little more value 
than so much rock from a dump pile. Every State should have, 
located at its center of industry and intellectual activity, a well 

• equipped museum, undeL' active management and responsive to 
the needs of the times. There, should be exhibited and explained 
the natural features and the products of tho State, and there, 
should be systematically collected, recorded and prer,erved from 
injury and loi:;s, all that mass of facts which constitutes the basis 
of complete knowledge. 

RELATIONS OF THE SURVEY TO LOCAL AND PR[VATE WORK. 

The State geologist receiver, many applications to visit and to Reasons why it is 

examine different localities in the interests of individuals or of ~"!~i~0 \~~a~lt1~~ 
certain sections. Inasmuch as the Survey force is small, and 
as the whole force is engaged in prosecuting the work systemat
ically in the study of specified districts or subjects, it is impossi
ble to meet these applications in the manner anticipated. A 
mere inspection.by the State geologist, or an assistant, in answer 
to such application, would, in most cases, serve no useful purpose. 
An area must be studied systematically and in detail for conclu
sions of value to be reached. The State geologist is, however, 

2 

on application. 
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glad to receive, from any part of the State, notice of discoveries 
oru1~01e records and records and information of all kinds. Especially is it desir-

des,rcd. 
able that copies of records ofall deep drill holes be sent him. Such 
communications will be held as confidential if desired. With 
the light of all the facts accumulated by the Survey, the geolo
gist may be able to draw conclusions from such records which 
the driller might be far from suspecting. Further, the Survey 
office is the best possible place for recording snch results. They 
are attained at too great a cost to be allowed to go to waste. 
The facts ascertained by such drilling are of value fot· all future. 
Even if only of negative value, a carefully kept record will 
often prevent repetition of useless work ; while, on the other 
hand, results which, at the time, may have no economic value, 
may, with later developments, have most impol'tant bearings. 
When such drilling is in prospect, the State geologist, if advised, 
will be glad to give suggestions as to the prnper method of 
sampling and preserving record of the drillings of such holes. 

rnrormation sent It is particularly important that all information sent should 
should be 
definite. be as definite as possible and that the exact location of any oc-

currence of interest be given by township, range, section, quar
ter section and fraction. Such information will then be duly • 
recorded and filed, and when the survey reaches that section, in 
the prngress of its regular work, the locality will be examined 
and reported upon with all due care. 

Directions r or With regard to specimens sent to the State geologist the fol-
sending spcci · 
mens. lowing rules should be observed: -

1. Packages should be addressed to the ·State geologist, J ef
ferson City, Mo. 

2. Specimens sent, whether by mail or express, should be 
fully prepaid. 

3. The name and address of the sendet· should accompany the 
package, and the towmhip, range, section, and quarter from 
which it comes should be given. If the matter is of impo-rtance, 
it will be regarded as confidential, if desired. 

Much of the m:iterial sent in is, upon its face, valueless, while 
in other cases there is doubt which can only be determined by 

Limits ror exam· chemic1il examination. In cases ,vhere no critical examinntjon 
inutlon. · 

is required, the State geologist will give his opinion regarding 

• 
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the specimens, and, where an assay or analysis is necessary, he 
will, if desired, make suggestions as to the advisability of having 
assays or analyses made. 
. It should be borne in mind, however, that the State Survey is A!!~Y!!tn~!-3:!~ 
not at liberty to make these assays or analyses gratuitously or reasons why.' 

for a consideration. Ina!>much as many persons fail to under-
stand why the Survey cannot do such work, some of the reasons 
are here given. 

First. The Survey cannot know where the specimens come 
from that are sent in by others than its own members, and can 
therefore never draw trustworthy conclusions from them. 

Second. In many cases matel'ial is sent in of which it would 
be a waste of time to make a detailed examination, and in other 
cases alloys and artificial products are sent which would require 
more time than the cases warrant. 

Third. If the Survey were at liberty to do private work, it 
would be possible for a single individual or company to take up 
the entire time of the chemist in doing his or its private work to 
the exclusion of all others. A person having interest outside of 
the State might hand in an immense amount of material for ex
amination, and the State of Missouri would thus be conducting 
a chemical laboratory for his exclusive benefit. 

Fourth. The chemical work absolutely essential to the sucuess
fnl operation of the Survey, occupies the full time. of the chemist . 

• 
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Prevton~ geologic The geologv of Lafayette county has not been connectedly 
work m Lafay. , " • 
ette county. studied nor descnbed even to the- extent that other counties of 

the State have received treatment by the earlier geological su1·
veys. About all that has been published is contained in the re
port of the Geology of Northwestern Missouri by G. C. Broad
head, in Part II. of the Report on Iron Ores and Coal Fields of 
1872; some fourteen pages, in the fhst part of this report, re
fer to the geology of Lafayette county, and matter relating to 
it is also found in a dozen or more other pages, scattered through 
the report. The information thus given is, further, neither con
nected nor complete, but consists largely of descriptions of 
outcrops, sections and records found at various localities and de-

Scope ot present rived from various sources. The systematic work which is now 
work. in progress in the county aims to give an exhaustive description 

of its geology in a report illustrated by detailed maps and sec
tions. The progress of such work is, however, necessarily slow 
and, pending its completion and pursuant to the general plan of 
work described in the preceding administrative report, this bl'ief 

(!4) 
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article is prepal'ed, relating to what is at present the most im
portant mineral product of the county. 

Results here ex- It is to be distinctly un<lel'stood, howevel', that the conclu-
pressed are pro- . , • 
vtsionaI. s10ns here expressed are not final, and al'e subJect to the modifi-

cations which the results of detailed work may hereafter call 
for. The descriptions and the deductions are almost entirely 
such as result from a reconnoissance and al'e presented, merely, 
to answer immediate calls for infol'mation, while the detailed 
work is in progress. 

Rocks belong to The Rooks of Lafayette County, with the exception of a few 
the 11Itddle Coal • . 
Measnres. patches Ill the western port10n, have been referred, by the geolo-

gists of the earlier surveys, to the Middle Coal Measures. They 
consist of alternations of limestones, shales, sandstones, clays 
and coal beds, the whole aggregating severnl hundred feet in 
thickness. 

The Coal Reds ot In this column of rocks several coal beds occur. Of these, 
Lafayette coun-
ty. what is known as the Lexington Coal Beel is at present of greatest 

industrial importance. In the southeastern portion of the 
county, however, in the vicinity of Concordia and Aullville, · 
another underlying be<l, known as the Mulky coal, is worked and 
is there of chief importance. Outcroppings of othcl· beds occur 
at numerous localities where the coal is too thin to be profitably 
worked; at some places, notably above Waverly, such coal is 
reported to have been dug into of consider.tble thickness, but the 
developments al'e not sufficient for one to predict the extent of 
the bed. Again, at ot.her localities, deep drill holes have been 
put down in which thick coal beds are reported to have been 
struck; but the results from such deep drillings at different 
plnce.s are conflicting, and it will take a closer study than this 
article purports to be tho result of, a ~ore careful sifting of facts, 
before the reported results of such drillings can be reliably 
judged of. 

Position of the The Lexington Coal Bed is situated geologi_cally in the neighbor-
~a~ngton Coal hood of 230 foet below the top of the Middle Coal Measures. 

Geographically it is included within the shaded area of the page 
plate map accompanying this article, and west of Aullville the 
outlines of this shaded area represent apprnximately the outcrop 
line of this bed, as provisionally defined. Ea5t of Aullville it rises 
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higher above w,tter level and is found only near the hill tops in 
comparatively limited patches. H ypsornetrically it is in such a 
position that its outcrop is almost always above the adjacent 
water level. It lies in a gently undulating sheet, with a slight 
north we:oterly dip, which crops out along a sinuous line on each 
side of the m·tin rlraina<Ye channels. The thickness of this bed Thickness or the 

' o ' Lexington Coal 
is not very v.iriable, and a fair average of its sections is shown in Bed. 

the plat on the accompanying plate. In the vicinity of Lexing-
ton it exceeds the average by two or three inches and in a few 
localities reaches a thickness of two feet. ·west of Lexington, 
along the river about ,v ellington and Napoleon, the coal is about 
eighteen inches thick; in the vicinity of Higginsville and Corder 
it is from seventeen to twenty inches thick, and in the vicinity of 
Odessa it is from fifteen to sixteen inches thick. 

The 11:lulky Goal B ed is situated, as far as we can judge from The position ot 
• . • the Mnlky Coal 

present knowledge, at ii very vn.r1able distance below the Lexmg- :ued. 

ton bed. In the vicinity of .Mulky creek, two and a half miles 
southeast of Aullville, the interval between the two heels is in the 
neighborhood of fifty feet. About a mile soutbeast of this point, 
it is apparently nearer seventy feet; while, in the vicinity of 
Aullville, concordant results of two drill holes show the existence 
of a bed below the Lexington coal at a depth of about one 
hundred and fifty feet, which coal, is the only one in this section 
which con Id be considered the equivalent of the Mulky bed. 

The existence an<l the distribution of the Mulky coal i:-. best Th c d,strlbntion 

d . l . I . . . f A ll 'II l I 1· t· h or this bod nn· etermmec Ill t 1c v1c1111ty o u v1 e am tie out me o t e certain. 

shaded area, cast a•1d northeast of that place approximately defines 
its limits, as far as has been determined by reconnoissance. 
vVest of this, drill hole records or other results of deep explora-
tions are too scarce, and the country has not, as yet, been suffi-
ciently studied for one to attempt to define the distribution of this 
coal, or even to assert its existence or absence over this area. T he T.hickness of the 

J\Iulky coill. 
thickness of the :\,folky bed, where opened upon, is seen to be very 
nearly the same as that of the Lexington bed. At three differ-
ent openings, a few miles west of Concordia, the thicknesses 
measured were respectively: nineteen inches, t wenty-two inches, 
and twenty inches; at the Elling shaft, nearly four miles west of 
Concordia, the thickness is reported to be between twenty-two 
and twenty-four inches . 
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Brcaksinthecon- The Coal Arna. A study of the accompanying map will show 
tinulty of the . • . 
Coal area due to that the contiumty of the coal area 1s very much broken.* This 
two causes. 

is due to two causes. One is a cause at present in action aud, 
though extending back far into geologic time, is yet posterior to 
the deposition of all the Carboniferous rocks in the county ; 
namely, the process of erosion along the lines of flow of the now 

Tlb:ii~ndatone existing streams. But, in addition to what may thus be called 
the erosion area of these streams, a, sinuous st.rip of country, des
titute of coal, can be tra..ced on the map from the south line of the 
county, near Tabo post-office, northwards through Higginsville 
and Page City to the river. In this strip, which in the vicinity 
of Higginsville is between one and two miles broad, no Lexing
ton coal bed is found. On the contrary, deep drill holes have 
been put down hundreds of feet into the ground hc1·e and have 
struck nothing but sandstone and shales. It is in this strip that 
the McCau:;lan farm drill hole, reported to be eight hundred feet 
deep, is located, which is referred to on page 42 of Part II of 

Age ot the sand· the report of 1872. This sandstone is considered in the report 
stone. of 1872, above referred to, to be the upper sandstone of the 

Lower Coal Measures, and its position has .been explained by 
considering it a protuberance of these. lower ro~ks. Recent 
drillings and other developments, however, furnish reasons for 
a modification of this view, and the writer is inclined to assign 
a late1· age to these sandstones than to the adjacent coals and 
limestones. The strip above outlined has nll the appearances of 
being the site of an ancient river channel, eroded during some brief 
period of elevation and afterwards filled by deposits of sand and 
finer material, dnring a subsequent period of submergence. 
Studies now in progress in Johnson county, in the extension of 
this line, go to confirm this interpretation, but sufficient facts 
have not yet been accumulated for it to have been accepted as 
final, nor for the age of such erosion to have been determined. 
It is presented merely as a promising working hypothesis, an::l 
criticism of it will be very welcome. 

*The limits of this coal area, it will be noticed, are not ,narked in places by 
defloit(! lines. This, in some cases, is because data have not been obtainable 
for accurate definition, while elsewhere, especially In the eastern and north
eastern portion of the county, the work of the Survey has not yet progressed 
far enough for closer delineation to be attempted. 
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Tlte Goal Tonnage. The total coal area of Lafayelte county, The coat Area of 
. . . Lafayotto OOUI\. 

as shown on the map, 1s approximately four hundred square ty. 

miles. :From this figure an approximate estimate can he made 
of the coal tonnage of the county. For this purpose we will 
neglect those areas of the Lexington cmil which are known to 
overlie the Mulky coal east of Aullville, and will throw out of 
the consideration any portion of the Mulky coal bed which may 
underlie the area west of Aullville. Thus the e:;timate will be 
on the assumption of only one coal bed over the entire coal area. 
Should the presence of the Mulky bed west of the vicinity of 
Aullville be demonstrated later, a very great increment to this 
estimate of the coal tonnage of the county will be made . For 
the purposes of this estimate, we will further assume eighteen 
inches as an average thickness of the coal over this area. On 
this basis, the total amount of coal in the county would be 669,-Total

1 
amount of 

008, 

000,000 tons or about 2,600 tons per acre. With the present 
methods of mining it is probable that nearly 80 per cent. of the 
coal in the ground is excavated and shipped; but assuming it to 
be even as low us 60 per cent., the gross value of the product 
from the above total tonnage, at present market prices, would 
be about $fi70,000,000. Allowing a net profit of twenty-five Total value or the 

• ooal. 
cents per ton ( about one cent per bushel), the total net profit 
on thi,; amount of coal would be in the neighborhood of $100,-
000,000. On the same assumption, the gross value per acre of 
the contained coal would be in the neighborhood of $2,500, 
while the net value would be about $400.00 per acre. 

The value of the coal contents of such land, based upon the mmculttes tu the 
• , • , way of fixing ex-

present market pnces of the same substance, 1s thus many times aot values. 

what the land is valued at for farming purposes. Coal, however, 
is ·a possession which is not convertible until excavated and trans-
ported to market, and , until this is done, it represents just so 
much capital lying idle in the ground. Moreover, the coal of 
any one tract cannot be opened upon, excavated and thus con-
verted into ready money in a short time; but the work will pro-
ceed slowly and the returns will come in gradually from year to 
year. Thus, if a man own a property of forty acres, of which, 
according to our calculation, the net value of the coal is $16,000, 
and if he does not receive any of this $16,000 until the expira-
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tion of fifteen years, then the present value of his land is a sum, 
which, at compound interest at current rates, will amount to $16,-
000 in fifteen years; this at 6 per cent. i11terest will be about 
$6,700. The exact time when a man may receive the full net 
value of the coal contents of his land depends upon many· in
definite factors, such as the grnwth of facilities of transporta
tion, the demand for the product, etc. It is thus impossible to 
give any one value per acre which will apply to all coal lands, 
even though their coal contents and toe conditions under which 
it occurs he similar. 

Pro~pccts of the The Goal lnclttsl?',11. For L:tfayette county, however, there Coal Industry. t 

is every prospect that the coal industry will increase largely in 
the near future, ttnd the developments will probably be most 
active along and adjacent to the railway lines at prnsent con
structed. This county stands already second in the State in 
the amount of its annual procluction, and the product for the 
year ending June 30th, 1889, wa-, over 320,000 tons, with an 
average value at the mine of nearly $537,000. This product is 
about 14: pet· cent. of the total for the State during the same 
period. 

The extensive The fact that, in this county, a coal bed is worked, on a large 
working of so . l l <l "d bl 'fi h" h h . thin a bed is re· comrnerc1a sea e., an at cous1 era e pro t, w 1c , at t e most, 1s 
mnrkable. 

very little over two feet in thickness, and which is generally con-
siderably less than this, will be to many a surpt·ising fact. In 
this country coal les,, than two feet in thickness has been ignored 
in tonnage estimates, :tn<l when less than three feet in thickness 
has been considered of value only when above water level and 
othenvise favorably located for cheap mining. In the present 
case, not only is the bed less than two feet in thickness, but it is 
mined in places by shafts neady ope hundred feet deep, out of 

L11»1is assigned in which all water has to be pumped. In England coal seams less 
England. 

than two feet in thickness are considered wodrnble on large 
sc.tles, and official estimates of the workable coal of the United 
Kingdom have inclncled all beds above one foot thick, within a 
depth of 4,000 feet. That this country will, before many years, 
approach England in industrial activity cannot be doubted. The 
practicability of working these coal beds of Lafayette county 
under present conditions is a demonstrated fact; with ful'lher in-
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dustrial growth we c:in, therefore, confidently look: forward to ri 
much greater development of its coal interests . 

The reasons which have permitted the mining of this coal so CondlUons ravor· 
. . . • Ing mining In 

far w1Il apply equally to its development 111 the future. Bnefly L11fayette coun-
ty. 

state<l these are, fir,,-t that it is generally above watel' level and 
can he opcne<l by <lrifts Ol' shallow shafts, can be deained by 
natural flow or wit,h siphons. This condition of the bed is well 
seen along the river bluff:i where the coal Cl'Ops out, generally 
above the level of the railw:iy, continuously for miles. Towards 
the interior, the general northwesterly dip of the bed, and conse
quent southedy rise, tends to maintain this relation between the 
position of the beds and the travet·sing drainage channels, so that 
the coal crops oul, at frequent intervals along the hill sides 
bordering tho strearus. Further, among the conditions favoring 
the mining of this coal, is the presence of an excellent roof which 
overlies it, and the fact that the propol'tions and divisions of 
slate, between the coal an<l the li:nestone head rock, arc such as 
to permit of mining hy a method similar to the long-wall, by 
which almost all of the coal is excavated. With future develop- Enlarrmont of 

ments and enlargements of the industry, it is probable that coal ~?f11; 0~
1
~~st. 

wi 11 be produced at a considerably lower cost than at present. 
Mining is still carrie<l on here, on what would be considered else-
where a small scale; cutting of the eoal is done by hand and 
hauling in the mines either by nrnu or mule power. With the 
introduction of :;uitable coal cutters and wire l'Ope haulage the 
cost of prnduction will be considerably reduced. 

The Composition of the Goal. No analyses or other tests of 
these co,\l., of this eouuty have been malle by this Survey. In 

1 Ana yses of the 
Part I of the Report of 1872, alroady cited, analyse~ of six of coi,1. 

these coals are give n which 5how the following ranges of compo-
sition: -

Water........... . . ..... 5.55 to 8.85 per cent. 
Volatile mattel" ....••... . 34.05 " 42.95 " " 
Fixed carbon ...•••.....• 39.66 " 50.04 " '' 
Ash ..... ·.............. 5.14 "18.17 " " 

They are, thus, decidedly bituminous coals, somewhat high in 
water and in ash. Just what their capabilities are fot· the pur
pose of coking, gas production, or any other of the uses to which 
coal is put, cannot be stated without further examination. 
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tion will warrant. 

(22) 
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PREFATORY REMARKS. 

The following paper, on the building materials of three of the south
eastern counties of the State, is the product of about two months' time 
spent in the field; and though, by no means exhaustive, it will be 
found a useful description of an, as yet, almost untouched subject, and 
its preparation reflects great credit upon the energies and discernment 
of its author. This article, like others of the bulletin, is a partial result; 
it is a provisional publication and may be taken as a sample of what will 
be produced in the future from that general reconnoissance along the 
various lines of work, to be carried on simultaneously with the syste
matic and detailed work, as outlined in the preceding administrative 
report. The questions relating to the origin, distribution and properties 
of the substances here treated of, -are numerous and intricate, and can 
only be solved by critical and comprehensive study. But the impor
tance of these questions demands just such study as tllis. The very 
incomplete figures which the Survey has so far been able to collect are 
yet sufficient to show that the value of the total product of stone quar
ries of the State reaches many millions of dollars, and the value of the 
annual product must be now several millions. Stone is destined to be 
used more and more in tht:future for building and other purposes, and this 
not merely in the ratio of the increase of population, but further be
cause permanent construction is destined to succeed the temporary 
construction which has been largely the practice heretofore. This 
change is already taking place in the East, and, as a notable illustration, 
may be cited the case of the Pennsylvania Railway, where iron bridges 
and other structures are being almost entirely replaced by stone ones. 
Though no definite figures relating to the clay products are at hand, their 
value cannot be second to those of the stone quarries, and the tile and 
brick industry of the State is recognized to be among the most impor
tant in the country. Its future growth cannot be doubted. With the 
recognized importance of these substances in the industrial world; the 
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time is certainly past when we should be comparatively in the dark, not 
only as to their distl'ibution and as to the best localities fol' obtaining 
them, but also as to their capabilities and adaptabilities, when found. 
Enterprises must fail if they have not this fore-knowledge. . Scientific 
experimentation should always precode an industrial venture, and this 
experimentation shquld be exhaustive and on a scale propodional to 
the interests involved. The increase in the number of laboratories 
and testing works during recent years is an indication that this need 
is beginning to be felt, and it is with an appl'eciation of this need that 
the Survey contemplates, as part of its work, an investigation into the 
properties of the materials herein treated of. 

ARTHUR WINSLOW, State geologist. 

GENERAL GEOLOGY. 

Presumable age of Iron, St. Francois and Madison counties, situated in South-
the rocks. eastern Missouri, include the most important part of what is 

known as the Missouri Archrean district. With the recognized 
Archreau rocks, however, Lower Silurian rocks are associated; 
the Archrean rocks rising in hills of dome-like c;hape through the 
Lower Silurinn strata, which surround and rest upon them. The 
hills vary in height from less than one hundred feet to about 
seven hundred feet. The rocks which have been determined as 
composing the Archrean, are the crystalline siliceous rocks and 
the porphyry conglomerates, given in the following classifica-

Nature of the 
rocks . 

Classification or 
the rocks. 

tion. The Lower Silurian strata consist of what is possibly 
Potsdam Sandstone, and of the Second Sandstone and of tho 
Third Magnesian Limestone of Swallow. Tbe latter formation 
consists of thick beds of limestone, whichare often magnesian, 
and also of beds of marble; the latter are, however, of much 
more limited distribution than the former. 

For convenience of discussion the following provii3ional classi-
fication of the rocks of this region is adopted. It is a classifica
tion adopted with reference to the industrial uses of the rocks. 
n cannot be considered in any way final until a detailed study 
into the origin and composition of the various rocks is made. 

1. CRYSTALLINE SILICEOUS ROCKS. 

a. Granite. 
b. Syenite. 
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c. Porphyry and Felsite. 
d. Diabase and Diorite. 

2. CARBONATES. 

a. Limestone. 
b. Marble. 

3. FRAGMENTAL ROCKS. 

a. Sandstone. 
b. Conglomerates and Breccias. 

25 

The clays of commercial value, so far as discovered, are not Clays and sands. 

wide-spread, and are practically undeveloped. The clays which 
have been worked are classed locally as brick and pottery clays, 
and will be discussed under these headings. The sands and 
gravels are recent Qu,lrternary deposits. 

BUILDING STONES. 

The building stones nre the most important materials of con
struction to be considered here; they will be discussed in the 
order of the classification given. 

CRYSTALLINE SILICEOUS ROCKS. 

Gmnites. - Of this group the granites afford the most valu- Distributtouofthc 

able structural materials. Their most important occurrences grnuitos. 

are in the southern 1)art of St. Francois county, the t\Ortheast-
ern part of Iron and the northwe3tern part of Madison counties. 
These rocks have many qualities to recommend them, which are Qurutties. 

apparent on curiiory observation. The colors are excellent, 
varying from red and pink to gray, while often a contrast be-
tween the colors of the constituent minerals yields very beautiful 
effects. They take tL brilliant polish, are very strong and are 
reasonably durable. Other considerations which make these Conditions of oc-

. . • . . • currence. 
gramtes valuable he m the cond1t,1ons under which they occur, 
and these conditions probably hold over extensive areas. The 
first of these is, that the joint planes, or open seams in the rock, 
are in number and arrangement so happily adjusted as to make 
the quarrying of the rock easy and economical. The second, is 
that very little " stripping " has to be removed before stone 
quarrying ma.y be carried on. Further, the stones are easily split 
by the quitrryman, and are easily dressed by the stone cutter. 
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The localities where the g1·anite is workable, although not im
mediately accessible to the railway, can be reache<l in most 

Demand and mar- cases by switches or tramways. The demand for these granites 
ket tor granites. . . • 

for bmlchng purposes and fol' pavmg blocks seems to be con-
stantly growing. The principal markets are St. Louis nnd 
Chicago, but the stone has found its way to many distant parts 
of the United States. 

Distribution and SyenUes. The syenites are wide-spread but have been 
qualities of the • 
syenltes. quarried only in St. Francois county. They take a good polish 

and at·e very handsome. Their colors are dark pink, and light 
and dark grays, which are mottled with red feldspars and with 
black crystals of hornblende. These rocks, when quarried, are 

uses. now used entirely for paving purposes. Only one attempt has 
been made to quarry them for dimension stone, and this pl'Oved 
a failure because of the easy fracturing of the rocks along num
erous, almost imperceptible seams. 

"Motions" and Near Knob Lick the syeniteis worked extensively in" motions," 
"motion work.'' h , b · · · th' · 1 f k t e name mot10n emg g1ven rn 1s reg10n to a c ass o wor con-

fined to boulders, which either lie ttlready loose upon the surface, 
or are excavated from the decayed rock by pick and shovel. 
These boulders in the syenite lie in situ to a depth of twenty or 
more feet. The. decay of the rock mass has progressed from a net 
work of joint planes, the amount of decay diminishing away from 
these planes until, near the center of the meshes, the boulders 
are still fresh and ready to be splitand worked. Many are thus 
able to make paving blocks who could not assume the expense 
of opening a quarry. A '' motion '' man, assisted by a boy to 
drill and split bouldet·s, will probably produce from this rock an 
average of seventy paving blocks a day. Motions are occasion
ally developed until bed-rock is re(tched, when derricks are put 
in use and small quarries opened. 

Distriou.uon and Pornh1yries and Felsites. The {)Orphyries and felsites are 
qunht1cs of the r 
f~~f~r1es and widely distributed and make up the greater part of the Archrean 

rocks. They take a high polish, and arc of widely varying col
ors, such as red, purple, green, black and brown of many shades. 
The porphyries are especially handsome, containing, as they do, 
crystals varying from mere specks to those several inches long, 
which contrast beautifully in colot· with the matrix of the rock 
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They are exceedingly hard and break with a sub-concoidal frac-
ture. Their specific gravity is very high. For dimension uses11m1ted. 
work these rock5 will probably never be extensively quarried, 
principally because the joint planes which intersect them are so 
numerous as to make it impo5sible, or· at least extremely diffi-
cult, to obtain large enough blocks; and also because the rock 
is so very hard that, worked by present methods, it cannot be 
dressed without too great an expense. However, th~y split 
easily and a.re wiclely worked by sm:ill companies for paving 
blocks; and for these they have the reeommen<la.tion of being 
very durable, but have the defect that, unlike the grnnites which 
wear to a very rough surface, they become very smooth and 
slippery with use. 

Diabases ancl Diorites. Those rock,:, are found most exten- Distribution of 
diabasea and 

sively in Madison county. They are commonly called green dtorttes. 
stones, and are intrusive in the granites, but have not been ob-
served in the prophyrie:s by the writer. They ,n·o mo3tJy dark 
gray in color, and are a:s re,tdily polished and dressed as the Qtrnlaics. 

granites. Such attempts as have been made to quarry them for 
dimension stone have failed completely on :tccount of the lat·ge 
number of seam-; and joint planes. They make good paving 
stone and arc easily quarried and split. 

CARBONATES. 

Limestone.<;. The lime.stones exist in these counties in inex- Distr11>ution and 
<JU:tliUes of 

hanstihle supplies. They are, as a rule, easily quarried, and limestones. 
some of them dress very readily. Their best color is a soft 
buff, although they are ah;o of a dark grny and an almost white 
color. They seem to be very durable. No attempt has been ' 
matle to quarry them for any commercial purpose:s. Locally they uses. 
are used extensively for founchtions, bridges, w:ill.s, tiling, etc., 
and a few very handsome dwelling hou::;es have been constructed 
of them. 

1-lfarbles. The marbles arc confineJ in these countie3, so far as Distribution ot 
. k t I d -:,,I' ]' t' I I t th . ]' marbles. 1s nown, o ron au lhac 1son coun 1es. . n 1·011 coun y e1r c 1s-

tribution is confined to the territory drained by Marble creek 'lnd 
the head watcr:s of Stout's creek. In ~fadison county ~hey are 
confined practically to the townships of ranges five and six east, 

3 
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and, in these, to the territory south of the Little St. Francois river. 
Mode of occur· The marbles occur, in places, with a total thickness of probably 

rence. 
thirty or more feet, and some strata may be found which are two 

Qualities. feet or more thick. Their colors are beautiful, varying from 
light gray to dark red and chocolate, sometimes exquisitely com
bined in variegation. They are capable of taking a brilliant 

The development polish. No well directed effort has been made to develop these 
of the marbles. 

marbles, but several partially successful efforts have been made. 
The chief reasons for their discontinuance have been: the dis
t,rnce from railways, thinness of strata, frequent seams and 
blotches of gl'een and brown ferruginous clays which weather 
out on exposure, and a tendency of the stone to "pluck," in a 
damaging way, under the tool-, of the stone cutter. In spite of· 
these numerous drawbacks there are, however, many places 
where well conducted quarl'ying may be profitably carried on, 
and the marbles made a soul'ce of consider,lble wealth. 

FRAGMENTAL ROCKS. 

Distribntionoftbe Sandstone. The Second Standstone is found in many locali-
snndstones. I M · L' · I 

Qualities. 

Distribution of 
conl.(lomcrntes. 

Porphyry con· 
glomcrntc. 

tie5 capping t 1e .i: agnesian 11uestoncs or rcstrng upon t 1e 
Archrean rocks. In St. Francois and :Madison counties the 
beds sometimes ·reach a thickness of one hundred feet or more. 
They are often sacharoidal, but arc mostly stained red or yellow 
with fel'ric oxide. They disintegmte most easily and aro unfit 
for building material, although they have been used by the rail
way company in constructing bridge abutments, :rnd locally for 
door and window sills . 

Conglomerates and B1·eccias. Several varieties.of these rocks 
are found, most of which are not now in their proper geological 
horizon, but exist only as bouldcl's scattered over the hill slopes. 
The contained pebble,; are usually limestone, while the cement
ing material varies, being in di!fcrent localities, lime, silica and 
limonite respectively. On Pilot knob and Shepherd mountain, 
Iron eounty, there or.curs a porphyry conglomerate in which the 
pebbles ( often large enough to be callHd boulders) are porphyry, 
as is also the cementing matrix. This rock was quarried locally 
at Ironton, but was found to be not durnble, disintegrating vel'y 
rapidly. Extensive and thick beds of porphyry conglomerate 
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are found in the northwestern part of Madison county and in the 
eastern part of Iron county. In tbe western part of Iron county 
is a conglomerate consisting of light green crystalline limestone, 
or marble, containing small, well rounded pebbles of a darker 
green sub-crystalline limestone. It ID::tkes a very handsome 
ornamental stone, but the quantity is probably so limited as to 
make the occurrence of 110 commercial value. 

CLAYS. 

In the area here discu:,sed no sedimentary clays have been Sedimentary and 
residual clays. 

observed excepting such as have resulted from local washings 
from the hillsides; but, of residual clays, there are very extensive 
beds, products from local decomposition of the rocks, which 
vary in thickness from a few inches to seventy feet or more."' 

BHICK CLAY::,. 

The only demand fot· bricks is the local one, which is extremely Bricks made tor 
small; consequently the industry has been carried on only in a toc:ilusconty. 
desultory w.1y. The material use<.l is a clay, residuary from 
magnesiau limestone, but is fit· for use only to a depth of about 
eighteen inche::;, where, having been weathered and leached by 
rain water, it is in a condition lo make a fail' quality of brick 
which burn to very dark colors. The clay is sticky and much 
sand is required in moulding it, which is probably the reason for 
the failure of severnl brick making machines which have been 
tried in Iron and Madison counties. 

Iu Iron county, brick has been made at Ironton, Iron Moun- Production. 
tain, ~li<ldlebrook and Arcadia. The total product amounts 
probauly to not over li,000,000 bricks. 

Iu St. Francoi::; county, bricks have been made at Farming
ton, Bonne Tel're, Doe Run and DcL,tssu,,. The product to date 
amounts to about 15,000,000 bricks. 

In )fodison county, bricks have been made at Fredericktown 
and at many small kilns in the country. The total product is 
prnbably less than 30,000,000 bricks. 

* See Geological Survey, Missouri, 1872, page 13. Raphael Pum1>elly. · 
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POTTERY CLAYS. 

Kaolins arc known to exist at several localities. These are 
in the western part of Iron county, and in the eastern part. of 
Madison county. The clays result from the decomposition, in 
situ, of certain porphyry rocks, and they have probably a wider 
distribution than that at presept observed. . 

In both Madison and Iron counties, many years ago, these 
' kaolins were ruined, and made into several excellent varieties of 
stone ware. The digcontinuance of these works appeat·s to have 
been due not in any way to the character of the clay, bnt rather 
to lack of cheap transportation facilities, and, possibly, to private 
reasons of the owners. 

E~amlnations not The writer has not yet had opportunity to properly examine 
yet completed. 

Strea 111 sands. 

Sand-rock. 

any of these kaolins, because such pits as have been opened into 
them have become filled with water ai1cl debris during a long 
period of disuse, and the samples taken from the <lumps about 
the pits are not now worthy of analysis or mechanical test. The 
facts observed by a cursory examination indicate, however, that 
there are extensive occurrences of a v,duable quality of kaolin 
which is adapted for the production of a high grade of stone 
ware. In some· places it contains a large per cent. of peroxide 
of iron, and will make a valuable commercial paint. It is the 
intention of the Survey to make further and more detailed ex
aminations into the extent and character of these clays. 

SANDS. 

The many water-courses furnish an abundance of sand and 
gravels of chert and po1·phyry. These are easily accessible and 
are extremely useful as road-making matcrinls. A sandstone 
which has been assigned to the same geological ·horizon as that 
at Crystal City, occurs in some localities, and is soft and sac
ch.aroidal and otherwise similar to this stone. Chemical exami
nations have not yet heen made of it . 

.. 



LADD.] BUILDING STONES, CLAYS AND SA~"DS. 31 

DESCRIPTIVE LIST OF STONE QUARRIES. 

IRON COUNTY. 

QUARRIES IN GRANITE. 

G1·aniteville. In township 34 north, range 3 east, on the Syentte Granite. 

southern half of the line dividing sections 10 and 11, are two co. , 
quarries which have been operated since 1882 by the "Syenite 
Granite" company. Those qm1rries are probably the largest in 
the State. They are admirably located on hill slopes, which loca-
tion permits of their being drained by syphons. The rock is ao11arncter or the 

d l · rock. re granite, cxposeL m extensive outcrops, generally with a thin 
cover, necessitating little stripping. lt is very easily quarried, 
having a good " bedding" plane, and vertical joint planes, in 
sufficient quantities to assist tho quarryman greatly in getting 
out stones, and yet not so abundant as to prevent the obtaining 
of very large blocks. The color of this stone is red or dark Color. 
pink, mottled with gray and black, the red shades being due to 
feldspar, the others to a more or less smoky quartz. The rock 
takes a high, lustrous and handsome polish; hut on account of 
excessive hardness, it is very difficult to dress. 

The plant consists of a switch about three miles long, which The plant. 

connects the quarries with the Iron Mountain & Southern rail-
way, a locomotive and two stationary engines, two steam travel-
lers, a vertical and a lathe polisher, several derricks, steam drills, 
an office, a store, cxten:;ive sheds, work shops, etc. 

The product si.nce 1882 is about 250,000 cubic feet of dimen- The product. 
sion stone, about 5,000,000 paving blocks, and a large amount 
of " rip-rap," which has been used for ballast by the Iron 
Mountain & Southern rail way, and also extensively in the man-
ufacture of grnnitoid pavement and sidewalk flags. 
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Among the important structures for which these quarries have 
supplied stone are the following: -
Fagin building, St. Louis, 1.\10. 
Odd Fellows hall, " 
l\Iercantile library, " 
Roe building, " 
Singer building, " 
Commercial building, " 
Ligget & Meyer bldg. " 
Rosenheim building, " 
Meyer Bros. building, " 
Drummond tobacco 

factory, " 
:Merchants bridge, " 
St. Louis ,,tand pipe 

tower, " 
Boatmen's Bank bldg., " 
Rookery building, Chicago, Ill. 
l\Iarshall Field bldg., " " 
Studebaker building, " '' 
Sa\•01-y hotel, Dubuque, Iowa. 

" 
" 
" 
" 
" 
" 
" 
" 
,, 

" 

" ,, 

Corrigan building, 

Rialto building, Chicago, Ill. 
Northwestern Guarantee Loan 

Co. bldg. ,Minneapolis, l\iinn. 
Society for Savings building, 

Cleveland, Ohio. 
Central Sav. Bk. ,Baltimore, M.d. 
Union Depot building, Indian-

apolis, Ind. 
City Hall bldg., Cincinnati, O. 
Cincinnati art museui:p, " " 
.11':tna Bnnk bldg., " " 
German Savings Bank, " " 
Whitney National Bank, New 

Orleans, La. 
iiorris bldg., New Orleans, La. 
Oriental hotel (now in construc

tion), Dallas, Texas. 
Paxton building, Omaha, Neb. 
Heest bldg., Kansas City, l\fo. 

Kansas City, l\Io. 

Among the largest pieces of dimension stone which have been 
quarried here ai·e: The Allen monument in Pittsfield, Mass., 
which is 42 feet high and 4!- feet square :1t the base, and 
weighs about 45 tons; the columns in the front of the Stude
baker building, in Chicago, which nre ten in number and are each 
18 feet high and 4! feet in diameter, and weigh about 18 tons; 
and the window sills in a Chicago building, on Adams street, 
between Fifth avenue and Franklin street, which are each 3 feet 
square by 17 feet 4 inches long. 

){ode of odccuhr· H. A. Sheahan. In township 34 north, ran
0
0'e 3 east, a little 

rence an c ar· 
~g~'/_~ of tho south of the" Syenite Granite" company' s qunrry, Mr. Sheahan 

opened a sniall quarry, in August, 1889. The manner of occur
rence of the rock with reference to quarrying, and the character 
of the stone is similar to that of the Graniteville quarries. Little 
work has been done here. No dimension stone bas as yet been 
quarried, an<l only a few thousand paving blocks have been 
produced, which were hauled in wagons to Middlebrook for 
shipment. 
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Phil. Sclmeidei·. In township 34 north, range 3 east, section 
10, west half, M1·. Schneider has two granite quarries which were 

l . 1885 Tb 't l 1 ti l f :Uode ot occur-opene( in • ey a.l'e st ua Ct on 10 west s ope o a gran- rence of the 

ite ridge where drainage by siphons is possible and quarrying is rock. 

easily carried on. The characteristics of tho outcrop and of the C'haracter. 

stone are about the same as those at Grnniteville, which have 
been described above. The plant consists of two stationary en- Plant. 

gines, a steam trnveller, six denicks, three polishers (lathe, 
vertical and pendulum), a short tramway, blacksmith shop, office, 
boarding houses, sheds, tools, otc. A railway connection, three 
miles long, with the St. Louis, Iron ~fountain & So. ry. is con
templated. The total output to date is about six million paving Production. 

blocks, in addition to an undetermined amount of dimension 
stone. Among the important structures for which it has fur- uses. 

nishGd gra.nite are the Lemp building, and the Moline and Mer-
chants bridges, all of St. Louis. 

Oza1·k 1lfountain. About a quarter of a mile south of Gran 
iteville is a quarry which was opened in 1869, and which is the 
oldest granite quarry in Missouri. It is in the same outcrnp as 
the Graniteville quarry and the stone answers to the same de- Character or the 

• rock. 
scription. The quarry is not now worked, but, when in opera-
tion, from five to six huntlrcd men have been employed hern at 
one time. Stone from this quarry was used in the construction uses. 

of the famous Eads bridge across the 11ississippi, of the Illinois 
and Iowa State houses, of the St. Louis and Cincinnati custom 
houses, and of the Memphis and Little Rock post-offices. The 
stone taken out was, however, inferior to what can be obtained, 
as it was mostly surface rock. 

Pilot [{nob Company. In township 34 north, mnge 3 east, 
section 22, center of southern half, there is a very small quarry 
belonging to the Pilot Knob company, from which a few paving 
blocks have been quarried. The outcrop of granite is very large conditions of oc· 

here, and can trobably be quarried advantageously for dimen- currence. 

sion stone, as the joint planes seem to be so situated as to facili-
tate quarrying, and yot not to interfere with the production of 
large blocks. The stone is composed of grains of clear trans- composition. 

parent quartz and of crystals of darl~ -pink feldspar, which latter 
give it a reddish color. It takes an excellent polish. 
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QUARRIES IN PORPHYRY. 

J. S. Benson. In township 31 north, mnge 4 east, section 
14, east half, about three miles from the railroad, is a small 

Product. quarry in porphyry, opened in the spring of 1888. About 
700,000 paving blocks have been produced to date here, which 

Oharacter of the were shipped to St. Louis and :Memphis. The rock is too full of 
rock. joint pl.mes to permit of its being quarried for dimension stone; 

but it splits well ancl is easily made into paving blocks. Its color 
varies from <lark blue to pink. 

May and Tow. In township 31 north, range 3 cast, at 
Annapolis, is a quarry at which work has been discontinued, owing 

Character 0c the to the extreme difficulty with which the rock was worked and 
rock. also on account of the numerous c;eams and joint planes which 

intersect it. The stone is a blue-black porphyry, speckled with 
crystal::; of gray folds pat·. IL has numerous inclusions which 

Product. resemble bombs in a lava flow. About 10,000 paving blocks 
is tho total product of the quarry. 

E. W. Gmves. In township 30 north, rnnge 4 east, section 
16, northeast quarter, is an outcrop which has been worked in 

Character of the" motions." The stone is a dark, bard and brittle porphJrrv 
rock. J 

which splits easily. It is fit only for tho production of paving 
block-i, and only a very few of these have been made. 

QUARRIES IN LCMESTO.NE. 

Gal'ley anll Mann. In township 33 north, mnge 3 east, sec
tion 1, near the center, are seveml small quarries in tho mag
ne:;ian limestone, which i:; here covered by about a foot of strip-

eotor of the rock, ping. The color of the stone is blue in some strata, and yellow 
in others. The yellow variety dresses easily and makes a 
handsome building stone, but the blue is less easily worked and 
is less valuable. The strata vary in thickness fro:n 6 inches to 2 

uses. feet. The output from these quarries has been small, and has 
been used mostly for foundations. They furnished stone for 
one small dwelling house, and for Dr. Goulding's hospital, 
both at Ironton, the latter a hand:;ome edifice. 

Hastings. In township 33 north, range 4 east, section 5, 
southeast quarter, is a small quarry in the magnesian limestone. 

• 
I 
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It is situated on the west slope of a hill, where the workable 
stone is covere<l with a bed of stri1)pinc, mall)' feet thick. The Color and proper-o ties or the rock. 
color of the stone when fresh is a dark green which fades to a 
gray as the stone dries. The stone is easily dressed. It occurs 
in strata about 2 feet thick., two or more of which are workable. 
The output is small, and has been used mostly for foundations. 

Ilollrnan B1·os. In township 33 north, range 3 cast, section 
27, near Hogan, is a quarry in the miignesian limestone, about 
70 feet lon<T, 33 feet wi<le and 10 feet dee[). It jis on a hill- Conditions of oc. 

"' Currence and 
side and is connected with the Iron Mountain and Southern colorortherock 

railway by 11 short switch. The stone occurs in strata varying 
from one to fourteen inches in thickness. Its color is bluish, 
streaked here an<l there with drab or yellow. It does not <lress 
easily. The output has boon used entirely by the Iron .Mountain 
& Southern railway, in the construction of bridge abutments and 
culverts . 

Russell. In township 33 north, range 4 cast, section 5, 
northeast quarter, is a small quarry in the magnesi:w limestone. 
The be<l-rock i'3 covered with about 3 feet of stripping of light Condilioos of oc-

. . curreoce aud 
red loam. ,Jomt planes f:eern too numerous to permit the quar- charnctcr of the 

rock. 
rying of blocks of deairable sizes for dimension work. The colors 
of the stone are gray and yellow, ttnd black in the case of one 
non-continuous stratum of marble, which has a maximum thick-
ness of 6 inches. The stone is vel'y tough, has m1merous veins of 
calc-spar and, hence, is dressed with difficulty. The product has 
been used in Ironton and Arcadia for founllation purposes. 

QUARRIES IN MARBLE. 

Samii P. Oltilde1·s. In township 34 north, range 3 cast, 
section 35, southwest quarter, are two or three very small open
'ing8 in the out-cropping marble, which wet·e made many years 
ago, and are not now workell. The marble occurs in a hill which ConditioM or oc· 

• . currence aud 
occupies an area of many acres. The hill slope is covered mostly cbar..cber of the 

rock. 
by a thick mantle of residuary products and detl'ital matter; 
but at several horizons marble be<ls crop out, and it is probable 
that they have a total thickness of many feet. Individual strata 
18 inches thick were observed. The stone has a gray color and 
fa mottled and streaked with green and yellow. Some of. the 



Uses. 
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mantel-pieces in the Capitol at Washington are said to have been 
taken from beds here exposed. 

QUARRY IN CONGLOMimATE. 

Sltephetd J.lft. On the southern slope of Shepherd Mountain 
is a small quarry in a porphyry conglomerate which grades into 

Conditions of oc- d F 2 10 f f · · f 1 d currence of the a coarse san stone. rum to eet o strippmg o c ay an 
rock. boulders covers the rock. Tho stone is easily quarried and 

Character. dressed, but that from this locality disintegrates very rapidly on 
exposurE> to the weather, and is practically worthless for building 
purposes. The output, which has been very smalt, has gone to 

Product. Ironton to be used for foundations. Some of the steps of the 
Iron County court house are of this stone and these arn very 
deeply worn, compared with those of limestone with which they 
are associated. 

ST. FRANCOIS COUNTY. · 

QUARRIES IN GRANITE. 

Milne and G01·don. In township 34 north , range 6 east, 
section 5, near the center, is a granite quany which was first 
open in 1870, and reopened in 1876 by the present company. 

conditions of 00 . lt is situated on the west slope of a low granite ridge and is 
currence of the ] • I l I · h 'I'h t · · h k · · rock. c raurn > e 1y sip ons. e s r1ppmg 011 t e roe varies m 

Character. 

The Plant. 

thickness from 1 foot kl about 10 feet. The distribution of 
joint planes permits the quarrying of enormous blocks, one 
solid block having been broken out measuring fifty feet in 
length and twenty feet in width and depth. The stone is of a 
soft gray or pink color. .Feldspar is the chief coloring mineral,. 
and a milky quartz and black biotite serve to modify its effects. 
Both the gray and pink varieties take a brilliant polish. The 
stone is hard but dresses quite easily. It splits to best advan
tage along the " lift."* The plant of this company consists 

* '.}.'he" lift," at the quarries described in this paper, is the name given to the 
plane along which the rock splits, and which is parallel to the bedding plane of 
the quar.ry. The bedding plane is the one which is nearest to horizontat 
in position. The plane nearest perpendicular to the "lift" along which the 
rock splits is called the" rift." The plane approximately at right angles to the
" lift" and to the "rift" is called the " hard way." 
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of a tramway about a mile and a half long, two stationary en
gines, of 30 and JO horse powers respectively, 6 derricks, a polish
ing room with a circular and a vertical polisher, sheds, tools, etc. 
The output of this quarry to date amounts to about 60,000 cubic The Output. 
feet of dimension stone and about ha.If a million paving blocks. 
Among the most important strnctures for which it has furnished 1mport11nt struct
granite, arc the ,J. R. Lionberger and the H. L. !forks buildings ures. 
of St. Louis; U. S. custom house and post-office, Marquette, 
Mich.; United States custom house and post-office, Keokuk, 
Iow,i; United States Rock Island arsenal, Rock Island, Ill.; 
Jackson County court house, Kansas City, Mo. The largest 
dressed stone produced is a block ten feet square and one foot 
thick. 

" Syenite." In township 34 north, range 6 east, section 5, Syenite Granite company's 
in the northeast qm1.rter, are two granite quarries which are con- quarries. 
trolled by the Syenite Granite company. They were opened in 
1878. vVbrk.nt these quarries is now suspended because the 
company fill<lS it most convenient, at present, to supply the stone 
for all of its contracts from the Grnniteville quarries. Di men- 0 ~~~1~ter of the 
sion stone can be obtained here in large blocks, and the rock i,-
quite easily <lressed, and take;s a high polish. The color of the 
stone, derived from the conta.incd feld::;par, is a, pale pink, mot-
tled with grains of milky quartz and black specks of biotito. 
The quarries are connected with the Belmont Branch railway by 
ti switch, a little less than two miles long. Most of the com-
pany's worki11g plant is, at present, nt the Graniteville quarries. 

Allen and Vieths. In township 35 north, range 5 east, section 
36, on Doe Run creek, is a Jnrgc quarry which was opened a few 
years UO'(), It i::; situated on the east slope of a hill and is Conditions of OC· . "' ' Currence of the 
drai11ahle by siphons. It is not now worked, thqugh capable of rock. 
furnishing excellent dimension stone. The rock outcrop has 
practically no cover, and is cut by joint planes in an advanta-
geous manner. There are two va1·ieties of stone: a pink, fine Color. 
grained syenite, and a gray to pale pink and rather coarse graine<l 
g1·anite, which in- places is handsomely mottled with crystals of a 
pale green mineral. The former is apparently intrusive in the 
latter. The quarry has produced about 400,000 paving blocks Product. 

to date. 
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Motion quarries. Motions at Syenite. The country for several miles north, 
west and south of the town of Syenite, in section 5, township 34 
north, range 6 cast, bas extensive outcrnps of red granite in 
which the quarries, already discussed, of Milne and Gordon, Doe 
Run and Syenite are situated. In addition to what these quhr
ries have produced, stone hqs been gotten out at a number of 
other localities from "motions," or other small openings, for the 

Knmes of owners. production of paving stone. Such are the \Valsh, Ruecking & 
Co., O'Bannon, Abbot, Turpin, Bougcois, Ciirtee, Chamberlain, 
Crawford and the Kansas City company's motions or quarries. 
These granites do not offer the facilities for motion work that 
the syenites do, and it is usually necessary to open them by 
powder blasts. In general they are not intersected by many 
joint planes, have no great amount of stripping, and are situated 
so as to favor economic quarrying of dimension stone, on a large 
scale. They are <lestined to be worked extensively in the future. 
The cbaracteristics of the stone, as described above in the notes 
on the ::\Iilne and Gordon and the Syenite quarries, arc fairly 
representative of the stone of this whole area, although it varies 
locally in depth of color an<l in texture; the latteL' being occa-

The out11ut. sionally vel'y coarse. The outpu~ of paving blocks from these 
localities has be.en, approximately: from the w·,llsh, 200,000; 
Rnecking & Co., 100,000; O' B:tnnon, between 4,000,000 anc.l 
5,000,000; Carlee, 10,000; Crawford, 4,000, and others 5,000. 

QUARRIES IN SYENlTE. 

Allen and Company. In township 36 north, range 4 east, 
section 20, southwest quarter, is a quarry in the syenite, known 
as the Garrett quarry, which was opened in 1887, by a blast of 

Output. many tons of powder. It is not now worked. Tho total output 
to date is a little less than 100,000 paving blocks. The rock is 

Conditions of OC· d · I l't 1 t · · l · · t 1 .1 currouce of the covero wit l very 1 t es rtppmg, mt JOlll p ,mes anu seams are 
granite. so abundant that it is impossible to quarry it for dimension stone. 

It is fine grained, pink in color, and easily dressed. 
iv.lotions at Hnob Lick. In the neighborhood of Knob Lick, 

west of the railroad, " motion work," started some thirteen 
soo motions near or fourteen years ao-o, has been extensively carried on, and 

Knob Lick. o 
there are probably not less than three hundred motions now ex-
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isting, though not all at present worked, within a few iniles of the 
depot. They are most numerous in the syenite outcrops which 
occur in sections 4 and 9, in township 34 north, range 6 east. 

The motions are mostly on the lands of Messrs. Price, McDowell 
and Simpson to whom the " motion men " pay a royalty for each 
paving block made. The total product to d"te of these syenite 1•roduct. 

motions is about 17,000,000 paving blocks. 
The syenite is here exposed over an area of perhaps a square 

mile. On the eastern side of this are::i it disappears beneath the 
thick, overlying beds of Second Sandstone, while, on the western 
side, it rises topographically into a high peak, known as the Knob, 
the summit of which is composed of a very fine grained, pink, 
porphyrit.ic felsite. The relation of this felsite to the syenite is neiauons of the 

not clear From the summit of the Knob down the western telsi~e to the 
· ' syen,te. 

side, the fclsite passes by apparent gradations, into a coarse 
grained, red or pink granite. On the north and south it is sur-
rounded by sandstone c,r granite. The syenite is covered with conditions of 

occurrence. 
an extt-aordinary amount of stripping, the surface being strewn 
with loose boulders, beneath which lie, in situ, boulders and cle
cayed rock to a depth, often, of many feet. The stone varies in Color. 

color from a light to a d11rk gray, which is locally called blue (the 
stone being known as" blue granite"). It is fine grained, splits 
and dresses easily, and is well adapted for the production of 
paving blocks. It takes an excellent polish, but has not yet been 
produced as dimension stone. 

QUARRIES IN PORPHYRY. 

J.1:lotions at Knob Lick. In township 34 north, range 6 east, 
section 9, on what is ,.known as the '' Knob," are several mo
tions and very small quarries where a porphlTitic felsite is 
worked into paving blocks. 1'he rock is too hard to be dressed.-, Character of the 

and is so cut up by joint planes that it will probably never be rock. 

quarried for dimension stone, although it is very handsome and 
is remarkably durable and strong. The production of paving 
blocks from this rock has been small. 

QUARRIES IN LI!VlESTONI<;. 

St. Joe Lead Oo. In township 37 north, range 4 east, section 
23, near Bonne Terre, are several small quarries in the limestone. 
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Conditions of oc-The stone rs easily quanie<l in open cuts on the hill-sides, where 
Currence of the h t · · · 1· h Th t · h' I f. rock. t e s npp111g 1,; very 1g t. e stra a vary 111 t JC mess rom 

Character. 

Oses. 

six to eighteen inches, and blocks of large area can be obt~1ined. 
The color of the stone varies from blue to gray, growing 
lighter as it dries after quanying. It is dressed with so1he 
<lifliculty, owing to numerous veins of calcspar which it, contains. 
It. is used largely in and about Bonne Terre for foundations, 
edge stones, paving, flagging, etc. The dwelling house of 
t,uperintendent Parsons i::; built of il, and it is th9re shown to be 
a very handsome and durable building stone. • 

P. V. Ashbuni. In township 36 north, range 6 east, section 
:n, southwest quarter, is a limestone quatTy, sixty feet square 
and twelve feet deep. The limestone is covered by about thirty 

Con(lttions of oc- · h f' · · 'Th t · h' J f th currence and inc es o stnppmg. es rata vary 1n t, 1c rness rom ree to 
character vf the . h . h "'h I f h · b · 11 rock. erg t inc es. i. e co or o t e stone vat'les, erng ye ow, gray 

and blue. The product is used mostly for macadam, and to some 
extent for foundations and flagging. 

,J. B. Mi/lei·. Mr. Miller has a quarry in limestone similar 
to Mr. Ashburn's, in the southeast quarter of the same section. 
The rock, however, is covered by several feet of ,;tripping. It is 
used for foundations. 

A. Pa1'lcltursl. In township 35 nol'th, range 5 cast, section 
2, near the center, is a small qual'ry in the limestone from which 
about sixteen hundl'ecl cubic feet of stone have been taken, to be 
used fol' macadam. 

J.1£. P. Oayce. In township 35 norlh, rnnge 5 east, section 1, 
southwest quarter, i,; :t limestone quany which has furnished a 
small amount of stone, of a poor qu,tlity, for found:ttions in and 
about Farmington. 

J. 1.11 . .Elvins. In ~own,;;hip 36 not'th, range 4 east, section 12, 
southwe5t quarter, is a limestone quany, in a stone of a yellow
ish color, which dresses easily. The maximum thickness of any 
stratum i:; twelve inches, and blocks of large area are obtainable. 
The qual'ry ha-; furnished considerable flagging for Farmington, 
and itlso the sills for the Elm wood acadern )'. 

Mrs. F. E. Toleman. In township 36 north, range 4 cast, 
section 13, southeast quartet· of the southeast quarter, is a lime
stone quany. It is an open cut, 011 a. hill-side, about seventy 
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feet, long and twenty feet wide, with an extreme depth of eight 
feet.· The l'Ock is covered by about four feet of stripping. The 
stone varies in color from yellow to gray, is fine grained, tough 
and hard, and is dressed with difficulty. The product has been 
used for foundations only. 

Jno. Rothney. In township 35 north, range 3 east, section 5, 
northeast qumter of northeast quarter, is a limestone quarrv, Conditions or oc-

J curreuce aud 
aboutonehundredyards lono- forty feet wide and twentyfeetdeOf), chnracterof the o• rock. 
About three feet of stripping covers the rock. The strata 
vary in thickness from two to fourteen inches and blocks of 
large surface• area are obtainable. The stone is so mew hut sili
ceous, and varies in color from yellow to pink an<l chocolate. 
The output has gone almost wholly to the rnilway company for 
the construction of bridge abutmenti; and culverts. 

Beals' Quarry. In township 35 north, range 5 east, section 
1, northeast quarter, is a quarry in which the limestone is por
ous, filled with calcite veins and pockets, and unfit for building 
purposes. The output has been used principally for macadam 
and foundations. 

J . .1W. Ritte1·s. Tn township 36 north, range 5 cast, section 
· 23, northeast quarter, is :\ quarry in the limestone where blor.ks 

as large as ten feet square by eighteen inches are obtainable. 
The stone is fine grained, gray to yellow in color, and dresses 
very easily. The output has been used mostly fol' monument 
bases, window sills, etc. 

St. Joe Lead Company,_ .No1·th Quari·y is in township 38 
north, range 4 east, section 35. The strata vary from six inches Ohnractor. 

to two f<~et in Lhiekness, and large slabs are obtainable. The 
stone varies in color from gray to yellow, is co:1..rse grained, den-
dritic, and occasionaliv blotched with calcite crystals. It does 
not dress easily. Tl;e output has been used for pier::; a,nd uses. 

abutments for a railway bridge over the Big river, and for the 
construction of drnins and culverts. It has also been crushed 
and used largely for ballast in the construction of a railway bed. 

QUARRIES IN SANDSTONE. 

I{nob Li<:k Qua1-ries. Close to the railway, about half a mile 
north of Knob Lick, are several small quarries in the sandstone 



Thickness. 

Uses. 
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Character of 
rock. 

Ontput. 
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which are not at present worked. The sandstone has here, 
probably, an aggreg,1te thickness of one hundred feet only, and 
consist of f>trata which vary from one to twenty inches in thick
ness. Only a few of these strata have any value fo1· building 
stone and they disintegl'ate so rapidly that they are scarcely 
worth quarrying. Stone from Lhe thickest and most compact 
strata have been used, to a small extent, for foundations at Knob 
Lick, but the chief use has been by the railway company in the 
construction of culverts and abutments. An examination of 
some of the stone in these abutments showed it to be in a badly 
crumbled condition, and seriously needing replacement by 
stronger and more durable material. 

·.Lv!ADISON COUNTY. 

QUARRIES IN GRANITE. 

J.v!ilne and Gord')n. In township 33 north, range 7 east, sec
tion 25, north(;ast quarter, are two small quarries in a granite 

the ledge, which were opened in 1886. The granite here is capable 
of furnishing large blocks of dim~nsion stone, has very little 
stripping upon it, and is conveniently near the railroad. The 
stone has a dark reddish color, due to a prevailing feldspar, and 
is beautifully mottled with grains of translucent quartz and <lark 
specks of biotite 01· hornblende. It takes a high lustrous polish 
and makes a very handsome stone for ornamental purposes. It 
does not dress very easily, however. The total output of the 
quarries to date amounts to about :five thousand paving blocks 
and a small amount of dimension stone. These quarries will 
soon be <leveloped on a large scale by the present owners. 

QUARRIES IN DIABASE. 

Kan.sas City Company. About three miles west of Mine La 
conditions or oc- Motte station at Skrainka, are some large quarries in an outcrop of 

currence nnd d" b' h" h · b bl · · · th ·t Th character ot the 1a ase, w IC IS pro a y an mtr·us10n 111 e gt·am e. ey are 
rock. not now worked. The rock is covered with from ten to thirty 

feet of stl'ipping, and has been so violently contorted and 
broken, that it is impossible to quarry dimensio.n stone from it. 
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It is fine grai ne<l, dark gray to almost black in color, splits and 
dresses easily, and takes an excellent polish. The effects of 
weathering, as exhibited in the outcrops, would lead one to the 
conclusion that this is not a durable stone. Efforts made to 
quarry it for monumental purposes faile~ on account of the seams 
above spoken of. About 2,000,000 paving blocks have been Pi·octuct. 

produced here to date. 

QUARRIES IN MARBLE. 

H. L. Gale. About eight miles south of Fredericktown, on 
the farm of Mr. Gale, a small opening was made in a marble 
outcrop, about ten years ago. Two strata of marble are exposed Thickness of the 

here, one being about sev~n inches thick, and the other about beds. 

eighteen. The thinner stratum of these has a· pale pink color Color of the rock. 

which shades into a lavender, and is relieved by specks and 
streaks of calcite, arranged in parallel lines, giving the whole 
stone a subdued but very handsome effect. It takes an excel-
lent polish. The thicker stratum has a pale grayish tint, slightly 
variegated by green and brown streaks. These marbles are fine 
grained, and are somewhat "plucky" under the stone cutter's 
tools. It is probable that ther!') are several strata of good marble 
here; but tho he<ls of residuary products make it difficult to 
determine this fact on a cursory examination. Only one car load 
has been shipped from here, which went to St. Louis. 

Oerla1· Bottom Qua1·1·y. In township 33 north, range 5 east, c~~~tcter or the 

section 36, northwest quarter, a stratum of dark red variegated 
marble, which takes an excellent polish, has been opened on. 
Only a very small amount of stone ha5 been taken out, however, 
and this mostly for samples. , 

L. M. I-lebener. In township 32 north, range 5 east, section 
17, southwest quarter of the southwest quarter, a small marble 
quarry was opened some time before the civil war. The best ·.r1~i~!fue!~ of ttc 

stratum is about eighteen inches thick. The marble is of a light Qualities. 

gbiy color, variegated with streaks of brown and green. It 
takes an excellent polish, but needs to be dressed with care, 
owing to its "plucky" qualities. Several car loads were 
shipped to St. Louis. 

4 
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Slate1· Quarry. In township 33 north, range 6 ea~t, section 
23, south half, a marble quarry has been worked intermittently 

Developments. for about fifteen years. A heavy stripping was removed over 
an area of about seventy-five square yards, and a shaft was sunk 
through about eighteen.feet of marble strata. The quarry is now 

0 ~~~fter of the full of water. Blocks lying about show that some of the strnta 
are at least twenty inches in thickness. The marble varies con
siderably in color, the hallllsomef.t variety resembles the thinner 
stratum in Gale's quarry, described above, but it has a redder 
shade. These marbles take an excellent polish, but :ire quite 
" plucky." A few small shipments have been made. 

W1·ight's Qita1·1·y. About a mile and a half east of Gale's 
quarry, on the Fredericktown road, a small quarry was opened, 
in the marble, ten years ago. The thickness of the beds here 

f 
, could not be ascertained. The marble has a dark brown or 

Character o !t.ie · 
-:rock. chocolate color, which is relieved by veins of calcite. It is fine 

grained,·and takes au excellent polish, but is" plucky," like the 
last described. Two car loads were shipped to Boston and New 
York. 
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PREFATORY HEMARKS. 

The field work for the following article by l\Ir. Woouward on the 
mineral waters of Saline county was done during the montll of 
February, and, despite the inclement weather, occupied only about 
fourteen days. The beginning of the subsequent laboratory work was 
delayed until March 22nd, through failure to receive various chemicals 
and supplies, and it is only by tile most unremitting efforts on l\fr. 
Woodward's part that we are now able to present his results. 

This paper is one of a series which it is intended to publish on the 
mineral waters of the State. The examinations will be canied on by 
counties and the results will be made public, as soon as is possible, in 
publications simifar to this. After all of the important waters of the 
State have thus received attention successively, a comprehensive report 
on the mineral waters of the whole State will be issued. 

:Mr. Woodward bas described and indicated the best uses to which the 
waters of Saline county can be put and their relative values for the various 

(45) 
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uses can be judged of from the table of analyses. The similarity in 
composition between some of these waters and those of noted Ken
tucky springs is interesting and suggestive. Many important questions 
in connection with these mineral waters, such as their origin, the source 
of the salt, their geographic extent and geologic horizon, have not been 
dwelt on be.re, and cannot be discussed until more detailed field work 
has been done, and until the investigations have extended over wider 
areas. Such matter will belong properly in a. final report or mono-
graph. ARTHUR WrnsLow, State geologist. 

INTRODUCTION. 

Saline county, situated in the west central part of Missouri, and Location of Saline 

having the Missouri river for its northern and eastern boundary, county. 

has long been noted for the large number of salt springs within 
its limits, which facts suggested its name. The majority of these General ch~racter 

o f the sprmgs. 
springs are very salty , and would, undoubtedly, be classed as 
'' saline springs." In connection with the salt water many of 
them give off quantities of hydrogen sulphide gas, and are 
locally known as "sulphur" springs. The temperatures of all 
are nearly the same, and the flow remains constant, independent 
of rain-fall. They are all pr9bably of deep-seated origin, and 
are not thermal. From the waters of many of the larger ones, 
salt was manufactured years ago by evaporation over fire. This 
work has now been abandoned, and the waters are now used ex-
tensively as beverages, or for medicinal purposes. The location Their location. 

of the principal springs is shown quite accurately on the accom-
panying sketeh map. Numerous springs exist which are not 
shown individually on the map; but, of these, many are closely 
associated with the larger springs, and all are small and do not 
differ in character from those to be described. Among those not 
shown on the map nre : -

a. A spring at Arrow Rock, having a good flow, which was 
formerly a salt-sulphur water, but which is now re
ported by its owner to be very weak in saline matter. 

b. A salt-sulphur spring near Miami, section 35, township 
53 north, range 21 west, the property of A. J. Case-
boat. · 
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c. A sulphur spring near Shackleford (between Great 
Salt Springs and Marshall) in section 1, township 50 
north, range 2~ west, owned by James Prior, and re
ported to be a weak salt spring. 

Some springs of strnng flow and clear water also occur along 
sri~f8 

at Gr'.md the .Missouri bluffs at Grand Pass , but they can hardl.}1 be classi 
fied as mineral springs. Some are slightly chalybeate and small 
quantities of oil have been found in connection with them; but 
the flow of oil bas been very weak. Several years ago, on sink
ing a well at Malta Bend, in section 3, township 51 north, range 
22 west, oil was struck ; and gas !ms been reported from the 
vicinity of Elmwood, section 3, township 49 north, range 23 
west. 

Most of the salt springs of this county .are found in the vicin
ity of Salt-fork and Black-water branches of the Lamine river, 
and seem to be limited to the valleys of these streams. An im
pol'tant exception to this is the Elk Liek spring in the Lamine 
river valley itse!f. 

A DESCRIPTION OF TIIE SPRINGS. 

SWEET SPRING.* 

Sweet spr:ng is decidedly the best known in Saline County; 
it is in the southwest corner of the county in the northwest 
quarter of section 14, township 48 N., range 23 W., about one 

Improvements at mile south of the railroad station at 8weet Springs. A hotel, 
Sweet Spring,. bath house, and other houses have been bui lt here, and t,he local-

ity is a recognized summer resort. The Sweet spring itself ( so 
called from its lacking any salty or strong mineral taste) issues 
from a bluff of crinoidal limestone, some twenty-two feet above 
the low water mark of Black Water. This is the only local ity 
where the water can be seen emerging from the rock so that the 

Rate ot flow. exact horizon of its occurrence can be determined. It flows 
at the rate of ahout 1100 gallons per hour from a crevice in the 
limestone of about 50 square inches in area. A remarkable fact 

* The results of analyses of the water of this, and of other springs hereafter 
described, will be found la the tables on pages 56 and 57 of this article. 
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concerning this water, when compared with that of other similar 
springs in the county, is that, although a deep-seated spring, as 
evidenced by its re<Yularity of flow, temperature, etc., it contains CharactcrJ of the 

0 -~ such an extremely small proportion of saline matter as ·to be 
hardly recognized by taste. It is, moreover, destitute of sul
phurette<l hydrogen and shows a small amount of carbonic acid 
gas at the spring. 

The water flows into a walled basin five feet in diameter and 
fourteen inches deep, with a cemented porcelain bottom. Thence Ubcs of the wnter. 

it is forced into the bottling house, where large quantities are bot-
tled and shipped to various points in the State, and elsewhere. 
The temporaturo of the water in the basin was 53 .. 3° F., that of 
the air being 41.5° F. Ab:mt twenty feet below the level of 
Sweet spring, a few feet above Black Water creek, is a "sulphur" 
spring. J t has constant flow, hut is covered by the Blnck-water 
i II tunes of freshet. 

BLACK SULPllUR S.PRING. 

Te111pernture. 

Two miles north ot' Sweet Springs, near Davis crnek, is a group 
consisting of six or more sulpho-salinc springs. Of these, the 
largest and best known is the "Black Sulphur" spring, in the 
southwest quarter of SC\Ction 34, township 49 N., range 23 W. 
It issues from the bed of Davis creek and is submerged at times 

. . . . Character of the 
of high water. Tbe water has a very slight salme taste and 1s water.: 

very pnlat:ible; it is charged with hydrogen sulphide gas, and 
deposits sulphur where exposed to tbe air. The other springs 0 iiT~:,1E~fJ~ in 

of this locality are of the sulpho-saline variety with limited 
flows and of only local importance. The whole region along 
Davis creek, and along Blackwater near Sweet Springs, furnishes 
salt sprin~s, or at least salty seeps, and most of them are sul-
phuretted. 

McALLISTER SPRINGS. 

These springs are found in the northeast quarter of section 17, 
township 48 N., range 22 W., about five miles east. of Sweet 
Spring;,; and close to Blackwater creek. The principal springs 
are three in number, known respectively as the Black Sulphur, 
White Sulphur aud Salt sprin<YS. The Black Sulphur and Salt Character or the ' o water. 
springs occur neat· each other and are both saline and sulphuret-



Uses. 

Temperatures. 

Character of 
waters. 

Uses. 
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ted; the Salt spring water seems to contain more gas than the 
other. From the Salt spring is deposited a reddish white pre
cipitate of sulphur, while tlio Black Sulphur is characterized 
by a black sediment composed of sulphur and organic matter 
mixed with clay and find sand. A small amount of the black 
sulphur water is bottled and shipped away; but most of it, mixed 
with the "Salt spring•· water, flows into the bath houses. The 
White Sulphur spring is a few hundred feet nearer the Black
water and is well protected from the weather. It is saline like 
the other two. 

Water. Air. 
Temperature Black Sulphur springs 57.7° F., 33° F. 

" White " " 52° F., 33° F. 

" Salt " " 58° F., 33° F. 

AKESION AND SALT SPR[NGS. 

About one mile below this group, on the north side of the 
Blackwater, in the northwest quarter of section 16, township 48 N., 
range 22 W ., oecur the "Akesion" and Salt springs. They are 
about 300 feet apart, both flowing from the alluvial clays. They 

tbe are both saline an~ sulphuretted and appear to fl.ow from a com
mon source. The medicinal properties of the two, it is claimed, 
however, are quite distinct, the Akesion water being bottled 
and shipped away, while the salt spring water (together with the 
Akesion) is pumped over four miles to the Sweet Springs 
grounds, where it is used in the bath house . 

.Both springs deposit sulphur ( white and flocculent) along their 
courses. Their temperatures are as follows:

Water. 
Temperatures. Sait Springs . . .... . ........ 58.8<> F. 

Air. 
40° F. 
35° F. Akesion. . . . . . . . . . . . . . . . . . . 59. 7° F. 

BLUE LICK SPRINGS. 

Passing down Blackwater, on Finney' s creek, about one mile 
from its mouth, we iind the group known as "Blue Lick springs," 
located in the southeast quarter of section 21, township 49 N., 
range 21 vV. Here a number of sulpho-saline !'!Prings are scat-
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tered along Finney's creek from its junction with the Blackwa
ter ; but they culminate at Blue Lick where several such springs 
occur within n. radius of a quarter of a mile. Fresh water springs 
are common and one, which when visited was flooded with water, 
is reported to be very bitter or " magnesian" when the surface 
water is low. As the fresh water springs are somewhat depend
ent on rainfall, are colder than the sulphur springs, and lack salt, 
they are probably surface springs and not connected with those 
from a deep-seated source. 

The "Blue Lick" sprin<Y is the hiD'hest 0f the O'I'Oup and is Character nnd 
o . o o temperature of 

thus less n.ffected by the floods of .Blackwater creek. It is the water. 

sulpho-saline in character and deposits sulphur. Its temperature 
is 54. 7° F., that of the air being 40° F. 

At least four or five of the ~prings here used as beverages 
could be classed as "black sulphur" or better, as sulpho-saline usos. 

springs. One of these has been protected by a tile sunk around 
it and is more generally used than the others of its class. Its • 
temperature is 55. 7° F., that of the air being 42° F. 

The " Gum spring" is the largest of the group and is said Rate or 1!ow at 
• Gnm spnna;. 

to furmsh, and apparently flows at a rate of about 3,000 gallons 
of water per hour. Like the others, the water is sulpho-saline. 
It is allowed to flow into a large wooden basin 40 feet square and 
4 or 5 feet deep, which is used for bathing purposes. On the Sulphur deposits. 

sides of the basin, sulphur is deposited in very considerable 
quantities. This sulphur is the so-called "white flocculent precip-
itate." It is the well known accompaniment of sulphur springs 
and is derived from the oxidation of the sulphuretted hydrogen 
gas in the water, of which gas, the sulphut· remains in the form 
of a precipitate. The terms white, black and red sulphur apply 
to the pure or impure precipitates of sulphur in the spl'ings. 
The water itself issues from a large " gum " and a great quan- Gas in water. 

tity of gas is continually escaping ( probably carbonic acid 
gas). The water is used for bathing purposes entirely. The 
springs are much frequented during the summer months, and the 
waters of "Blue Lick" and Black Sulphur springs are also uses. 

shipped to Marsh:dl in small quantities. 
A short distance south of this group occurs a "sulphur" 

spring very slightly saline. It is neglected, however, and its 
true flow could not be seen. 
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Salt was made from the various springs here several years ago Snit mauufactnre. • -
and the lines of ditches where the kettles were p laced and the 

Character of 
water. 

Rai,e of flow. 

UECS. 

Ch1m1ctcr of 
water. 

Manufacture of 
snit. 

water evaporated can still be seen. 

ELK LLCK SPRINGS. 

On crossing the divide between Blackwater creek and Lamine 
river, in the southeastern partof the county, we find the Elk Lick 
springs situated on Heath's creek, in section 17, township 48 
N., range 20 ·w. 

One principal spring hern is su rrounded by smaller ones. 
The spring has remarkably clear, palatable watet', charged 
with carbonic acid gas and slightly sulphuretted. It flows at a 
rate of between 500 and 800 g11llons per bout· and <leposits a very 
small amount of sediment, mostly of a black color. These 
springs are occasionally resorted to by excursion pn.rt,ies; but 
they have little more than a local reputation. 

THE C.U·IP CREEK GROUP. 

The first group met o.i the Sa.It Fork river occurs near Nap
ton. The Camp Creek group of sul pho-saliue springs is loc:tte<l 
in the southeast quarter of section 28. The various springs fl.ow 
immediately from ·alluvial clays, the underlying rock being, prob
ably, limestone. The springs are a dozen or more iu n um bcr 
which, flowing together, constitute the "Salt branch" of Camp 
creek. They arc all sulpho-saline. They are included in about 
five acres of grout1d, within which area they arc ropot'ted to be 
constantly changing their position. Salt was made here quite 
extensively before the war and the posts cau still be seen where 
evaporat.ion was carried on. In the northwest quarter of section 
34 occurs a slightly saline, sulphur spring, the water of which is 
reported to have medical properties . 

East of l\·fasshall, near the Salt Fork, occur two or three salt 
seeps which were formerly good sized springs; and about one and 
a half miles east of town, is a neglected ba.th house, formerly 
supplied with W,Ltcr by ~l. su lpho-saline spring. It is now entirely 
abandoned and the spring partially choked up. 

On Cow creek, a tributary of the Salt Ifork, in sections 24 
and 25, town;,hip 51 N., range 21 W., a number·of sulp~o-saline 
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springs are found belonging t0 J. Wall an<l Martin Zimmerman. 
They are sulphur springs slightly saline . Those occurring on 
\i\7'all's lan<l have a local reputation. From this point on, up the 
Salt Fork, the springs seem to disappe:tr or to assume small 

proportions. 

TUE GR8AT SALT SPRINGS. 

On traveling up the Salt branch, a small tributary of the Salt 
Fork, we find, about eight and one-half iniles west of Marshall, 
in sections 17 and 20, township 50 N., range 22 W., the ~roup 
known as" The Groat Salt springs." It consists principally of 
two large springs, but there tu·e numerons other smallol' springs 
and seeps near these two. The largest and at present the most 
important i~ a sulpho-salino spring, now known as the "Sulphur s~lphur spring. 

spring," in the southeast quarter of section 17, township 50 N., 
range 22 W., only a short distance south or tho Chicago and 
Alton rail way. 

It is found in a basin five feet below the general level of the Iw,provements. 
alluvium. This basin is nearly circular, about 20 to 25 feet in 
diameter anJ 10 to 15 feet deep. The water flows at a rate of 

. . • Rate or flow or 
at least 10,000 gallons per hour; 1t i:; very salty and deposits w:atcr, cltarac-. tcr. 
sulphur for hundreds of feet along its cotll'se. This spring is un-
doubtedly the largest of any in the county, but the area of its 
basin is gradually being roduce<l by the wash from the farmed salt mnnutacture. 
bods around it. Salt was made here formerly in considerable 

quantities. . 
Tbe other of these two large springs situated in the northeast 

quarterof section 20, township 50N.,range 22vV., isa salty spring, s 1 . 
~ · at sprmg. 

with very little if any sulphurotted hydrogen present, distinguished 
as tho " Salt spring." In marked contrast to the Sulphur spring 
is this one, the flow of which can not exceed 200 gallons perFlow. 
hour, though occupying a basin 25 feet in diameter and 7 feet 
deep. The temperature of the water of this spring was 36° F ., Temperature. 
that of the air bei11g 20° F., while at the sulphur spring the 
thermometer registered 57.2° :F., with the air at 14.5° F. 

In Meck' s report, made twenty years ago, the Salt spring was given 
a temperature of 59° F., with a flow at least half as strong as that 
of the Sulphur spl'ingand was also stated to contain sulphuretted 
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hydrogen in abundance. There can, thus, be httle doubt but that 
this spring has changed in character, and this is probably ac
counted £or by the choking of the spring with mud and silt in 
times of flood of the " Salt branch." 

The groups above described embrace the most important 
springs in the county and, as will have been noticed, they appear 
to be confined to the valleys of the Salt Fork and Blackwater 

8
~1~:r:/10

t ln- creeks. Exceptions to this are, however, a sulpho-saline spring 
reported to be in the vicinity of Arrow Rock and one in the vi
cinity of Miami; but the writer was unable to visit them. 

The constancy in temperatm·e, the regularity of flow, the large 
Waters probabl y • • . . • 

from a deep quantity of salts 111 solut10n, all tend to 111d1cate that the waters 
source. 

of these springs have a deep-seated source. From what depth and 
from what formation the water derives the various substances 
which it holds in solution is a problem which can only be solved 
after further observation in other counties and after a more 
comprehensive comparative study. 
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Sodium Chloride .......... . 
Potassium Chloride ....... . 
Calcium Chloride ......... . 
Calcium Sulphate ....... . .. . 
Calcium Carbonate ........ . 
Magnesium Chloride ....... . 
Alumnia, with trace of Iron. 
Silica ..•.•......•.......... 

Total ••................ 
Total Solids . . . . . • . . . . ... . 
Undctermiuer\ ............. . 

Specific Gravity at 60° I<' ..•• 
Temperature of \Vater ..... . 
Temperature of Air ....... . 
Flow in Gallons per hour .. . 

T ,I.HT.R OF ANALYSl~S OF SALINE f:OUNTY MJNRIUL WATERS.* 

-- -- ---

Salt Spring, Snit Spring, Sweet Spring, 
M near Akeslon. 

l31nck Snlph,u· J S,1lphur Spring, 
Spring, at at at 

MC,\ llistcr's Great Salt Great Salt Sweet Spt·ings. Akesion. 

Pt&. in 
1000. 

1.6877 
.0004 
.1879 
.149\l 
. 264:3 
.3751 
.0022 
.0053 

- -
(;rs. fer Grs. rer Pts. In Pts. In 

Ga. 1000. (;Q. 1000. 

98. 7~115.05~~ 892.26 14.890~ 
. 0::, .16001 9.81 .0903 

11.0-1, 1.~~20 1~~.o~ 1.43~7 
8.80 .9::>!J J 06.80 .94-G 

15.47 .29H 17.45 .5Hl 
2UJG 1.4912 tl8.39 l..~Oll7 

. J 3 .0018 .11 .0034 

.32 .0048 .28 .0053 

Springs. l:iprings. S11rings. 

Grs. per l'ts. in 
Gal. 1000. 

882.57 10.8318 
5.36

1 

undet. 
85.33 .757S 
55.87 .(i857 
32.25 .G561 
8!1.48 1.0973 

.20 .0014 

.31 .0044 

Grt;s_er Pts. in G1G,ser l'ts. in Grs. rer 
1000. 1000. Gu. 

636.63123.8345 1423.53 23.2564 1387 .92 
undct. uudet. undct. untlet. undet . 

44.54 2.1205 126 .65 1.8136 108.32 
40.30 2.0074 119.VO 1.V728 117.73 
38.(;li .3680 22.01 .3420 20.41 
64.50 l.V210 114.74 1.7270 103.07 

.08 .0018 .11 .0017 .10 

.26 .0086 .50 .0066 .39 

2.6728 156.56 19.7914 1173.15 l9.425i lliH.37 14.0345 824.87 30.26181807.44 .!9.12011737.!)4 
.!.8G30 167.80120.3852 L208.30119.9000 1179.68 14.1090 829.28 30.7120 1834.34 29.8070 1778.86 

.1902 11.2-l: .5938 85.15 .4743 28.81 .074(; 4.41 .4502 26.VO .68G9 40.92 

1.0028 1.0150 1.014!) 1.0064 1.0227 1.0219 
53.3 °F. I 58.8 ° J!'. 59.7°1<'. 57.7°F. I 57.2 ° .F. 86.0°F. 
41.5 ° J!'. 40.0 °F. 35.0°F. 3S.0 ° F. 14.5°F. 20.0°F. 

llOO 4680 327G 800 10000 200 

* All analyses of this table were made in duplicate. 

-

lslk Lick Spring. Napton. 

-
Pis. In Grs. yer Pts. iu Grs. yer 

1000. Ga. 1000. <;a . 
---,------

3.0154 l 76.68

1

17.4852 1038.VO 
uudet. uncict. .1G80 9.81 

.07G9 4.51 1.9744 117.31 

.351 G 20.60 1.721V 102.31 

.2850 16.70 none. none . 
.38V-l: 22.82 l.4096 83. 76 
.0020 .12 .0030 .18 
.0068 AO .0080 .47 

4.1271 1 2U.83 22.77011352.7{ 
4.2800 251.12 24.4600 1453.68 

.1530 9.29 1.6899 100.84 

l.OC33 
5G.2°F. 
35.0°F. 

800 

1.0174 
55.2 ° I<'. 
37.0°F. 

8000 
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Blue.Lick 
Spring, at 
Blue Lick. 

I Blnck Sulphur 
Spring, nt 
:muc Lick. 

Gum Spring, 
M 

Blue Lick. I 
Upper Blue I Lower mue I 

Lick Spring, Lick Spring, 
Kentucky. KcntllCky. 

------ -----
!'ts. in IGrs. per Pls. in ' Grs. pcrl P ts. in Grs. per G G 1 Pts. ·,n 1000. 

IOOO. Ual. 1000. I Unl. 1000. Gal. I rs. per a · 

-S-o-di_u_m_ C_hl_o_r_id-c-. -.. - .-. -.. -. <J.D7651 410.32115.9492 945.68
1

21.4817 L280.88 516.54 - - 8.3473 

Con~ress Union Spring, 
Sprmg,_ . Samtoga, N.Y. 

Saratoga,::<;.\ ·1 

Grs. per Gal. Grs. per Gal. 

434.40 I 453.30 
Sodium 

16.00 
Potassium Chloride .... . uuclct undet. undct. unctet. l unclct. uoctet. 1.81) .0227 

I {Potassium Potassium 
Calcium Chloride....... .5530 32.56 .7452 44.18 1.7162 102.29 Sulpltate. Sulphate. 

lll.97 .1519 

{ Carbo,mte } 8.73 

'} .......... { i~i~~: 
17.01 

Calcium Sulphate....... .6687 :w.33 1.4886 88.27 1.8873 112.4D 44.J 3 .5533 

Calcium Carbonate...... .3053 17.96 .7665 45.45 .4588 27.35 25.06 .3850 

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

{ Calcium 
144.00 Bicarb. 

96.70 l Mag»os. I Alom,la. Bicarb. 32 3:1.00 ' 

.. ........ I~~~~~b. 

Magnesium Chloride.... .7832 46.07 1.5098 89.5:{ 1.9000 113.26 37.72 

Alumniit ( trace of Iron). .0017 .10 .(011 .()G trace. trace. Bromide. & lud. 

I )farsena , 
Sea Springs, I aroquet 

Water. New Springs, 
York. Kentnck. y 

Pts. per 
JOOO. 

Grs. per 
Gal. 

Grs. fer 
Ga. 

27.05 76.79 009.1,0 

.76 ........ .48 

} trace. ........ 67.71 

1.41 G0.03 2.28 

} .04 4.85 2.40 

}s-66 29.93 48.03 

. ....... .... .... } { Magues. } ...... _ { Magnes. Mag. Brom. 

I I 
1 

3.80 .0040 
Silica . . . . . . . . . . . . . . . . . . .0097 __ .57 .0092 ~ .00701 .41 LOO .OJ 79 tract·. 2.G5 . . . . . . . . . . . . . . . . 3.90 
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1
·
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3
·
0
·
0
·
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·
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· · .. , . · .. 6·9·

6
·_
1
·
7
· · .... 

3
~·.

2
· .. : · · 1 • 1·

9
· 1· _·
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·
8 
.. , .. ·. ·. · ...... · ·. 

Total Solids ...... ...... 9.5100 559.42 20.7500 1230.48 28.6610 Ji08.31 660.17 - v , I 
Undetermined ........... _ ._2_1_19 __ 1_2_.6_1 .2804 16.76 1.2100 12.rn _. _ .. _._· _· ._._._ .. _· ............................................ ,== ...... .. 
Specific Gravity. . . . . . . . . · · · · · · · · · · · · ........ , . . . . . . . . . . . . . . . 1.027G . . · .... , 
Temperature Water..... 62.0 ° .F. 51.0 ° 1!'. 48.0 ° F. 45.0° :I!'. •••••..• 

1.0071 1.0153 1.020G ............ 
55.2 ° .If. 

1 .. ~? .. ~ .0 . ~': •• Temperature Air ..•.•... , 
Flow Gallons per hour .. 

54.7 ° F. 
40.0 ° F. 

500 

55.7 ° F. 
42.0 ° F. 42.0 ° F. 

500 3000 1200 300 12.0 700 

* All analyses of Saline County Mineral Waters wtre made in duplicate. 
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THE ANALYSES. 

Mode of collect· 
ing .snmplcs. 

From eleven of these springs, one gallon samples were taken 
and subjected to analysis. The water was filtered at the springs, 
so that all foreign matter was eliminated, and the temperatures 
both of the air and of the spring were noted. The bottles were 
sealed with parnffine to prevent, as far_ as possible, access of air 
to the water. 

Nature of results. An exhaustive analysis was not attempted, but merely such a 
determination of the principal constitutents as would enable one 
to ascertain the possible uses to which these waters might be 
put. The results have been expressed in parts per one thousand, 
according to recent practice, and in grains per gnJlon in order to 
facilitate comparison with older analyses of otber waters. 

Differences ue- A great difference exists between the compositions of the dif-
tween the min · . · d 1 · d'ff · 
ernl wat(>rs of ferent rmncral waters JD the county au t 11s 1 erence 1s found 
the county. • l · f d' hl ·d 

Salt contents. 

to be dependeut upon tie proportion o so mm c or1 e, or com-
mon salt, in solution. To summarize, roughly, the springs may 
be grouped by their contents of saline matte~· as follows: -

{ 
Sweet Spriuo-s 

a. 1-5 parts saline matter per 1000 Elk r . . k S ':' · • ,tc prmg. 

b. 5-15 " 
" " { Blue Llck Spring. 

McAllister [Black sulphur]. " " 

I Salt Spriug near Akesion. 
" " Akesion Spring. 

I Springs at Napton. 
L Black Salphar at Blue Lick. 

c. 15-25 " " " 

{ 

Sulphur Springs at Great Salt Springs. 

" '' Salt " " " " '' 
Gum Spring " Blue Lick. " 

d. 25-35 " " " 

compnrtson with If we take the last group, <l, as representing the largest pro
New York and portion of salt and compare it with the brines of the s$1 1t m·1!r1'n('f' Ohio brines. ' ., · · -. ' ' ,-, 

districts of New York and Ohio, as given iu the table below, we 
find that the strongest salt springs of Saline county have a much 
lower salt contents than these brines. With the present low price 

c~!f!~fg~ with of salt and with the competition of localities possessing much 
stronger brines and cheap fuels, the making of salt on a com
mercial scale from these waters can hardly be profitable. The 
spring~ of group d are very closely allied to sea witter in com
position and specific gravity ( see following table), and for hath-
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iug purposes would approach such water in their efficacy. As a 
matter of fact the waters of Gum springs at Blue Lick and vaiuo tor bathing 

h I d Ak . . f d t' b ti . purposes. t e sa tan es1on spnngs o group c are use or a nng 
purposes with the beneficial effects of sea water. 

,;, 

r ui I ui 
bO .. ., ., 
,: " bO 'MC " ·;:; ·;:; C .:. o-.:: ;:: ,.; 
Q. Q. ·g ~ ai:Q. 

I 
Pl • 

., 
rf) rf) 

bOol>< 'M.~ ';, 
~~~ 'I.~~ t~ O,::; :: 
a. Ul E = .. 'C ~o " .. J ~ <" " <> -;; " ... rf) 

0 0 

"' rf) ... ,: .. 
(!) 0 < - --

~') Specific gravity. .... ............ 1.0227 1.020G 1.1996 1.02757 
Per cent. salt ..................... 3.H 

I 
2.80 18.55 23.91 3.52 

Pounds of salt iu oue gallon ....... .23 .21 1.755 2.565 .25 
I -

The county possesses an abundance of palatable mineral The waters as beverages. 
waters ,vhich compnre favorably with other springs of its class 
in the United States. The springs all differ from the noted 
springs of New York by the absence of the large amounts of 
carbonates and bicarbonates which ai·e in the New York waters. 
With the springs of Kentucky, however, they are more closely o~~~i~~t; 
allied, and the resemblance between the waters of tbe Blue Lick wntcrs. 

springs of that State and those of Saline county is very striking. 
The medicinal value of Sweet spring, Akesion spring, McAllister 
spring and Blue Lick and Sulphur springs at Blue Lick would 
seem to be sustained by the experience of people using the 
water for several years. The waters of groups a and c, con-
taining the smaller amounts of saline matter, are more palatable 
than the saltier waters a11J consequently will deserve the prefer-
ence as beverages. And in this connection the close association 
of these palatable waters with such large quantities of saline 
waters suit'able for bathing purposes, is a happy combination. 

5 

with 
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PREFATORY REMARKS. 

Fossils are the remains or the casts "of things once alive and flour
ishing; " things which, like those at present living, bore in their forms 
the imprint of the times and of heredity. As different plants and ani
mals clo now characterize different climates, or different soils, 01· differ
ent waters, so do different fossils characterize the changed conditions 
represented by the various formations or rock groups of Geology. A 
man, transporLed unconsciously to a foreign and strange land, would 
gain some clue as to bis whereabouts by a study of its inhabitants, its 
animals and plants, and of their customs. So the palreontologist, by 
a study of the inhabitants of the rocks, helps to determine his location 
geologically, and assists in assigning to their proper places the rocks 
which are encountered. Thus, are fossils guides in geologic work, and 
thus, - contrary statements notwithstanding, - have fossils an al
most direct money value; for, the successful determination of the posi
tion or geologic age of rocks, leads oflen to results of great economic 
value. But, true it is, that, along with this money value of these rem
nants of ancient life, goes one of such fascinating interest, of such 
philosophic importance in its relations to the great question of the his
tory and development of life, that the first consideration becomes often 
so dwarfed as lo be entirely overlooked, and the last grows all absorb
ing, and is often pursued regardless of immediate objects. 

The catalogue of fossils, herewith published, is offered as an attempt 
to ·present in a definite form a statement of the stat.us of our knowledge 
of the palreontology of the State at the present time. Were such a 
catalogue the result of exhaustive work, and did it express final results, 
then, an itltima tl111le in palreontologic inquiry would have been reached; 
at least so far as relates to its economic applications. But such a 
wor~ this catalogue cannot pretend to be; it is to a great extent a com
pilation; the fossils given have been collected and determined by dif
ferent men and on different occasions, while engaged on different 
works. Stratigraphic work bas not been prosecuted along with the 
collecting, and the details of the stratigraphy of tlic State !Jave not 
been sufficiently defined for the horizon of any outcrop, in which speci
mens may have been found, to be asserted without doubt. And as there 
is, thus, a certain indefiniteness concerning this local rock column and 
concerning the distribution of its members, so is there likewise doubt 
concerning the correlation of the formations of this State with those of 
others. Thus the adoption, in this catalogue, of the classification of 
Shumard, based upon the New York section, must not be interpreted 

' 
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as an expression of results reached, or of opinions helrl by this Survey. 
It is hardly to be expected that all of the conclusion of early past 
work, much of which was mere reconnoissance, could stand as final. 
What detailed work may Jevelop cannot be stated here. 

Thus, this publication is offered as a purely provisional one; as a 
working list for reference in field and office; to be criticised, to be 
fought over, to be amended, to be improved, that later it may reap
pear in maturer form, unassailable, a guide for the strong, a support 
for tile weak. 

ARTHOR W!NSLOw, State geologist. 

• 
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INTRODUCTION. 

The following catalogue of fossils contains, so far as is known, 

the names of all species occurring in "Missouri, excepting such 

as are new and undcscribed. All insufficiently known species 

have been omittcu, and for a number of others the olcl generic 

names have been retained, in order not to increase the number 

of synonyms ; especially in such cases where their propriety is 

doubtful. 
The classitication is a zoological and botanical one and, :it the 

bead of each sub-kingdom, is a table giving the classes, orders, 

families, and genera included in it. The species of each class 

are arranged in alphabetical order. The number in front of the 

names of the species refer to corresponding numbers in front of 

the family names to which the species belong. The suppo!-ed 

geological horizon is indicated by a dash in the appropt·intc col

mnns, aml the locality where each species has been obtaine<l is 

also given. It is not to be understood, however, from this cata

logue, that the localities given arc tho only localities in which 

the particular :;pccics may be found ; on the contrnry, future 

discoveries may bring to light others and even hatter locnlitics 

than those mentioned in the list. 



ANIMAL KINGDOM. 

Su»-KINGDOM PROTISTA. 

1. CLASS - RHIZAPODA. 

2. CLASS - PORIFF.RA. 

LOWMR UPPE R l>E VONJA~. SUB·CAIU30N · 
SILURIAN. SILUR. IF'EROUS . 

NAME. 

"" " .; "' (.) .. 
"' "'~ "' ;::: ~- .,~ 
"' ~"' ~ ~WI Cf) Cf) 

k S-J.i oi 
CD ,.;:,:: 0 fil ,::, (!):el ... (I) .·:: ~ ,.:i CD "' ... b ;,:.,,; ... "" (I) (.!) ·i:3~ <i <I) 

" ~ ·-::, 0 -< 
" ~~ 

(.!) 
h " Oil> £ ,;, ~ ,..; .; " " 

to A .s ;c;a to ,; " = ... :a t "' 0 0~ ... ... " .:! " " .:l " i: ., . "' . "' -"' ". "" .. 0 ., ,.l ... to -oef) ;f " "' 2 .;Cf) ;:: k ,-l .. "' 0 

" <> 0: 

:;l ... " . .s ·;:: " 5~ ::, "' .; 6 0 ~ 
E-< :r;>-l z 0 :::; i:!:'.l ~ t:: (/) 0 ll.; 

LOCALITY. 

- - - - ---· - - - - - - -
1 F'usullna cylindrica, 1'' 1scher.. . . . . . . . . . .• . . . . . . .. . . . . . . . - - Jack~ou Co. Andrew Co. 
2 Ptylostylus heterocost.alis, Gurley.... .. . . . . .. . . . . . . .. Jackson Co. 
2 '" subtnmidus, .. . . . . . . . . . . . . . . . . . . . .. - - - . . . . . . . . . . . . . .. . Pike Co. 

~ 
Pnlroacis, liaime 1860......... .. .. . .. .. . . 

2 Sphenopoterium compressus, M. & W.. .... . .. . . . . . . . . . . . . . . . . .. . ....... . . .. .. . - . • . . .. . . . . . . . .. . . Clnrk Oo. 
" cnncatus, M. & 1\"... .. . .. . .. . •. . . ... .. .. . .. . . . . .. . . .. .. . . . .. . .. ..... . .. . ... Central Mo. 

l Heceptaculitcs Owen!, Rall..... . . ....... . .. - .. . . . . . . . . . . . .... 'I' .. . . . . . . .. . .. .. . . .. . .. Jofforson Co. S t. Louis Co. 

Sun-KINGDOM RADIATA. 

1. CLAS$ - POLYP!. 

A. ORDER ZOANTHARIA. 

1 FAMILY CYATHOPHYLLIDAi:.-Accrvularia, Campophyllum, Cyathophyllum, Lithostrotiou, Streptelasma, 
Zapbrentis, Chonophyllum. 

2 FAMILY CYATILU'.0NID£.-Cyathaxonia. 
3 FAMILY FAV0STTID.iE.- Alveolites, Chetetcs, Favosites, Michclinia. 
4 FAMILY IlALYSITID,F..-Syriugopora. 

B. ORDER .ALCYONARIA, 
5 FAMILY AT,CYONID£.- Au1opora. 
6 FAMILY GRAPTOLITID..E.- Plumnlina. 



L()W~:R I UPPER DEVONIAN. 
SUB-CARBON-

SILURIA..-.,, $!LOU. IFEROUS. 

ci. "' "' .. 
.; o~ s 
"' "'. o ~ ;:: ~;;:; "". "' ~ .: I 00 o"'. (j) ... ~<F.l ui NAME. s..:~ "' r/} ~ -s ~ 

~ <f) 
(.'). ... <Ii o; 

• 'O (I) ,_; ...... ~ 

""' ,_; 'O al ::, :.,., 
~ 

U) 

"' ...:i pl;:i ~ ~~ < 
"' ::, ... = 0 J, t>l z ~;; = ~<Id l: :i: = ;§ hi) ... e: :< ,_; ""' j 
"' s O• " "' "' .!: "' "' 3 .-; 

C: o,(J) "' "' ... s suJ ., .3 .., ::=i " 'O • .., ... "' 00 "' ~ "' i...:i -g 0 
.., 

"' -< o; 
~ ... ~"" I ~ s ·;:; .. <> "' .,:: 0 ~ 

""' 8 0 til 0 ;r:i ~ ;::: en 0 0 I).; 

I Acervularin Dnvidson!, Edw. & Hailne . . . . ..... 1 . . . . . ·- - I . 
3 Alvcolites nlagorensls, Jtominger . . .... . ... . _ .· .. .. .. . .. . -. . . ...;.._ -. .. . = _ .. · ,_·:. _.:. : .. . 
l 0ampopbyllum torqulum, Owen..... .. . . ...... .. .. . . .. .. . . .. . . .. . . . .. . . . .. .. .. - ... 
5 Aulopora conlcrta, Winchell . . . . . . . . . . . . . . . . . . . I I 
3 Ohretetes lycoperdon, Hall.. .. . .. .. .. .. .. .. .. .. .. - - . . . .. . . . . ... 

... --- . ... 

3 " rugosus " . . . . . . . . . . . . . . . . . . . . . . . . . - -
~ " pulchellus. Edw. & Hai me.. . . .. . .. .. . . .. - - . ... 
l Cbonophyllurn Sectallense, W . & W . . 
l Cyathophyllum rngosum, E<lw. H .. 
2 Cy11th11xonil1 distorta, Worthen . . . .. .... . .. . . 
a l!',wosites hemlspheric1i, Yandell & Shum . . .. .. . . .. . -- .. .. 
3 " basnlt1ca, Goldfuss . .. . ............ .. . 
3 " polymorpha, Goldfuss ... . .. . . 
3 limitarls, Rominger .. .. . ~ .. . . 
3 radlatus, " . . .. . . ... . .. . .... .. 
3 " epidcrm,itus, Rominger . . . 
l Lltbostrot!on mamlllsre, Edw. S, H . . 
l " proliferum1 Hnll .. .. . . 
3 ll1ichelinia expsnsa, W. & W .. . ............... . . 

. .. --
····~-- .... -- . .. . 

. .. . -- .... 
. ... - ... . 

LOCALITY. 

St. Louis Co. 
" " 

Pettis Co . 
St. Louis Co. 

U H 

Jefferson Oo. 
" " 

:•st. Louis Co. 
I h H 

· Pettis Co. 

:::: :::: :: .. ·:: :1::::
1

ri~~co'.' 
. . . . . . . . . - ... . St. Louis Co. 

. --- . . .. . . . ... .. . . . . . Cooper Co. 

. .. . ---
. . . . - . S Michelinla placeuta, W. & W .. .... . . . .. . .. . ... . 

6 Plumalina grncills, Shumard .... .. ......... . .. .. . 
4 Syringo,)ora multattcnui.ta, McChesney .. .. . ... . 
4 " perelegans , Billings ............... . 

. .. - - - . . . . . .. .. . .. St. Louis Co. 
" u 

. .. .. . --- .. .. 
. . .. - ........ . .. . 

4 " tubiporoldcs, Yan<lcll & Shum .. . . . 
l .Areptelasma corn!cula, Hall .. ............. .. . . ... .. . - - .. . 
1 " crassa, llall. . . . . . . . . . . . . . . . . . . . . - - . .. . 
l Zaphrentis spinulitera, F{all.. . .. . . . . .. . .. .. . . .. . ... .... .. .. .. . . 
1 " calceola, W. & W.. ... ... .. ............ .. .. .. ..... . 
1 coruiculum, Edw. & H ... .... ........ .... - -

. : : : Pettis oo. 
. .. St. Louis Co . 

. . 



St'B-KINGD0'l ECHINODE'R)[A'l'A. 

1. CLASS - CRlNOIDEA. 

l. FAMILY CYA'fflOCRINID.E. - Agasi,izocrinus, Ba.rycrinus Cyathocrinus, Dichocrinus, Eupachycrinus, Forbesiocrinus, 
Onychocrinu5, Platycrinus, Poteriocriuu:s, Scaphiocrinu~, Synbathocrinul:l, Zllacrinus, Glyptocriuus. 

~- FAMILY AcnNOCR1N11>1F.. - Actiuocrinus, Aga.ricocrinus, B,ttucriuu•, Dorycriuus, Strotocrinus. 

l...-O"'ER lJl'PER 
S1t.U1UA1'. SILU I<. DEVONIAN. 

2 Actinocrinus conclnus, Shumard .. .... ....... . 
2 ·• Koniuckl, Shumard ... . ....... · 1 ·. ·.· ... ·.·. ·.I" .. 
2 " Vcrncuiliunus. Shnmnrd.... . 
2 1111shvlllro, Uall.. . . .. . . . .. . . .. . .. . .. 

SUU•CAJlliON · 
IFEROUS. 

2 pcrnodo8u8, Hall ... . . . . . . . . . . . . • . .. . ... · 1:::: 
2 Tiowii.flall ................... .... , .... ... .. . . . ... -
\I mult!rndiututi, Shumard.. ........ .. . . . . . . .. .. .. . . . . .. - ••. 
2 proboscld!a!is, Uall . .. . . . . . . . . .. . . . . . - ... . 
2 bitnrbinatus, Hall.. . . ... .. .. .. .. .. . . . . . ..... , . . . . ... - ... . 
2 pentagonus, Hall.. ... ............. : . .. . . .. . . . . - ... 
2 parvus, Sllumtu:·<1. .. . . . .. . . .•. . . . . . . . - . . . 
2 vorrucosus, Hall. . . . . . • . . . . . . . . . - . ..... . 
2 " ventrlcosus, Hall........ . . - .. . 
2 Agaricocrlnus tuborosus, llall.. . . . ... . . . . . . . . ... - ... . 

LOCALITY. 

. : : : St. Louis Co. 

. ... COOJ?Cr q~. 

2 .. Worthen I, lfoll.. . .. . . .. , .. : . . . -
l ,~gassiwcrinus dl\Otyllformls. Uull.. .. ... ... . . . . . .. . ............... - - - . .. . ·:::St. Louis Co. 
1 " Chesteronsis, Vtorthon. ... .. . . . . . . . .. . .... . . . - - - . . . . " " 
2 .Batocrinus roqualis. Hall.. .. . ... . . .. .. . . . ... . .. . ... - . .. . . . . 1. ... .... · :~ Coo

1
1?er q?· 

2 " Olll'lsty!,Shumnrd . . ................ 1 . . . . .. 1 ·.. .. .. , .. · 
2 '' Jongirostris,Hall .......... .... .... ...... ··· ·1 ···· .... - ... ........ . :::: ·::: ... . " " 
2 pyriformis, Sllumard........ . . . . . . .. 

1 
.... - . . . . .. . . . . . . . . . .. . Marion Co. 

2 pnpillatus, Hall .. .. .. . . . . . . . .. . .. . . . . . . ...... . - .. .. . . .. .. . . .. . ... Pettis Co. 
2 " rotund us, Yandell & Shumard. . . . . . . . . . • . .. . .. .. . . ... .. ..... - . . . . . . . . .. Marion Co. 
l Cyuthocrinns IIoveyl, Meek & ,Yorthen .. . . .. . . . . .. . . . . . .. . . . .. . .... . ·1 · .. - . . . . . . . . . . ... Clark Co. 
1 " lnterinedlns, Hull.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I . . - - . . . . ... Coo.I/er qr 
} ~!fr:fiUJ!N.::::::::::::::::::::: ::::1:::: ::::,::::1 :·· ... ::: 1· :::. = = :. .. ··::St. Louis Co. 
l spurlus, Hall......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l- - . . . . " 



1 Dlchocrlnus llneatus, llfcck & ,vorthcn ......... ·1 ............ I ..... .. 
1 " ova.tus, Owen & Slrnmard ......................... . ... .. 
1 " simplex, Sllumard .. ..... . .. .. ........ ... ............ . 
1 " striatns, Owen & Shum........ . . .............. ..... . . . 
2 Dorycrlnus cornigerus, Ifall ... . ......... .. ...... . ...... .... 

1 

...... . . 
2 " roisstssip1>iensts, Hoemer .. . ........ ·I .. . .. .. .. .... · .. 
2 " missouriensis, Sbmnnrd .... . ........... .. .......... .. . . 
2 " uu icorni~. Owen &, Shumard ........ ... I. . .. . . . . . . . . . . 
l Eupachy~rinus. verr.ucosus, Whl_te & St. John... ..1 ... 
1 Gln1tocnnus p1mbnatus, Shurnurd.. . ...... . ... . - -
1 Forbeslocrlnns Slrnmardl, Hall.... . . . . . . . . . . . . . t 

.. : .::,!'::.:::.I:::.:= := ·:·{: 1 .. :·I :: :: 
.. .. . . . .... 1 .. . 

1
_ ._ - . . . St. Genevieve Co. .. .. .. I .. - .. . .. . .. Jefferson Co. 

. . . ... - .. .. . .. .. .. . .. Jasper Co . 
.... .. ,. , I ··· -- . . . . OlurkCo. .. .. .. . .. .. ,- .. . I· i\Iarl_on Co. 

.. ..... .. .... ........ Pettis Co. 

i.. .. .. .. .. .. .. .. . .. . Cape G_lrardeau. 
. . . - - . . . . . .. St. T.oms Co . 

~ Onyc~ocrinns ~~W:1o~~;!{ci¥e!,.:VJ\V1ocr~hcu'..: . . . .. , 
1 P!Mycriu,ts amcricauns, Owen & Shumard. 
l " cavm;, Owen & Shumard . . . . 
1 " corrngatns, Owen & Shumard 
l dlscoideus, Owen s, Shumard. 
1 plauus, Owen & Shumard .. . . 

··· 1· 

: :t 

, ... 

:.. .. .. ........ 

1

- ... . Jackson Co. 

. :.1 · ·1 · ) ::::' :: i ~.!"~/ 
. .. : ·<:':)~

1 
:::!~},\ :: :: t~!~~~~to. 

.. .I ... I .. .. I ... - 1- . . . St. Louts Co. 
J p lenus, ~{eek & Worthen .. .. . .. . 
1 penlcillus, Meek & Worthen .. . . 
l Pi:aUen:1uus, Meck & W'orthen. 
{ pilelfor1¥1!i Hnll... .. .. . .. .. .. .. . 1 :,arae, a ..... . .. . ... . .. ..... ..... .. .... 1' ...... , ·. 
1 ·• snusplnosns, Hall ...... . ........... . 
t Potcriocrinus Coreyi, Meck & Worthen ... . ... · · 1 · 
1 " Hardlnensls Meek & \\' orthcu .. . 
l " l\fceki1t1rns, Sbnmard ... . ........ . 
1 " mlssoariensis, Sbumnrd.. . ...... . 
l Van Uoruei,.\leek & "'orthen .. . · I 
1 Scaphlocrtnus dactyliformis, Hull... . ... . . 
J " bemlspberlcus, Shumard.. . ..... 

1 
.... 

1 loternodius, Ilall. ........ 
1 " scoparlns, Hall.......... . . I I . 
2 Strotocrlnas u1nbroaus, (foll........... .. ....... .. 
1 Synbathocrlnns swallovl. Hall. . . . . . . . . . . . . . . . . . . . . . 
1 Zeacrinus maniformis, Hall.... . . . . . . . . . . . . . . 
1 " mucrosplnus, l\'{CChesney. .1 .... 

I \ " " 

._:_:_ :1:_ ... ~ :_::1~.:.:_·.1= .... ·. :_:_· · .... ~roig~i?<to. 
. . - . . . Coo.~er l:?· -- .. ... . 

. . . . . . . . .. - - . . . . . : : . St. Louis Co. 

. •• i ••• 7171~ ±i= ••• ,:!~:! 
::·I.;.;.. .. I:: :1=1 .... ,:::· ... 

1

r r.:i:~i~q?· 

:. :: ·1=
1
~ :::: : :::st.GcucvicvcCo . 

.. • . .. 1• .. ...... - .. .. Jackson & Plalte Co. 

·' 

. , ... . 
.. .. 1 ... 

2. CLASS - BLAST0IDEA. 

Codo~}los campanulatus, Hnmbacb ............................. , ... . 
gracllls, lleek &, Worthen ............. . ···'····- ··· 

:) :::f :/~ .... 
. ... 1 .... 

.. .......... 1 .. .. . .. Pe.~tls q?· 
stclliformis, Owen & Shum .... .. . ... .. 

l'entremltcs godonl, De France ... . ............... . 
' ' lloreulis, Scblotbclm ...... .. ............ ....... . 
" pyrifotmia, Say ........ .............. . 

sulcntus, ltoemer ........ .............. . ... .... . 
elongatus, ShuruMd ........................ . 
conoldeus, Hall . . .. 
Koninckianus, Hall ...... .. ........ . 
Ilurllugtonensis, M. & W ... . . . . .. .. . . 
Missouricnsis, Swallow ... . 
Xorwoodl, Owen & Shum .. 
Sayi, Sh umnrd . . 
Curtis, Shumard . 
Ro~mcrl, Shumard ..... . . . . . . 
melo, Owen & Shumard .... . 
Sampsoni, .Eiambach.. . . . . . . . . .... •. 
Potterl, Hamb!ICh.................... . .. . .. .. . .. . . .. 

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

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

. ...... -, .. ·· ·· ···· = ··· · ... .... . .. . . .. .... - 1·· .... .. ....... - .. ... ...... . 

..:: = :::1:::: 

..... .. 
····- ·· 

. .. - ·, . . 

.. .. " &PikcCo. 

. . . . retry ~?· 

. . . . . 

. ... St.yenevleve S?· 

. ... .Pike Co. 

. . . . Cooper Co. 

. . . . St. Louis Co. 
.. Jasper Co. 

St. Louis Co. 
l3oone & Pettis Co. 

·· ·· - · ·· · · ·········· " " " ,, 
: : : : St. Louis Co. 

. . . .. Boone <Jo. 

. . . . . Cool?er & Pettis & Plke Co. 
. .. .. ....... Pettis Co. 
.. ..... . .... Cooper Co. 

. .. - .... 

<r;::.:::·:::=:::: .... 



NAME. 

Pentremltes obliquatus, Hoerner . . . . 
" " 'ortbcnl. Hall. .. ...... . 

bipyramldalls, !fall .. .. . 

LOWER 
SIT,URIA:S. 

s:i. 
.; i~ 
"' e~ ·;:; 
" en ;,: 

(f) ...~ 
:!I. 

..;j ai "' >~ 
" ,-l i~ d 
·;;; d :::l~ 

"' £ o· 
C d 

oof/J 
so " -g.:l 
~ ... ... ::-1 ~ 

~:.:::~ DEVONIAN. 

C, 

°' $ o~ 

SUB· CAUBON· 
H'EROUS. 

~ 6~ 
j ~ ~ w~~ 

~ ! : ~ 5£ ~ 
i ~ J I ~ } i I ~ j ! i 
I s ~ ! !.:l J ! ~ ~ l 8 i . .... I ...... , . - . . . . . . ... Cooper Co. .-: . :: .... -~ :··· .. : ... : \= ... : .:: .:.. .... :: :: 

3. CLASS - ECHINOIDEA. 

1 FAMILY PAL£CHIN!D./E. - Melonites, Oligoporus. 
2 .l!'A)IILY ARCITJE0C1DARIDJF,. 

Z Arcbreocldaris aculeatus, $1.umard: .. . 
2 " bin ugulatus, Shu nrnr<l.. 
2 Keokuk, Ha ll . ....... . 
2 mc1rnstylus, Shumard 
2 mucronatus, M. ,'<- W .•.. 
2 Norwood!, Hall ........ .... ... .. 
2 N'ewbeuyi, Hambach .... . ... . 
2 Shumardaua, Rall .. . .. . .. . . . 
2 Wortheni, Hall. ........... ..... . 
1 Meloultes crassns, Hambach......... . . . . 
l " irn,guhiris, Hnmbach .... . ..... . 
l multlpora, Owen & Nor ... . .... . 
l Ol!goporus pnrvas, Ilnmbach .. ... . 
1 " Danae, l\f. & ,v ........... .. 

.. . 1 .. -· .... .. ... .... ... . ... . 

. ' . .. ... .... . 

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

... . . . . .... . . . . 
.. -
. .. -.... -

.. .j- .... Jackson Co . 
. . .. - .. .. Lafayette Co . 
.. . . . . .. Clnrk Co . 
. . . - . . . . Jar.kson & St. Louis Co . 
. . - . . . Andrew Co . 

. . . St. Louis Co . 
" u 

.- .... - . . .. .. - .... 
. ... --- ... .. JMper Co. 



NAME. 

Comulitcs Cilrbonar!us, Gurley . . 
Splrorb!s k!nderhookensis, Gurley. 

~UR-KINGDO)( MOLLUSCA. 

LOw~;R 
SILURIAN. 

1. CLASS - ANNF:LTDA. 

SUB ·CARDON
lF}:ilOUS. 

2. CJ.ASS - BRYOZOA. 

LOOAT.ITY. 

FAMILY RKTEP01uo,E . - Archimedes, Evactinopora, Fenestella, Fenestralia. 
2 F,o;~ur.y EscHARID,E. - Coscinium, Pti lodictya. 
3 F AMII.Y TURULIPORIDiE, - Cyclopora. 

1 Archimedes Wortheni, Hal! .... . .. .. ..... 1 .... 1... .. .1 .. ·· ....... .. .. ·:·:·:·: :··. ·: ··.!_· .. · .... -:::: ,;.;_.· . . · ·": ':': ·:·:·:·. 2 Coscin!om plumosum, Prout..... .. ... .. .. .. . .. . .. . . . .. ....... .. . 
3 Cyclopora fongla, Prout. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1 Evact,oopora radlata, 11.L S; W.... . .. . . . . 

1 

.. .. - 1 .... 
1 Fenestella bany:ma, Pront.... . . . . . . . . . . . . . . . . . I 
1 " hcmitrypa, Prout . . . . .. .. . .. . .. .. . .. .. .. . .. . . . . . . . ... -
1 Fenestralla St. Ludovic!, Prout...... .. . .. .. . .. . .. . . . . . .. . . .. . .. .. . . . - . ... 
2 Ptilodicty1, argutn, Billings.. . ... . . · · · · - · · · · · .1. ·. ·. ·. · .... · .. 
2 " recta, Hall . . . ... . .... .... . ... .. .... .. . - . .. . . . . . . . .. . . . . ... . .. . . . 

. . lloward & Jasper (:o. 

. . St. Louis Co. 
Clark Co. 
St .. ,Louis C:?· 

0 
>,:j 



3. CLASS - BRACHIOPODA, 

1 FAMILY CRANIID.<E, - Crania. 
2 FAMILY DISCINID1E. - Discina. 
3 FAMILY KO.NlNCl(!IJ)}E, - Kon!nckia. 
4 FAMILY LINGULIO.IE , - Lingula. 
5 .l!'AMILY 0RT1IID.'1':. - Meekdla, Orthis, Orthisiua. 
6 FAMILY PENT,tMERIDJE , - Camarophoria, Pentamerus. 
7 FAMILY PHODUCTn.>JF. . - Chonetes, Productclla, Productus. 
8 FAMILY RHYNCHO.NELLID/ E, - Rhyuchonella. 
9 FAMILY SPIHih'E.KlDJE . - Athyris, Atrypa, Cyrtiua, Rctz1a, ~pirifer, Syutrielasma, Zygospira. 

10 FAMILY STROPHO~rnNID;E. - Lcptrooa, Streptorhyuchus, Strophodonta, Strophomeua, Hemipronites. 
11 ]!'A)tll.Y TKRirnRATUL1D,E. - Terebratula. 

N_\ll!E. 

LO\Vhilt 
SILURIAN. 

---------::: 

00 8~ £ 
<l> o...: o ..-... 

SUR •CARRON• 
U'£1WUS. 

·5 '=)ii ~ ~cc 
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LOCALITY . 

9 Atbryrisamericana, Sw,illow . . . .. . • . .. . . . .. .. . ... - .. St. Genevieve Co. 
9 '' charitononsis, Swallow.. .. · · · · . . . . . .. ... . .. . .... . . - .... Cbiu·iton Co. 
9 clintonensls, swallow. . . . . . .... .. . . . . . . .. - - - . . . . . .. Rt. Genevieve Co. 
9 caput-sorpcntis, Swallow....... . ... . . . . . . . . . . .. . . .. . .. ..... .... - .. . . Ccntml Mo. 
9 euzona, Swallow. .. . . .. . .. . . . . . .. .. . . . . .. . . ..... . ... . .. - .. . .. .. . ...... Cooper Co. 
9 fultoncosis, swallow.. . . . . . . . . .. . .. .. .. .. ... .. ... ... - ...... ... ........ .. I .... .... Callaway Co. 
9 hannibalensls, Swallow..... .. ..... . . . .. .. - .. . ..... .. .... . .. . .......... Pettis Co. 
9 Iiawani, Swallow........... .. . .. ... .. . . . . . . · . . . . . ... . .... . ... . . - ... . Central :Uo. 
11 Jacksoni, Swallow . . . . . . . . . . . . . . . . . . . . . . ...... .. ...... . . . ,:. . . .. .. - . . eass Co. 
9 macoucnsis, Swallow.... .. . .. .. .. . . . . . . . . .. . . . .. .

1

. . .. . - .. Montgomery Co. 
9 minima, Swallow. . . .. .. . . .. .. . .. .. . . .. . . . .. . • .... 1 ........ Callaway Co. 
\I mlssourlensis, Swallow . . . . . . .. . . . . . . . .. . .. . . . .. . .. . .. . ... - ... . Charlton Co. 
\I platteosis, Swallow. . . . . . . . . . . . . . . . . . . .. . .. .. .. .. .. . . .. . . .. . .. . . . . .. - . Audrain Co. 
9 Pral\tl, Swallow. . ... . ... . ... ... .. ...... . .. . .. .. .. .. .. . . . ....... .. . - . .. . .. . .. . I.. I . . St. Louis Co. 
9 rcJlcxa, Swallow .. . . . . . . . . .. . .... . . . ... . .. . . .. . . . .. . , .... .. .. : ............. _

1

_ - .. . . . " " 
9 Singletonii, Swallow.. . . . ... . ... ... ..... .. . . . .. .... . ... ... .. ... ... .. I ...... - .. Audrain Co. 
9 subfamcllosa, Hall .... .. ..... . ..... . . . .... ... ........ 

1 

..... ... . .... l .. .. . . . .. - . · 1 . St. Louis Co. 

i i~1i~~t{.t~~r~::::::::::::::::::::::: :::: ::::: .:: :::: ·::: -:.: :.:: :-:: :::: .::. :: .. = ~ .::J~t~~~~est 

a: .... 
00 
00 
0 
d 
::,, .... 



9 Atrypa amnts, II all.. . . . . . . . . ..... . .. .. .... . . . . . . . . . . . St. Louis Co . 
9 " rct1cnlarls, Linne ... . ............................ . .... :·:.j:.:· ··· - ···· Pettis Co. 

Cooper Co. 
Lafayette Co. 

b Camerophoria Worthen!, Hall .. 
7 ()llonetes granullrera, Owen ............... . . . . 
7 " Jog,mt, Norwood & Pratten ..... ... .. . 
7 meaoioba, JSorwood & Prauen ...... . 
, ornata, Sln1mard .. . . ... ....... . 
7 1>arva, Shumard .... .. ......... .. 
7 Smith!, Norwvod & Pratten. 
7 Sbumardiana, De Koniock ...... .... . . 
7 Verneuiliana, Norwood & Pratten 
7 Flem111gi, Nonvood & Pratten . ..... . 
1 Crania Ro,vJeyl, Gurley ...... . . ... .. . .. . .. . 

. : :: :I. .. .. - .... 

:f~ .. -

. . ..... . ... Marion Co . 
. ... - .... St. Louis Co. 
. . . . .. .. ... Pettis Co. 
. ... - . .. . St. Louts (Jo. 

. .. Holt Co . 

. , Marlon Co. 

... Lafayette Co. 
. .. . Holt Co . 

9 Cyrt11H, ucutirostris, Shumnrd .. ....... . ....... . ·I 
~ "' mlssour1cosis, Swt,llow . .. .......... .. . 
9 oecidcotalls, swallow .. ...... . . . . .... . . . 
2 Oisclna 1llissourleosts, Shumttrd ... . .. ...... ... . 
2 " nltidu, Phi llips .... ..... . . ........ . 
2 " convexn, Sbnnrnrd . .. . _ ... . ............. . 

::: I·::: 
·1· .. , .... , .... 
: . ··:: ..:.;.;I-.. -. . . . . . . . .. . . 

.. .. Pike Co. 
. . ... .. Marlon Co. 
........ Call,~wny 9.°· 

Lnfayctte Co. 
R~l ~?· 

IO Hemipronitcs crMsua, Meek & Hayden 
3 Kontnkiu americaua, Swallow. . . . ~- ...... ... . . 
10 Lep,trena mc~acos~~. Shumard .... ... .. . .......... - . . . 
10 • ser,cea, ,_owerby . . . . . . . . . . . . . . . • . . . . . . 
t Lingula earbonaria, Strnmard ...... .... . . .. ... . 
4 " mytiloldes1, Sowerby . . .. . .. . . ... ... . .. . 
'1 u quadratu., J£ichwalcl.. . . . -
4 umbonnta, (;ox .. . ... . 
5 Mcekella, striato·costnta, Cox . . ...... .. ... . . .. . 
5 Orth is, Clarkon~is, Swallow . ......... . 
6 11 Cooperensis, Swnllow. . .... . . . ............. . 
5 " Carl>ooaria,,_ Swallow ..................... ... . 
5 disparills, vonrad . .... . . .... . . .... . ... . . . ... . 
5 ele1pmtula, Dalman ................. ..... 1 ... . 
5 fiss,coata, Hall.. . . . . .

1

.. - . . . 
5 Keokuk, Hall. . .. . . . .. . . · .. · · · · .. · · · ···I · 
!i lynx. ltlchwnld.. . .... .. . . . . . . . ...... - .. . 
5 mlchclini, Hall................ .... ..... .. . . . .. ·I .. . 
5 missonriensls, Shumard .. . . . ... .... ..... . . . .. - . . . 
~ pectmella·. Conrad . . .. . . . . . . . .. . . . .. . . . - .. .. 
5 rcsupinata, l\lnrtin... . ... . .... . . .. ... . . . .. . · 1 · . 
5 subrequat:,, Conrt1d ..... -·.............. . . . - .. 
5 sullquadrata, H:111 . .. . . . .... . . . ...... .. . . 

1 
... . - ... . 

~ trlcenarin, Uonrad........ . . . .. . . . . . . . . . _

1

.. . .. .. . 
5 tcstt1dinaria, Dalman .. . .............. .. ...... - . . • .. I .. 
0 Orthisin:1 occldeotalis, Swallow ... .. . · · · · ... · · .

1 
.. · · · · .. . · · 

5 " rollusta, Hall. .. .. . . . . . . . . . . .. . . . . . . . .. .. . . . . . 
6 Pentamerns sal!neusis. Swallow.... .. ... . . ... .. . . . . . .. . 

.... I 

. .. 1 .. : . .... . 

7 l'roductus arcuatus, Hall........ . . . . . . ...... .. . 
7 " requicostntus, tihumard .. .. .. . ... .... . 
7 altononsis, N. & P ........ .. . ..... . . . 
7 amerlcanus, Swallow . .. . .. . .. . .. . .. . .. . . . . . . . . .. . . . . . .. . . 
7 biseria!is, Hall .. . . . . . .. .. .... · · . . . . · · · .. · .... · · ··I·· .. · · ·· ··· · 
7 boonensls, Swallow.. . . . ........... ... 

1 
. . ...... 

1 

........... . 
7 cos tutus, Sowerby... . . . . . . . . . .. . . . .. . .. .. ...... . . . 
7 cora, D'Orblgucy . . . . . . . . . . . . . . . . . . . . . . . . ..... .. ...... . 
7 c1tllawaycns1s, Swallow. . . . .. . . . .. .. . . . . . . . . .... .. 
, coopere,~sls, Swallow..... . . . . .. . . . . . . . .. 

1

.. . ... . 
7 coucontr1ctt, Hall. . . . . ... 

1 

.. ·t . . . . . .. . . 
7 crenulata, Shunrnrd. . . . . . . . . . ..... ,

1 7 depressus, Swallow . . . . . . . . . . . . . . . . . . . . . 

Lafayette Co. 

..·.· .. -. ... I· ....... ...... St. Louis Co. . Capo Girardeau Co . 
. 1. St. Louis Co. 

: ::i:: . 
. .. . - .... Clark Co . 

.. . .. ... '- . .. . St. Louis Co. 

.. . . . .. 1 .. ..... . Jefferson Co. 

. .. .. ... - .... Henry Co. 

. .. . .. .. - - Dttvics Co . 
. . . . .. . , .. .. Clark Co. 
. . - . . . . Cooper & St. Louis Co . 

. . . . . . . . i- Lafayette Co. 

. ... . .. . , . . . . Jefferson Co. 

. . . . . •. . . ... St,J,ouis S?· . ... ........ 

.... , 

. ... 

- .. .. 

I 
Clark Co. 

: : : : : : : : . . St. Louis Co. 
.. Marion Co . ... . -

... . - ... . 

. ... - .. 
· · · ·1···· 

.. .. 
1
.. . . Cape Olrai·deau Co. 

. . . . . . . St. Louis Co. 
. ... - Davies Co. 

. .. . Jefferson Co. 
. .. St. Louis Co. ,, " 

:::: - .. : . Cnldwoll Co. 
---- .. JnsperOo. 

. . . · 1 · . . . . Jllonitcau Co. 
.. ..... Cooper Co. 

. - .... Jackson Co. 
. . - .. .. , . . St. Louis Co. 

. . .. Henry Co. 

:::: :::: ::: :1:::: =.:.:.:.;.:.:.:.; :::: :::: ~~~~i\fo~· 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . - ... . -Jac~son & St~,Louis ~?· 
•• •.• • t .•.. - \ ... . ·:. ,.;.;. . ···: ::: .[ ·: .. ...... 1· ··· Callawa~Oo. 
. _ . . . . . . • . . . . . ..... . .. ... Coo11cr l:?· 

!- .... ···· ··· ····· .. '' '' 
.:.: ~ .:.: ,- :: ... · ::: :::: :::: St..LooisCo. 



XAME. 

J,OWElt UPPER 
SILUHTAN, Slf,UR. DEVONIAN. 

.; 1t=-----
C) (,),.! 

·;:; I ~cij J5 ;i: ~ 
en i-.~ i 
~ . ~-o t w ,.; ~ E 

oo :,:i::: ,.; "' en :., :.,t 

~UB·CA"RBON· 
tF>:ROU~ . 

~ ,J ~;:I ~ ~ a U;:, g -~ ~ ~= a ~ E : ~= J j 
J ~ 'g..,:: .E O ~ ~ ~ ,j ; g 
~r-1::: ZHO~C) .-1~ 

LUC,\ LITY. 
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...1 .. 

7 Procluctus elegnns, X. & P . ......... ... ........ . 
7 " Fleming!, Sowerby ............. .... .. 
7 " gr11dntus, Swallow ................ . 
7 fentonensls,Swallow ......... .. .. . . .. 
7 magntcostntns, Swallow ... . 
7 mag11us, M. S, ,v .. .. ... ........ ... . 
7 nrnrglnnctnctns , l'rottt ......... . ..... . 
7 murct1tsonlnnus, Konlnck . . ... . ..... . 
7 murictttus, X. & 1' . .......... . ..... . 
7 nelJrasctensis, Owen ....... .. . ... ... . 
7 Prattenianus, Norwood ........ . .. .. . 
7 punctatus, Sowerby ... .. ....... ... .. . 
7 semlrotlcularts. Fleming ... . 
7 s1,lend<:ns, N. & l' .................. . 
7 symmntrlcns, McChesney ..... . ..... . 
7 subuculcntus, Murchison .. 
7 tenutcostus, Hall .... .... . 
7 wubashcnsts. ::,.; . & l'. . . . .......... . 
7 wortheni, Hall ... .. 
7 Productclln subnlntu, llall . .. ... . 
9 Rctzla puncUllfcrn, Shumard . .. . 
H u oragonsls, Swallow .. . 
9 vern, II all ...... ..... .. ............. ... . 
8 Uhynchonella arctlrostrata, Swallow .......... . . 
S " cnpax, Conrad ........ . ..... ..... . . 
8 cooperens1s., ,Shumard ....... . ... . 
8 osngcnst,, Swullow ............. . 
i,, mlssourlensls, Shuma,·ll ........ . 
8 pen·ostollatn, Swallow .. .. .... . 
8 recurvlrostra, Hall ........... . 
8 ringcns, Hull ... ..... ..... .... . . 
8 warrenensls, Swallow .......... . . 
8 boonousis, Sbnmnrd ...... . . 
8 Grosvenor!, Hall ......... .. 
8 mu t11tn, II all ... .. .. 
8 macra, Rall. . . . .. . . .. .... . 
8 " aubcunenta, Hall ......... . .. . . 
!J Sp I rifer J\nnao, swallow .... .... .. . 
!I " boon en sis, Swallow ....... . 
9 " camera ta, J\fortou .... ............... . . . 
9 Spirlfor clar•'•. Swallow . . . .. . . . .. . . . . . . . . .. . .. . 

.-

-. St Loul,s c,,. 
H H 

... - ... 

- ... 

Johnson Co. 
JaRper Co. 
St. Louis Co . 
Cooµer Co. 
llc,'Iry C~. 

. . SL Louis Co. 
........ - .. . Oall.~way <~?· - ······~··· ... . - . .. .... . Boone Co. 

Ja~pcr q?· 

~ 1::: 
·· ·t .. 

. ... - .... . ... - ... · :: :1~1: .: : Callaw11y Co. 

.... . ... .... ._ BooneCo. 
·• • .• • . • ·.· .. · . ..• _ ... 

1
_ ... I .•. St. Louis, JnCk8on anti other co. . . ,St. Genevieve Co. 



" 
C 

9 Spirlfer cnspi<lata, Sowerby.. .. .. . .. .. . . .. .. .. .. . . .. . . . . . .. .
1 

.. ........ . - ... , . .. . . . . . ... . ........... 

1

Coopcr Co. 
9 " cooperens1s, SwnJlo,v . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - . . . . . . . . . . . . . . . . . . . . . . '' " 
~ " Jfor"besi, Norw. &, Prnt . . . . . . . . .. . . . . . . . . . ... 

1 

- . . .. ·. ·. ·. · .. ·. . ·. ·. ·. ·. ·. ... . .... .. J_, )'osrpgc,. r,ncCoo .. 
!) " grimes!, H:tll.. . . . . . . .. . .. . .. . .. . .. . .. I _u 
9 hannibnlcnsis,Swallow.. . _... .... . - . . .. . .... . .. . . .. . . . . . Marion.co.: 
9 lncrebescens, Hall .. . .. .. .. .. .. . . . . .. . . . . . . . . - ,- - . . . .. St. Lo111s Co. 
9 Keutuckiens1s, Shumard.. . .. . .. . .. . . .... .. - . Davies Co. 
u hevigata, Swallow.. . . ..... ·I ··.. .. - , .. .. .. . .. . (;lark Co 
!I lutior, Swallow. ...... . ... . .. - .. . .. . .. .. .. .. Cooper Co. 
9 lateralis, Hall . ... ...... . . .. .. . . . , . . . - .. .. . . ... Jasper Co. 
9 lincatc,ides, Swtillow. .. ... . .... . . .. . - _

1

_ . . . . . . . . Morg1m Co. 
9 Leidyi, Norwood S:; Pmit . . .. , . ·, . . .. .. . .. .. .. : - .. - ... .:.;_ . . .. St,J~onis c.:?· 9 linci,tns, Swallow .. . . . .. . . 
9 Littoni, Swal low... ..... . · · ·: ;.;_I.: :: : : .. - · ·.. · _)fo•·g"Jl Co. 9 Logan!, Hall.... . . . . . . . . .. .. .. .. .. .. . .. • " 

~ ~!!k~~~~,~!1i~;t.~1~1'.'.r.d:::. : : : : : : : . : : .. - : : : : I::: :_::: =1~ ·.: :. :. ·.. t,\o~o\!ni~elc(~o,~ .. 
9 missouriensis, Swallow... . . . . . . .. . . . .. · · · · ·.. ·: l :: · > 
9 mucronata, Cournd.. . ... ..... ... . ..... .. - · I . . .. . . .. St. Louis C'o. 
9 osugensis, Swallow.. . . ... _.... . . . . . . . . - . Pettis Co. 
9 Owen!, Hall.. ........... ......... . .... ... . .. . .. .. - , . . . . . . " " 
9 planoconvexa, Shumard . . .. .. . . .. .. . • .. . . . . . .. . . .. .. .. . . .. . . .. .. - . .. St. Louis Co. 
9 pecu!iaris, Sbumqnl. .. .. .. . . . . . . . . . . .. . . .. . . . . .. . - . . . . Cooper Co. 
9 plena, Hall.. . .......... . . Jnspor Co. 
9 spinos11, Hall .. . . . .. . . . . . . . . . . . . .. . .. . . . . . .. . .. . . . .. .. - . . . . . St. Louis Co. 
9 stria ta, Martin.... . . .. . .. .. . .. . . . . . . .. . . . . Ja8pcr Co. 
9 subiequalis. Hall. . . . . . . . . . . . . . . . . .. . .. . . . .. - . . . . " " 
9 subcard!formis, Hall . . ... 
9 su brotundata, II all . . . . . . . . . . ........ .. 
9 •raneyensis, Swallow . .. . . . .. .. .. . .... .. 
9 tenulcostatus, Hnll . . . . . . 
u trnnsl11tus,H11,\I. 
9 vernouensls, Hall ....... .. . ..... . .... . 
10 Strepterhyuchus phinumbooa, Hall . ...... . . 
10 Strophodonta altldorsata, Swallow .. .. . .. . .... . 
IO " roquicostat1t, 8wnllow . . . . . .. .... . 
10 boonensls, Swnllow ........ . ... . 
10 callawayonsis, Swallow ....... . 
10 cymbiformis, Swallow . . . 
10 !nftexa, i"wnllow .. ....... . 
10 Ke1111>ori, SwQllow .. . ..... . 
10 uava l!s, Swallow. . . . . . .. .. .... . ... . 
10 " subcymbiformis,Swallow . ...... . . .. . 
10 " quadra ta, Swallow ............ ... ... . 
10 Strophomcna 11ltcrnat11, Conrad . ....... . . . ..... . .. . - . . • 
10 " de!toidea, Conrnd ...... ... ... .... . .. . - . .•. 
10 dopressn, Sowerby.... . . . . . . . . . . - . . 
10 filit.exta, Hall ...................... - .. .. 
9 Syntr!elasma bemipllcat:i, Hall ... . 

11 Torcbratuhi arcuata., Swallow . . . . 
11 " brevilobata, Swallow .. ... . . ... . •. . 
ll form'Osa, nan ........ ................ . 
JI grncllls,1. Swallow . . ................. .. . 
11 purva, :,;wallow ... .. . . .......... .. .. .. 
J1 " turgida, Hall. . ....... .. .. .. 
9 Zygosplra modesta, Say . .... . ..... . . .. . . 

- . ... 

. - .. 

. . .. - .. . . 
. - ... . 

·· ··--···· 
·· · -···· 

····- ···· 

: : :i:::: - ·. 

= ,:::: 
. .. .. . . . - ... . 

. . .. - .... 

· Pettis Co. 
Taney Co . 

. . Jasper Co. 

. . . . St. l\Jarys, ~co. 

. . . . '!'ancy Co. 

. . . St. Louis Co. 
. . Callaway Co. 

Cf " 

·st. Louis Co. 
H H 

. . . - . . · · Jnckson Co. 
. . - . . .. . St. Genevieve Co. 

·:::=:·.:: .... 1=.· ... · 

.::: ~ 1: 

St. Genevieve Co. 
. ... Jas per Co. 

. . 8~. Marys, Mo. 
. .. . Cooper Co. 
. .. . ,Jasper Co. 
. . . St. Louis Co . 



4. CLASS - .l:"n:HAPODA, 

l FA)IILY UONULAIUD11>. - Conularia. 

NAME. 

I Oonularia crnstula, White .. .... .. .. . .. . 
1 " marloneusis, tiwnllow. . 
1 mtssouriensis, Swt11low . ... . 
1 Osagcnsis, Swallow..... . . . . 
1 sul)ulata, Hnll. ............ .. .... . 
1 suuc,irbonarla, Meek & Wortbcu . 
1 tr1pllcata, Swallow ..... 

LOWER I 1;1'.PER 
~ILUH.IAN. SILUH. DEVONtAN. 

SUll·CARll()N· 
IFEUOUS. 

5. CLASS - LAMELLTBRANCHlATA. 

l FA)lll,Y AMl3RONYCHUl>M. - Mytilarca. 
2 '' ANATINID1E. -Allorisma, Cbreuomya, Leptoclomus. 
3 .A.RCID.iE. - Macroctou, Tellinomya. 
4 Avrcuun.+:. -Avicula, Mouopteria, Monotis. 
5 " CARDUD.-il:. - Carclium. 

CARDIOMORPH1D..E. - Cardiomorpha, Edmonclia. 

LOCALITY. 

6 
7 

8 
9 

" 
" 
" 

CYPRINJD..E. - Asturtclla, Cardinia, C!eictophocu.s, Cyprieardia, Isocardia, Pleurophorus. 
CYTHERODONTID.E. - Schizodus. 

10 
11 

12 
13 
14 

" 
" 

" 
" 

MYTILID..E. - Lithophaga, Myalioa. 
Nucuun.+:. -Leda, Nucula. 
OSTHEID.iE. - Lima. 
P1ccTIN1D..£. -Aviculopecteu, Pccten. 
P1NNID.-E. - Pinna. 
8ANGU1NOL!T1D.iE. - Sanguinolites. 

2 Allorisma antlqua, Swallow . . . . . 
z " cuneata, Sw,1llow .. 

.

1 

............ , .... 1 ........ ····1 .... 
1 

... ,i- ....... 
1

-

1 

......... 1 .. ··18t. Louis Co. . ....... 1···· ........................ 
1 
.... 

1 
........... ,'.- .... Lafayette Co. 

2 " enetformls, Swallow. . . .................................................. ,- .. .. Clay Co. 



2 Allorlsmairanosa, Shumard. . . . . . . . .. .• . . . . . . .. . . . . . · · ·· · ··· · ···1· · · · .. " I .... · ... - 1 .. ·· 1Clay Co. 

~ :: l~~~k~:~t~~~· '3hum:n~ : · ::·. : : · · : · -1::::i::: : :: :: :::: :::: ::::
1
7:.:::: :::: :::: = :::: :::: 1

:::: fi.fiE~r~\~· 
2 " marlonensls, "'hlte .. .... . ... . .. . . . .... . .. ·I·... I I v m 2 " clavata, .llcChcsney. . . . . . . . . . .. . . . . .. . . . . . . . . . ......... .. ..... . .............. -

1 

....... , St. Goncvlcve Co. 
2 " termlnnlis, Hall. . . . . . . .. .. . . . . ...... · 1 ·... . ... 

1

.... . ............... - .... Jackson Co. 
7 As lartella vera, Hall. . . . . . . . . . . . . . 1 ·... . . . . . . . . . . . . .. . . . ....... - .... •Lnfayctte Co 
4 Av1cula clrculus, Shumar<I. . . . .. . . . .. . .. . . . . . . .. . . .. . ........ . .. ~ . . .. . ............... Moniteau Co. 
4 " cooporcns1s, Shnmard.. . ...... .. ... 

1

.... . ... 1

1 

...... .. - .... · · ·· · · ·· ' , · · ·1· · ·· · · · · · ··· Qooper Co. 
4 magna, Swnllow .. . .. . . .. . .. .... .·::: :::: :::: :::: ~ :::: ::::•;.;.;.; :::: fanckxs·octco. 4 prnnroformls, Gelnlt, ........... . .. .... ... . 
12 Aviculopecten carbonlferns, Stevens .... • · · ·· · · · · · · ·· · · · · · · · · - .. ··· " " 

g :: r{~~~:~~tn~.ts1s,,~L& W . :.:.::. 11 :::: 7: ::::'::::·=!:::: = :]1~~Lor:~\lnlC8'~Coo .. 
12 Coreyanus , White. . ....... . .. · · ·· I jv• 
12 Coxanus, M. & W.. . . .... ... . ... I.... · · · · • · · · · · · · · · .. - · · · · Jackson Co. 

~ 8!~~:i.1:01~~1i~.~~!~:it~:l~~s11i,',i,ard ......... .... :::: ~ :::: ::::1:::: '::::I:::: ;.;.;.; ' :::: 1~ir;:tfc
0co. 

6 " trlangulata, Swu.llow... . ..... .... . ... , . .. . . . .. - ···· ···· . ... ···· .... 1 ••• • 1···· Cooper Co. 
6 " vetusta, Hall... . . . . . . . . .. . . .. .. 'i · ... -

1

.... · · · · · · · · · · · · · · · · ·, · · · · · · St. Louis Co. 
5 Cardlum lexingtonensis, Swttllow.... . ..... .. . .. .. .. . . .. .... . ... 1 ............ .. . . . ••• • ••• •••• •• ·· ,-····Lafayette Co. 
2 (;haenomya,Vooperi,M. &H .. .. ... . ... ... .... . . . , ..... . .......... . . .. 

1 

..... . .............. ···· .... 

1 

.... - ···· " " 

2 Cbaenomva mlnuebaha, Swallow ... .. ........ ... ..... ... ' .... _· .· ·.· .· ._ ·.· .... _ ·.·. · . • · ·.·.;.;.;,,;:: :: · · · · • · ·· · ··· · · · · -- · ··· Andrew Co. 
7 Cypricnrdui chouteauensls, Swallow. ........ .. . . . . . .. .. .... 

1 

.... , ·· · · ···· · ··· j···· Cooper Co. 
i " occidcntalls,Swallow. . . .. . .... .. . .... . , .... ... : .... ··· ·1···· ·· ··1···· - ···· Jfarrison Co. 
7 pikensls, Swallow. . . .. . . . ·: ··. ·: :·1·: ·: ·: ·: . . . . . . . . .. .. . . .. · · · · · · ·· - ·· · ·Pike Co. 
7 plictttnla, Swallow . . . . .................... · · · · · · · · · · ·1 · · · · - · · · · Platte Co. 
7 Slrnmardaoa, Swallow .... .. .. . . . . . .. . ···I· ... 

1 
..... ···1···· · ··· · ··· - ···· ····St.Genevieve Co. 

7 " \\'heeleri,Swallow.. ...... . . .. ... . . . .. . 1.... ·:·:·:·: ·:·:·:·: i ·: ·:·: ·: ·.·· .. :.:. :.:.:.:. , :::: ·::: : :::: = :::: JCaacldJ;w50enllCC0o_. 7 Clidophorus solenoides. Gcioltz.. . . . . . . . ..... . i Edm:?ndia as,,~nwnll~nsls, Meek.. .. .. ......... . . . .. . . .. . . .. · · ·· · · ·· · · ·· - ····Davis Co. 
mar,onens,s, Swallow . . . . . . . ... I .... : : : : I:::: I~ : : : : : : : : I;,;.;.; : : : : CPolaotptecrCCoo .. 6 " subtroncata, Meek ... . .. ....... .. .. 

7 Isoearclia curia, Shumard. ....................... . . .. . ... - .... ,.... ···· · ... ···· Cooper Co. 
10 Leda bellnsttla.ta, Stevens... . . . . . . . . . . . . . . . . . . . . . . . . ... •.. .. · · · · - · · · · Gen trv Co. 
2 Leptoctornns arata, Ilall ................... .. ......... . . . .... - - . . . . . . .. . . . . . . . . , · · · · · · · · · · · · St. Louis Co. 
11 l,ima rctifem, Shumard ... . .. .. ............. ·1·--·I.... .... .... .... ···· - ···· Gentry Co. 
9 Lltllophaga pertcnuis, Meek & Worthen ... . .. . .... . 

1

.. . . . . . . ............ , .... - ···· .... ···· St. L-0r1is Co. 
3 l\Incrodon te~uistriata, M~o.k ~ Worthen. . .. . .. . . . . . . .. . . .. .... I .... · · · · · · ·· J· · ·· · · · · - · ··· Pltttte Oo. 

! llion?pterla f~~ifss;~,n~{.e6~: .". or_t~eo'. . :: :: :: ::. : : : : : : : : ·. · ... _ t •• ·. •• •• •• •. ·. •. i :. : .. : :. : :. : :_ ·.·::: : :::' :::: : : : : : : : : = : : JHanen~re,~nCo(:.?· 
4 llfonoUs gregar111, Meek & \Vorthen.. . . .. .. . .. . ... · · · · I ~ , 
9 Myalioasubquadrata,S.humard .. .... ....... .... .. .. . ....... ···· i····I·"· ···· - ···· Jackson Co. 
9 " Swallovi, McChesney. ... ... . . . . . .. .. .•. . . .. . . . . . . .. .. . . . . .• . .. . · · ·· - ····Platte Co. 
9 " concentrica, Meck & Worthen. ... . .... . . . . . : : : :i:: :: : : : :·:: ::1:::: .... : : : : ~ I=::::;.;.;,,;:::: OColaoypecr

0
0_ o. 9 " aogulata, Meek&, \Vorthcn . . ... . ... . ... . . . . I 

!-l recurvirostris , Meek & Worthen... . ........... 1 ••• • •••••••• •••• • ••• •••• •• •• - •••• Platte Co. 
1 Mytllarca occiclentalis, White & Whittleld.. ····1···· ............ - . ···1···· ···· .... ·· ·· ···· ···· Cooper Co. 
10 Xn<mla ventricosn,lfall. .. .......... ....... . ....... , ............................... . . ... - .... Gentry Co. 
12 Pectcn mlssourlensis, Shumard.. . .. .. .. . . . . . . . . . .. . 

1

.... . . . . . ................... - · · · · ..... · · · St. Louis Co. 
12 " Brondhcadl, Swallow. . ........ .... .... . .. . . . . . . . . . . . . · · · · - . · .. Lafayette Co. 

l: P iuna :~:~~rfe~~li~Swallo,v . : : . . . ... : : : :1:::: : : : : = : : : : i:.e~~~~~~~e Co. 
, Pleuropborus obloogus, Meek.. . . . . . . . . . . . . . . . ... , . . . . . , .. - .... Henry Co. 
7 Plenrophorus ooolden talis, lf. S:; II . . . . . · · · · - , . ·. Henrv Co. 
14 Saogulnolites missourle. nsia, Swallow .. ... .. · 1···· .... . ... .... ···· - .... Pike Co. 
H " rtgid11s, White & Whitf . .. . .. .. . .... . ... .... . ... 

1

- .... .. .. , .... ···· Cooper Co. 
8 Schizodus amplus, Meek,~ Worthen . . .. .. .. .. . . .. . ···1--:. .... . ... .... . ... 1- •••• Platte Co. 
s
8 

:: pVehrele
1
ga

1
us~Me

1
e
1
k&Wortheu . . . .... . 

1

.... ···· ···· .... ···· ···· ::::1
1
= :::: '' " 

\

1 

ee er , ::;\va. o,v . . . ..... . ..... . . , · · · · · · · · · · · · · · · · · · · 
3 Tellinomya protensa, Hall. . . ... .. .......... . ... . . .. . ... . . . . . . .. . ... . ... - ..... Jackson Co. 

.., 
0 
00 
00 .... 
t< 
00 



. 

l J!'AMILY 

2 " 
3 " 
4 " 
5 " 
G " 
7 " 

6. CLASS- GAS1'ER0P0DA, 

BELLF.ROPHONTIDJF,, - Bellerophon, Bucania. 
CALYPTRiBID1E. - Platyceras. 
DENTALIID£. - Dcntalium. 
HALICID£. - Strep taxis. 
J\'1ACLU1L£ID,E. - Maclurea. 
NATICID£ . - Naticopsls, Llttorina. 

· PLEUROTO)IA1UID£. - Murchisonia, Plcurotomaria, Raphistoma. 

8 
9 

" 
" 

PYR.OIIDELLlD1E. - Chemnitzia, Loxoncma, Macrocheilus, Bulimorpha, Polypbemopsis, Solenlscus, Subulites. 
SOLARlDM. - Euomphalus, Platyostoma, Steaparollus. 

10 
11 " 

T URBINil3iE. - Cyclonema, Holopea. 
PATELLI1>,1,;. - Lepetopsis. 

~AME. 

LOW ER lJI'VER 
SILURIAN. SILUR, DEVONIAN, 

::i. = 
~r:' ~ 
~~ o-
- . to ,.::;(.I) 
~ t ~<Ii (/.l ;.;.-1 J:J 

,j en c,-o ~ rJ) • ~ E 
.v ·i.= ..; I :::? CD<, ~t. 

I 
i ,... ::,:;'"' o ., ... c ur § 
- § ;~ s ~ ~ ~ ~~ ~ 
re § ~~ ~ I ; ~ s z~ ;:: 

SUB·CARBON· 
lFEROUS. 

..; 
"' 

.; 
'Ei ;:; " 0 .,. "' 0 ... ...:I 

"' "' di :a:l :::: - - -

<.Q LO()ALlTY. ~ 
O:l 
p 
<IJ 
< ;,; 

~ 
f'l ;a < 
..:, ~ "' 0) < ;,:; 

.Q 0 ~ 
0 0 c.. - - -I ~ I "' 1~...:i ·- 0 ;:; ~ ,:H ~ -- -."'.~ .. _ ... I:'.'.._····~~~-.... -~~ l Bellcropbon bilobatus, Sowerby. .. .. ............ . ............................. St. Louis Co. 

1 ' ' c1trbonarius,Cox.... . .. . .... 
1

. ... .... . ....... . ........................... - .... Sullivan Co. 

1 " ~rni~r~u!~~~ci:i~;~.c.n. : .... : ·1 :: :: l::::1:::: :::: :::: :: :: ::::1: :::.:::: :::: :::: :::: :::: = :::: j;:ci:g;°'3g~c Co. 
I Meekanus,Swallow ............. 

1 

.... . .. . .... . ..... .. ... . .... .. .. . .. ............. - .... Howard Co. 
1 mlssouriens1s, Swallow . . .. .. .......................... . ....... . ... ........ - ........ St. Mary's. 
l montfortanus, Xorwooll &,l' ...... 

1 
......... ... .......... .. 1 ....................... . .... - .... Sullivan Co. 

I nodocarin:ttus~Hall .. . .... . .......... . ........................ 
1 
. ... 

1

.... . ... .. .. - .... Jackson Co. 
l pcrcarioatus, Conrad....... .. . .. .. .. .. .. • .. . .. .. .. .. .. .. .. .. .. .. .. . . .. .. .. .. - .... Uolt Co. 
I Stevensanns, :UcChesney...... .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. - .... Holt Co. 

t i~!~~~~·~!\tc'b'i~;~ney.: .. ... : : : :::: · ::r :: :::: :::: :::: :::: :::: :::: :::: :::: :::: : ::: = :::: t~ffi~~~ 8~: 
l " sublrovis, Hall .......... ....... .... .... 1 . ........... 1 ........ . ... 1. ....... - . ... 1 ........ .... OooporOo. 
I Bucania expansa, Hall. .. . ...... ... . . .. - ... ................. . ............. .. .... . ........... St. T,onlsCo. 
S Bnllmo_rp~a bulin~iformis, Hall .... .. .. .... . ... ............................ . ... 1 ........ - .. .. 

1
.... .... .... " " 

8 C~(1111111tz1a tenulhneata, Shumard. . . . . . . . . . . . , .. -1 .... I ............ , ........ 

1

- ............................ Cooper_Co. 
JO Oyclonema Jeavenwor1bana, Hall .. .. .. .. ... . ....... I" .......... 

1 

.... 

1 

........................ - ........ St. Louis Co. 
3 l!entalium missouriense,.Swallow ...... . . . . . . . . J"" ........................................ .... 

1

- ........ 
1
st. Mary's. 

9 Euo,nphalus boonensls, :;wdlow . .. . . .......... ................................ I" ...... - ................ Jasper Co. 
9 " cntilloidcs, Conrad ... .... ......... . ......................................... . 1 •••••••• - •••• " ., 



!i:;~;;;.;;f fil;,f tiliJ;;( •••• 8' •• •• • I •••• < IT •••• 7: •••••••• ~t ifgff !, 
i, Loxonema rugosum, ~leek & Worthen... . . ... .... .... . . .. .... . ... - . .. . 

1

8t. Louts Co. 
5 l\laclurca mngnn, Le Sueut. .. . .. . . . . . ... - . . . .. .. I.... . . .. . . .. . . . . " " 
8 :l.lacrocheilus coopcrcusis, Swallow. . ·: ·: :·.·· I·::· .···: ·: ·: ·: ·: . . . . . . . . . . .. - ......... . ...... Cooper Co. 
~ " fuslfonnis, Hall .... . .. . :::: i:::: .... - .... Holt Co. 
S nussourleusls, Swallow . . . ... 

1
.... • ••• , •• •• ••• . • ••• - •••• Howard Co. 

8 med la ts, Meck & Worthen .... 
1
. .• . . ... 

1

. . .. ·. ·.· ... 1._ •• •••• •••• • . • • •••• •••• •• •• •• • ••••• - 1 •••• Charlton Co. 
:3 newberryi,Stevens . . . . . . . . . . . . • . . . . . •. . ... - .... Holt Co. 
8 pondi;rosus,Swallow. . . ....... ,. . . . . ... - - Howard Co. 
8 1,rimlgeulus, (;onrad.... . .. T ... . ... - .. .. Charlton Co. 
S texanus, Shumate!. . . . .. .... . ... . ... 

1 

........ . .... ·· ·I· ... .. .. . ... - ... Holt Co. 
8 " ventrlcosus,H11ll . . . . . . . . ... .... . ... ·.·.·.·.i·.· .• ·•· •. ·.·.·. ·.•.·.•. •. ·. ·. ·. -- ·.·.·.·. Su11,1,van ~?· 7 .\lurchlsonin archimcden, McOli esucy. 

1 7 " belllclncta,Hall . . ... - - .... ::::::::1:::: ····1············ ········ ··· 0 St. Loui1;Co. 
7 Oicincta., Ha.IL . . . . . . . . . . . ... - ._ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " .. 
7 carlnifera, Shumarfl.. . . ... - - . . . . . . . . . . . . . . .. . . . . . . . . . . . . " " 
7 gracills, Hall. . ....... . . . .. :::: - 1-:::: ···· ···· ···· ···· ···· ···· ···· " " 
, melaniiformls, Shumard. . ... - - . . . . . . .. ....... . Franklin Co. 

7 r:::t1?.:'.Whft!u.m11rd:: :_:_:_: __ =i= :_:_:_:_-:_:_:_:_ ·: :· ~ :::: ?i~~r~~-o. 
7 vlttatn, Rull.. . ... . .. . . ·.·.·.: , ···· . .......... . Jefferson Co. 
6 :-.at,copsls altonensis, McOhesncy. . .. . . . .. . . . . . . ... - .. . . llenry Oo. 
6 " chesterensis, Swallow ... . . . . . . . .. .. . · 1 · .......... . .... 

1

.... . ... - .... · · · · St. Genevieve. 
H " n,ouilifera, White . . . . ... . . . .. . . ... . . . . .. . . .. .... .. .. . . . . . ..... . . -

1 
.... Cass Oo. 

6 nana, Meek & Wortt,eu .... . . . . . .... . ........ 
1
. ... .... .... . ... .... . ....... -

1 
•••• Sullivan Co. 

H nodosus, l\Ieel< & Worthen.. . ... .... . . ... .... .... . ... . . .. • ... 1.. .. . ....... -

1 

.... Henry Co. 
6 l'ricel, Shumard . .. .. .. . . .... . ...... .. ................ 

1
•••• • .•. • ••••.. . - ••·• Boone Co. 

li ventrlcosus, J\1eek & Worthen. . . . . . . . . . .... , ...... - ·, · · Henry Co. 
6 Wheclo1·i, Swallow. . . . . . ....... ... .. •··· ···T ·· · - · ··· " " 
~ Pl t " 1h1 um_nr1di,HMc

1
C
1
hesney.. . . . . .. . . . .. ,. . . . .. ·· J·... . ... .... - .... Lpaftat_ye

0
~te Co. 

- a .yceras ., serrn is, a . . . . . . . . . . . . . . . . . . . . . . . . .......... . - .. . . . . . . . . . . . . . . e 1s o. 
2 " acut,rostris, Hall .. . .. . . . . . . . . . . .. . . . · . . ····I· ... - ·, · · .. ...... · · ·· Cooper Co. 
2 equilateralis, Hall. . . . .. . . ... . . . .. . . .... ... 1 .... - . ......... " I° ... Jasper Co. 

tr,bulosum, White .. . - · . ....... . .. .. . . . . . . . . . ... - . . . · · · · .... 

1

. · · · OOOJ)er Co. 
~ Plntysto,ua pcoriense, :\lcChesuey ... .... . ... . ...... 1.... . ... . ... - .. . . Jackson Co. 
, l'leurotomarla carbonora.ra, Norwood & Peat... . . . . . . . . . . . . . . ... - · · · " " 
7 " llroadheadi, White . ... . . . . . . . . . . . . .. . . .. . . .. . ... -1· · ·· " •· 
i " lenticula.ris, Emmons... . ... - . . . . • ........... St. Louis Co. 
i mlssouricnsls, $1\'allow.. . .. . . . ... - .... Jackson Co. 
, spceiosa, Meck & Worthen... . . . .. . ... .. .. .. .. ,.... . ... - · · ·· llcnry Co. 
i perhurucrosa., Meek. . ... . ... . ... .. .. .... .... . ... - .... ,Jackson Co. 
, sph:arulat11, Conrad. . . . . . .. .. .. •... . ....... 

1

.. .. . . .. - · , · ·Sullivan Co. 
7 subWist.rlata, Hall. . . . . . . ... - . . . . . . . . . . . . . . . . . . . . ........ St. J,ouis Co. 

subdecussata, Gelnlt1,.. . . . . . . . . .. · 1· .......... . ........ - - Jackson Co. 
subcontrictus, Meck& Worthen.. . ... .•.. . . .. . ... .. . . ·· 

1

., ·· - · · · · " " 
, tabulate, Ilall . . . ... . . ... · · · · 1· · · · · · · · · · · · · · · · · · · · - · · · · " " 
7 trochlformis, Swallow.... . .. . . . . . ......... . . - ................ Cooper Co. 
7 turbiniformls, :\feek ,t Worthen. . .. · 1·. .. . .. . - ····.Jackson Co. 
7 " umblllcata, llall.. . . . . . . . . . . . . ... - . ... . ... .. . . . · · .

1 
........ · · ·· St. Louis Co. 

8 Polyphemopsis n!Urlula, Meek & Wortben.. . . . . . . . . . . .. . . .. . ....... - ·· · · Holt Co. 
8 " peracuta, Meek & Worthen.... . .. . . .... .... .... ···· .... - · ··· " " 
7 Raphlstoma subplana, Shumard . . .. . .. .. .. .. . .... - .... I.... . ............... Ozark Oo. 
8 Soleniscus planus, White .... . . .. . .. .. . ... . . . . . . ............. , .... .. ...... - .... Holt Co. 
IJ Straparollus Jens, Hull......... . .. . .... . . . .. ... .. . . . . . . .. .... . ... . ..... .. -

1
•••• • ........... • · ·• Cooper Co. 

9 " planidorsntas, Meek & Worthen . . .... ..•. .... .... .... .... .... .... . ... ,- .... , ... St.Genevieve Co. 

E 
8 
> 
0 
~ ,__, 



NAM£. 

LOWER 
:--ILURIAN. 

SUli•CARflOK · 
IFEllOUS. 

~ 1!i I i~I 
~ i--. t° 6~1 
: , ..:~ 2 ~~ ~ LOCALITY. 

~ I j li~1 ~ ~ : 1 ~!It . ~ .· ~ ~ Acta ~ = ~ !3 C~ !iJ .:d a,; ~ k ; ~ 
~ .S £cri l ~ ~ j ::: ~rh :: t ~ g B ~ ; 

I i ! 1li ! ~ ~ ! 8.; ] I ~ ; ~ ~ I g f ' 
9 Strnparollu.s valvatlformls,Shumard. . .... - , ............ 1 .... 1 ........ , ............ 1 . ... 

1 
.. . ......... IOz11rkCo. 

4 Strepta.xis Whitfield!, 111eok . . . . . . . . . . . . . . .. ... ... ·I· .............................. -1 · ... ' ............ - .... ~dair Co. , 
S Subulites elongatus, Emmons .. . ....... . ..... . .. .. .. ,- 1.... • ... , ....................................... ::,t. Louts Co. 

7 . Cr.ASS - CEPHALOPODA. 

1 FAMILY CYRTOC1>RA1'ID£. - Cy-rtoceras. 
2 " GoNIAT!TID.£. - Goniatltes. 
3 " NAUTILID,E. - Discites, Lituites, Nautilus, Temuochcilus, 'l'rocholites. 
4 " ORTHOCERATID.iE. - Eodoceras, Gooioceras, Onnoceras, Orthoceras. 

1 Oyrtocerns annulatum, Ilall .. . . .. .... . ...... . ... 
1 
.... , -

1

- .... 1 .................... 1 ...... .. 1 ................ St. Louis Co. 
3 Discttes Toddanos, Gurley.. . . . . . . . . . . . . . ......... . ......... . ..................... . ......... - , . . .. Jackson Co. 
t Endoceras gemelliparum, Hall. .. . . . . . . .... 

1 

.... ._. - ................................................ St. Louis Co. 
4 er proteiforme, Ilall. . . . . . . . . . . . , .. - - .... . .. . . . ..... . .... , , .. . .............. , . . .. . . . . " '' 
4 approxlmatum, Hall. . . . .. .. ........ - - ................... . I ............................ Jefferson Co. 

~ Goniatites f{o~~~~~:·~~;ari'~\/~eolat,un,H .. . · ::::'=1= :::: :::: :::: :::: ~ :::: ::::
1
:::: :::: :::: :::: :::: ~~ot~~

1ii0
· 

t " minlmn8, Shumard..... ... .. . . .. . .. ..... . .................... 1 .... 

1 

.... . ......... .. .... - .... Lufayette Co. 
2 " morganensls, Swallow. . . . . . . .. ...... .. .......... .. ..... . - .. . . .. .. . ....... . ... Cooper Co. 
2 osngensts, Swa.110,v . . . '"'..... . . . . . . . . . . . . . . . . . . .. . . . . . . .. .... - . . . . . . .. . . . . . . . . . . . . " '' t " pla.norb_iformis, Shumard . . . . . . .. .. .. .. .. .. 1.... .. .. .... 1- .... Lafayotte Co. 
• pohtus, Shumard......... .. ... , ............................ . ... 1.... .. ...... - .... ·• " 
4 Go uiooeraa anceps, Hall.. ... . .... •...• ····1- ........................ 

1

.... .. .......... Jeffcl'son Co. 
3 ~ itultes complanatus, Shuman!. . . . .. . .. .. . . - .. . . . . .. .. .. .. .. .. .. .. .. .. .. . ........... Ozarl, Co. 
3 Nautilus dlgonns, Meek & Worthen. . . . . . . . ........................... - . . .. .. .. . ....... Callaway Co. 
3 " Forbesanus, McOhcsoey.. . . . . ... 

1

.... ... . .. .. . . .. . . .. .. . . . . . . .... .. .. . ... - . ... Jackson Co. 
a " Gllpini, Swallow........ .. .. .. .. . .. . . . .. .. .. .. . ............... 

1 

.................. .. - .... Lafayette Co. 
3 Laws!, Swallow.... . . .. . . . . . • . . . . .. . . . .. .. .. .. . ....... - ......... . .... .. ........ j .... .... Callaway Co. 
3 misijouriensis, Swallow................. .. .. .. .. .. .................. 

1 
............ 1 .... ,- .... Boone Co. 

3 ponderosus, Swallow.. . ............. . .......... .. ............... .. ....... .. 1 .... 1 .... - .... Jackson Co. 
3 quadrangularis, McCheaney.. .. .... . . .. .... .. .. 1 . ............... - . . .. " " 
:1 spcctabllis, Meek & Worthen. . . . . .. . . . .. .. ................ .... 

1

- ....... St. Louis Co. 
3 " sangamonensis, ~reek ,t Worthen . . . . .. .. .. .. . ... .. .. ... . .. .. - " " 
4 Orthoccrns 11culcatum, Swallow...... .... .. ... .. .. .. . .. . .. .. 1 ........ : • .............. : : : : : : : : : : : : - : : : : Jackson Co. 
4 " chemungeuae, Swallow. . ...... . ......... . ... .. .. - . ... .... .. ............ .. Cooper Co. 
4 chosterense, Swallow.......... .. ... .. .. .. .. .. .. .. .. .. .. .. : : : : i= ~ : : : : JSat.cMk;:ornys-t

0
lll_ o. 

4 cribrosum, Goinltz... . . . . . . . . . . . . . . . . . .. . .. .. .. .. .. .. .. .. " v 
4 junceum, Hall .. .. .... . ...... . . ..... ..... - - . . . . . .. .. ... ~... . ........ . ...... St. Lou ls Oo. 
4 ozarkensc, Shumard .. . .. . ... ........ .... 

1
- - .... : : : : C:: : : : : ...... .. ........................ 

1
ozark Co. 

4 " prhnigenlun!i Vauuxem ............ .. . ... - - ...... "I".. . . .. . . .. . . ................ Jeff~rson ~?· 
4 " vertc6ralo, Hall . .. . . . . . .. . . . . . . ... - - .............. _. ......... 

1

.... .. ............ .. 
4 Or111oceras tennlfllurn, Hall. ......... . ... . .... . ... - - . ... . . .. . . . . . . .. .. .. . . . . . . . . . .......... . ... . 
3 Tennochellus Winslow!, Meek & Worthen... . . .... .... .... .... .... .... .... ... . .. . . .... . ...... - .... Lufayette Co. 
8 'l'rocholltea ammonius, Conrad.. .. .. - - ................................ , ............ .... Jefferson Co. 



SuB-KrnonoY A1tT1cuLATA. 

1. CLASS - CRUSTACJ,;A, 

l FAMILY AcrnASPID.1, . - Acillaspis. 
2 " ASAPHIDM. - Asaphus, Illaenus. 
3 " CALYMENID,F.. - Calymene. 
4 " CERAURID,E. - Ceraurus, Eocrinurus. 
5 " CYPHASPIDiE. - Cyphas. 
6 " CYTHERIDM. - Cythcre. 
7 " l'IlACOPm..f:. - Phacops, Da.lmanites. 
8 " PRmTID.'E. - Griffithides, Prrotus, Plnllipsia. 

-----
LO\\'l-at urr~;n 

Qb:VONIAN. 
SUB •CARB(,i,,. 

SILURIAN. SILUR. IFEROOS. 

ci. I" .; " "' c, ~ <>~ 2"'. I C, :J.Q 

I~ 
l u.i 

~(/} 

~ 500 
;, -s .; 

).AME. I~ ,_;~ " :<l .::, ,_ 
'.!I. .... u.i ,_; ~: ~ 

> 'g Q p 
,_; "' u.i (!) "' ;l ~ ~~ '<l ,:, £ 0 ::: "°" "" :,; 

~ >, .; (,'I ·.; ::: ~<e "' a ~ "'"' " ,:,: ii; ..; .=1 j 
"' s o· .... .... " C " "' ci 2 
" wr.n "' " ~ eu.i ,:,: "' ,S ,..:i ~ C el> s "' !<) ., "'. !:! ". ~ 0 ~ ., 

"" .. .... ::,..;:i !l 0 ·.: "' -=~ Q 

?: ..c: 0 l>1 ::. E< l:o "' >-1 0 i::: :) ~ ~ w 0 0 p.; 

LOCALITY. 

-- --- -- - ----------- - - - ----
I Acid asp is Halli, Shumard.. . ... - - . . . . . ... Cape Girardeau Co. 
2 Asnphus jowensis, Owen.. . ... .. ·.· .. ·.·.·.·. -- ·•·.· .. ·!·.·.·.·. ·.·.·.·.1·.·.·.·. . ... St.Louis Co. 2 " 1negistos, Locke.. . . . . . . . . . . " " 
3 Calymene rugosa, Shumard.. . ... ......... . . .. . ... .... .... .. .. .... .. .. CapeGlrarde!lu Co. 
3 " senaria, Conrad... . .. . . .. .. . ..... : .... - - .... I.... . ... St. J.ools Co. 
4 Oernurns plenrcxanthemus, Green .. ... . .. .. .... .... - . . . . . . . . . . . . . . . . . . . . . . . 0 

" 

I> ()ypbaspls girardeaoeusls, Shumard ..... , . . . . . . . . ... - . . . . : : : : I: ........... Cape Girardeau Co. 
6 Cytbcrc sublaevis, Shumnrd.. . .. . .. ....... .............. - .. .. .. .. .. .. .. .. .. .............. St. Genevieve Co. 
i Dalmanites tridentlferushShumard.... .. .. . .... .. .. ....... . - .. .. .. .............. Cnr.e Girn~~eau q~. 
4 Eucrinusus deltoideus, S umiird ........... ..... ............ - .. .. . .................. . 
8 Grttnthides Sednlicnsis, Vogdes.... .. .......... 1.... .... .. .. - .. .. .. ! ................ Pettis Co. 
i rni::uus ~r::~~!~~fs.'~~~e0n~5~~g:: ::::i= :::: :::: :: :: .... :::· .... ::::

1

:::: :: : : :::: St .. ,Louis S?· 
7 Phacopscallicephalus,Hall........ .. .. - .... .... ... 1.... .... .... .... .... .... " " 
8 Phillipsla mnjor, Shumard. .. .. . .. . .. .. . .. • .. .. .. .. ................ - .... Jackson Co. 
8 " morameceusis, Shumard.. .. .. .......... 

1

. ... .. ............. . - - .. .. .... ........ St. Louis Co. 
S missourieusls, Sbum!lrd.... .. ...... I.... .. .. . . .. .. .. .. . . ....... ........ .... - .... Lafayette Co. 

f Proe·;~ss~lrE~F~!is:i[~!
8

aril: .... :::: :::: :::: ::::.::::L: ='::::1::::= ::::,::::!:::: :::: 6~~R~(~?· 

i'tj 
0 
(Tl 
(Tl 

8 
(Tl 



SUB-KINGDOM VERTEBRATA. 

1. CLASS - PISCES. 

0HDKR GAl<OlDF:!. 

s LoWERK f P.PtfnR I DEVONIAN $UB-cAgBiN· I I J 

ill,OR(ii~ IL . -,- i~ - IF~I~ ~---· -- I I 
'E ~~ to .=rn I , 

h;i~lh~:~i 1 

•• L 
·~ ~ ~vi ~. t 1 ; l~uJ .= ~ : g ~ ~ . i 
~--o ~~wa - o ........ :', 

I f =~ :e " -~ c,: ~~ 3 Q c: ..; ~ -< : 
:a:o<::ll z.30:i. 10 P:.~!::: w o8e.. 

LOCALITY. 

Aniacauthus glbbosus, Newberry<~ W. . . . . . . . . .. . . .. . ... . ... 1 ••••...••••...••• - • . •• St Louis Co 

!!t~~~~1;~~~~~fii{;;~'.1~tl\~~- J-~~-u _&_~v·: ·j :::: ':::: :::: :::: :::: :::: :::: :::: :::: 1
:: :: :::: '.".".".';.;.:,: :::: :::: • :; ;; • 

Hatacauthus bacullfornils, St. ,John & W . . . . 1 •••••••••••••••••••• ····I···· ... ·1···· - ····1···· ........ I .... St. l'ranclsvillo, Mo. Cladodus eccentricus,St. John & W . . . .. . . !. ... . ............................... 1 •••••••• -

1 
............ St. Louis (Jo. 

.. elegans, Newberry & Worthen ... .... . . -1 · · · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · .... ,- · · · · · · · · · · · " " 
ferox, Newberry & \\Tortbeu . . . .. . . . . . . . . . . . . . .. . . . . . . .. . ............... - ........ 1.. . " " 
lschypus, Newberry & Wonhcn •..... . .. ···· .... ...... ·· .... ·· ·· ·· ··1····1--·· - • ••• •••• ! ... • , " " 
cnglyphcus, St. John & W ........ . ... . . .. ......... . ...... . .. . .. .. , ••..•.•..••....•.. • - •.•. .•• . .... " •' 

" splnosus, Newberry & Worthen .. . . . . ... ···· ··· · ···· ···· .. .. ···· ···· · ··· ···· ··· · · ··· ·- ···· ····1···· " " Chomatodus iocrnssntus, St. John & w. ...... ... .. . ... .... .... . . .. .. .. . .......... . 

1

- ........... . 
" parallelus, St. John <'l;",v. . . ...... ... .... .... . . .. .... .... .. .. .. ...... - ................ Cooper Co. 

Gochliodus obl,qus, St. John ,t W. . . . . . . .. . .. .. . . . . . .. . ....... .. ... ·•· 1-. .. . ........ ... - , ....... -1· .. , St. Louis Co. 

Copo~'usvaJWo!~f.°~k3~ifii
0
,,~"' : . ::::::: : ::: :::: :::: ::::1:::: :::: :::: :::: ... .>:::: :::: :::: = ·:::: :::: :::: ;; ;; 

Ctenacanthuscostatus,Ncwberry&,v ....... .. ......... 

1 

.................... ····!···· ........ - 1 ........ 1 ••• • 
" excavatus, St. John & ,v ... . .. ..... . ............ 1

1 

......... ....... ... ..... - ................... . Lewis Co. 
gracillimus, Newberry & W ...... . ..•••.•.. .....•.• . •... •.•• ••. •. . ......••••.. - ...•.....•.. St. Louis Co. 

" puglunculus, St. Johu & ,v .... ... .. . 
1

. · · · · · · -1 • • • • • • • • • • • • •• •• •• •• •• •• •• •• •• •• •• •• • •• •• •• •• •• •• •• •• •• •••• ·-- •• •• •• •• •• •• •• •• •• •• • •• ·I " " Dactylodus prmcops, Newberry & II". . . . . . . ................... . 
Daltodus clnctulus, St. ,fohn <t " ' ·. . .. . .... . . ........ •....................... . ...... . . .... ... - ..... • .. 

" Littoni, Newberry & Worthen... . . . . . . . . . .. . ... . ... . . .. . . .. -

Delto~apl~m~~~~i
1f{f ~f~;ri~\(: .. .. .. :: :: :_1 :_ :::_:·.· :::::_:: :::::_:: I:::::::: : __ .::::··:_ ._:_ :::_._:: 11 :::::··_:: :_:_:_:_ j:_·:_:_:_ :) ~If:::: :::: :::: I .. " Dclloptychius expansus, St. John & "". .. . . . . . . . ....... - . . . . . . •. . . . . " 

" WachsmuU1i, St. John & \\' .. . . . •.. 

1 

.. .. -- - . . . . . . .. . .. -1Cooper Co. 
Dcsmiodns costelllferus, St. John _& W.... . . . . . . . . . . . . . . . . . . . .... ... ................ - . . . . . ... St. J.ouis Go. 

" Jlabellum,St.John&I\'. . . ..... . . . . . . , .•.......... 1 ••• • ····,····1···· .... 
1 
.... - 1···· .... Cooper Co. 

" ligonlformis, St. John & W . ... .. .. . ..... , .. .. .... 1. ···1· ........ ........... - . ... .... .... .. .. .... " " 
Drepanacantf,us revcrsus, St. John & W . . . . ... . . . .............................. · 1· ........... - ............ St. Louis. Co. 

" stellatus, N. & W .. . .. .. . ...... . .. .... ···· .... , .... ···· .... , .... , .... ···· - ····!···· ············I " ·· 
Erleniacanthus McCoyaous, St. John&. ,v . .. ..... ............ .. .............. , ............... _,_ ........ 1. ... " '' 

00 
0 



·.:::!::::'.·.·.·.· .·.·.·.· .... , .... -
1
- • ............ , .... !Cooper Co. . ............... - ............ St. Louis Co. 

H U 

················ - ············ I Ct H 

Gampsncanthus latus, St. John & W ............... • ... . 
" squamosus, St. John & W . ... . . 
" typus, St. John & w .... . 

Geisacaothu~ stellalus, St. John & W ....... . 
llarpacodu~ occidentalis, St. Jobn & W ... . . .... . 
llclodus consolldntus, Newberry & W .... . 

" crenullltus, Newberry & \\'ortben ...... .. 
Homacanthus glllbosus, Newborry & w·orthen . . . 
Lnmbdodus cnlccolus, St. John & W.. . . ..... . . . 

" eostatus, St. John & \Y. . . . ....... . . 
Lecrncanthus un9.uiculus, St. John &, \Yorthen .. . ........ · .. . 
Lisgodus curtus, i,t. John & Worthen ........ . .... . · · ·· .... 1 .. .. 

" sellull!ormis, St. John & "'.... . .. . . . ...... 

1 

...... .. 
Listraeautbus hystrix, i\ewbeny & Worthen ............ · .. . 
Lept.acnnthus oc.cidentnlis, Newberry & Worthen ..... .... · · , · 
ll!arracantbus rectus, Newberry & Worthen ...... ... ..... ·· .. 
Oracanthus consimills, St. John & ,v .. ... ....... ... ... 

1 
....... . 

" vetustus, Leidy.. .. .. .. .. .. .. .. .... .. 
OrOdltS plicatus, Newberr~ & Worthen. . .. ' 

" varlocostntus\ St. vOhn & W ..... . . . . 
Peltodus quadratus, St. John&,\\' .......... . 
l:'et:1Ioctus destructor, Newberry & Worthen 

" Linguifer, Newberry & ,Vortheu ..... .. 
retaJorhynchus distortus, St. Jobn & W ..... . . 

" pseudosagittatus, St. John & \\' 
l:'etrodus o~,eldentalis, Newberry & \\'ortben ... . 
Physoncmus falcatu,, St. ,John & W .... . ... .. . 

" par vu I us, 8t. John & W ..... . : .. 
Polyrhizodus Littoni, Kewberry & Worthen . 

:: a~p~oa, ~t. {.°hn & 1Y ....... . 
\\ 1!1uims1, ....... . . . 

Poecilodus \'assovlensis, " " 
Psammodus plenus, 

" c::elatua, 

::::1:::: 

:::r:: 

" reticulatns, 
Prephodus Iatus, .. . . .. .. . 
Sandalodus crassus, Newberry&.· Worthoii. .. .. .. ...... 1·· .. 

" laevissimus. Newberry·& ,vorthcn . .. .. · ...... . 
" spatulatus, Kewberry & Worthen ....... .......... . 

TauaodltS proonuntius, St. ,John •. ll; Worthen ...... . .. ·· .. "T .. ·1· · ·· ····I .. ·· 
" sculptus, St. John & Worthen ...... .. .. 1 ........ 1 •••• •••• •••• •••• 

Venustodus T,eidyi, St. John & \\'ortben.... .. .. .. ...... · · ...... 
" tenuicrlstatus, St .. John ct \Vorthen . · · · · · · · · · · · · 1 .. ·· 

Yaticinodus simplex, St. John & Worthen . .... .. . .... , . ............... 
1 
... . 

Xystrodus imitntus, " " . . . . ...... • · . . , .. · 
1 
.. , • • • ·, 1. · ·· 

. ............... - .... ....... . I IC ,, 

::::1:::::.:.;.;. :::: ".".".". .::: :: :: :::: St.1"rancisville, Mo. 
.. ...... 

1
- ................ .... St.,;r.,<>uls C:?· 

::::1:::: .:.:.:.:. :::: .... .... .... . ... Cooper Co. 
.. .... .. '- • • .. .. .. . . . . . . .. . . .. Lewis Co. 
• ................... 

1
-

1 

............ St. Louis Co. 

:::: ".".".". :::: :::: .:.:.:.:. :::: :::: :::: ~f0
lt~1~'ho. 

• ... 
1 
............ - ... . Andrew Co. 

.... ::::.= :::: :::: .... ISt.,!-J()OlS ::· 

::::i:::: =::::=::::1:::: 
:::: ".".".". :::: :.:.;.;. .:::Jackson Co. 
. .. • .... - .. .... . . St.,~OlliS S?· 

····1 .. .. ···· - ············ .... ... . 
:::: ,:::: ".".".". :::: .:.:.:.:.: :::Henry Co . 
. ....... - ............ St. Louis Co . 

. . .. - . . . . .. .. . . .. . .... Cooper Co. 

. ........... - . . . . . ... St."Louis S?· 

{1/:/1;;;; (!~ ¢. \\\\ 
.... ::::::::1::::::::1.:.:.:.:.=1:::: 

. ............... - ....... . 

::::1::::'~ ::::1= :::f :: 
.... 1 .... 1. ... i .... - ....... . 
:::: ::::1'=,::?1= ::::,:::: .............. . - , ....... . 

:::: Boone Co. 
. ... St.

1
~onis S?· 

: : : : St. l''raneisville, llfo. 
. ... St. Louis Co. 

" u 

00 .... 
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IlLUFF OR LOESS FORMATION. 

SUB-KINGDOM MOLLUSCA. 

Name. Locality. 
Amnicola lapidaria, Say ............. ,Near St. Lunis. 
Helix rufa, De Kay .................. St. Joseph Landing. 

albolabris, Say ................ One-half mile below Great Nemaha. 
alternata, Say. . . . . . . . . . . ..... Bellevue, Lexington. 
concava, Say.............. . .. Near St. Louis. 
thyroideus, Say ............... Bluff City Landing. 
profunda, Say ................. Lexington. 
multilineata, S;iy .....•........ Near mouth Big Nemaha and Platte River. 
clausa, Say ................... Near month Big Nemaha and Platte River. 
strialella, Anthony .........•.. St. Louis, Boouville. 
mouodou, Rackett ............. St. Louis. 
electrina, Gould ............... St. Louis and Boonville. 
arborea, Siiy .................. St. Louis. 
indeutata, Say .... . ........... Below month of Platte River. 
hirsuta, Say ................ ~. Near St. Louis. 
lineata, Say ................... Mouth of Platte River. 
minuta, Say ................... Mouth of Platte River. 
labyrinthica, Say .............. St. Louis. 

Helicina occulta, Say ................. Boonville and St. Loui,> . 
.Limn ea fragilis, Liu .................• Lexington. 

'' reflexa, Say .................. Bluff City Lauding. 
" umbrosa, Say ....... · . ........ Near mouth of Nemaha. 

Physa plicata, De Kay ................ Near month of Wolf River. 
heterostropha, Say ............ Month of Platte River. 

" eloagatn, Say ..... . ........... Mouth of Platte River. 
" gyriuea, Say .................. Below Platte River. 

Plauorbis trivolvis, Say .............. Bluff City Lauding. 
" armigerui', Say ............ Mouth of '\Vol( River. 

Pupa ..armifcra, Say...... . ........ . . Near St. Louis. 
Succinea obliqua, Say ................ Bluff City .Landing. 

" campestris, Say ............ Bluff City Landing. 
" ovalis, Say ................. Bluff City Landing. 

Yaiva.ta tricariuata, Say .............. Bluff City Landing. 

SUB-KINGDOM VERTEBRATA. 

CLASS MAMMALIA. 

Names. Locality. 
Bootherium cavifrous, Leidy ......... Benton Co. 
Mastodon giganteus, Cuv ........... ,Pettis and St. Louis Co. 
Elephas primlgenius, Blume .......... Boone Co. 
Ta~tor fiber, Ow............. . ...... Near mouth of Big Nemaha. 



H,UIBAClt. ] CATALOGUE OF MISSOURI FOSSILS. 

VEGETABLE KINGDOM. 
PLANT.£. 

1. CELLULAR CRYPTOGAMOUS PLANTS. 

2. CLASS -TI1ALASS0PHY1'KS. 

NAMJe. I 
Co1tl 

Meas
ures. 

Couostychus Broadbcadi, Lesqx ..................... _ Vernon Co. 
" prolifor, " ..................... _ " " 

Taonurus Colletti, ' ' ..................... _ lleory Co. 
I 

2. VASCULAR CRYPTOGAMOUS PLANTS. 
,\.CIWGENS. 

3 . CLASS - EQUISF.TAC~~.E. 

NAMIC. I 
Coai 

Meas
urei:;. 

. Ord~r 1. Oalaniance. 1----
Aunularw. august1fo1Ia, Lesqx . .............. .. ..... . - llenry Co. 

" longifolia, Brgt ..... ,. · · · · · · · · · · · · · ······I- " " 
" sphenopbylloides, Lenk & Gutb .. ,, . · · · · · · · 1- " " 

Asterophyllites fasctculatus, Lesqx .......... . .. . . ... -
" rigictus, Brg;t ........ ... ........ ..... -

Cala1oites cistii, " .. .. ....... . .. , .. · . .... . -
" Suckowii · ........................ _ 

Spheaophyllum erosum, LI. & Hutt ... .............. . _ 
" flliculrne, Lesqx ...................... _ 
" longifolium, Germ ..... ........ ..... . 

1
_ 

" obloagifolium, " ................... _ 
" Schlotheimi, Brgt.............. . ... . _ 

4. CLASS- FILICACJCiI•: (Ferns.) 

Ordei· 1 . Neu1'opterids. 

" " 
" " 
" 

,, 
" 
" " 
" " ,, 

" 
" " 

Neuropteris angustifolh1., Brgt ........ ... . , .. , .. ,,, · - Henry Co. 
" cordata, , " . . . . . . . . . . . .......... - " " 
" dilatata, LJ. & liutt .................... ,. - " " 
" flmbriata, Lesqx ...... ..... ............. - Jasper Co. 
" flexuosa, Brgt .. . .... .............. ..... - Henry Co. 
'' hirsuta, Lc~qx ............... ... . .... ... - " " 
" Loshi, Brgt ... . . ..... ...... . .. . .... ..... - " 
" missouricnsls, Lesqx .................... - " " 
" rarinervis, Buby ........................ -
" tenuifolia, Brgt . .. .... ........... ... .... _ 

Odontopteris heterophylla, Lesqx ............. ... .. _ 
" sphcnopteroides, " .................. _ 
" subcrent1Jata, " .................. _ 

Dictyopteris obliqua, Buby ... ............... .. .... .. - I 

" 
" 
" 

" 

" 
" 
" 
" 
" 
" 
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NAME. 

01'der 2. Alethopterids. 

Coal 
Meas
ures. 

Alethopteris ambigua., Lesqx ........................ - Heary Co. 
" lonchitica, Schloth .................... . - " " 
" serlii, .Brgt ............................ - " " 

Callipteridium roembranaceum, Lesqx ........... , ... - " " 
" Owenii, " ............... _ " " 
" Sullivantli, " ............... _ " " 

Orde1· 3. Pseudopecopterids. 

Pseudopecopteris acutll, Brgt ........................ - Heary Co. 
" irregularls, St ..................... - " " 
" macilcnta, LI. & Hutt ... . ......... - " " 

" nummularia ....................... - " " 
" obtusiloba ........................ - " " 
" Siilimanni, Brgt ................... - " " 
. Orde1· 4. Pecopte1ids. I 

Pecopteris arborescens, Brgt ........................ _ Henry Co. 
'' clintoni, Lesqx ..... ...................... I.;...._. 
" 
" 
" 
" 
" 

cristata, Gutb ............................ _ 
dentata, Brgt ............................ _ 
crosa, Gutb ..... . ....................... _ 
pennroformis, Brgt ........................ _ 
vestita, Lesqx ............................ _ 

Orde1· 5. Sphenopterids. 

" 
" 
" 
" 
" 

" 
" 

" 
" 

Sphenopteris Brittsii, Lesqx ........................ - Henry Co. 
chrerophylloides, St ................... - " " 

" crystata, St ............................ - " " 
" dubuissouii;., Brgt ...................... _ " " 
'' furcata, '' ..................... ~ _ " " 
" Gravenhorsti " ...................... _ 
'' mixta, Schp ..... .......... ............ I_ 
'' spiuo8a, GOpp . ........................ I_ 
" splendens, Lesqx .................... ,. · 1-
" tridactylites, Brgl ..................... _ 

Eremopteris missourieusi~. L~sqx ................... _ 

" " 
" " 
" 

" 
" 

" 
,, 

Ferns of uncertain attribution. I 
Rhacophyllum adnasceos, Li. & Hutt ................ - Henry Co. 

" arborescens, Lesqx ................... 
1
- " " 

" · ftliciforme, Schp ...................... - " " 
" fimbriatum, Lesqx ........... . ........ 1- " · " 

" 
" 

hamulosum, .................... -
hlrsutum, " .......... · ... ·. · · · -1-
JactucR, St ........................... · I-

" 
" 

" 
" 
" 



HAM13ACU. ] CATALOGUJ<; OF MISSOURI FOSSILS. 

Fems of unurtain att1'ibution (continued). 

Coal 
Meas
ures. 

Rbacopbyllum membranaceum, Lesqx ................ - Henry Co. 
" spinosuru, " ................ -

Sol'ocladus opbioglossoides, " ................ -
Megaphytnm Goldenbergii, Weiss .................... -

5. CLASS- LYCOPODUCK,li. 

" 
" 

" 
" 
" 

Lepidodendron aculeatum, St. ....... . .............. - Vernon Co. 
" Brlttsli, Lesqx .................... -

1
- Henry Co. 

" cyclostigma, " . . . . . . . . . . . . . . . . . .. - " '' 
" laoceolatum, " .................... - ,, 
" marginatum, '' .................... - " 
" Sternbergi, LI. & Huu ............... -

Lepiclopbloios dilatatus, Lesqx ...................... - " 
" sigillarioictes, Lesqx ................. - " 

Lepidophyllum majus, Brgt.. . . . . . . . . . . . . . . . . . . . . . . -
" minus, Lesqx ........................ -

Lepidostrobus Goldenhergii, Scbp ................... -

0 I'd er Bigillm·ire. 

Siglllaria fissa, Lesqx ............................. - Henry Co. 
" meuatcti, " ............................. - '' " 
" reoiformis, Brgt .......................... - " " 
" sculpta, Lesqx ............................ - (. 

" spioulosa, Germ ... · ........ . .... . ......... · 1-
l'innnlaritt capillacea, Lesqx ................... . ... -

6. CLASS - CORDAl'l'Kih:, 

Cordaianthus dichotomus, Lesqx .................... 
1
- Henry Co. 

" ~etnmifer, " ................... 
1
- '' " 

Co11daites communis, · · · · · · · · · · · · · · · · · · · 1-
" diversifolius, " ................... - '' 

Desmiophyllum gracile, " . .................. - Jasper Co. 
Lepi<loxylon anomalum, " ................... - Henry Co. 
Triirouocarpus Dawe-ii, LI. & Hutt... . ............ - Cerlar Co. 

ollvroformis, LI. & Hutt··········. ' .. - 1 " 
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