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8r. Lovs, November, 1855.
Pror. G. C. SwaLLOW,

State Greologist.

DEAr Smz: As Assistant Geologist, in the Survey under your
direction, I herewith submit my report on the several districts en-
trusted to.me for examination, comprising a description of a geolo-
gical scction on the Mississippi, from St. Louis to Commerce, and
the results of my detailed surveys in Franklin and St. Louis coun-
ties, with maps and sections illustrating the same.

Agreeable to your instructions, I have prep@red,‘ and, also, sub-
mit, descriptions of some of the new organic remains discovered in
the strata of our State; and a catalogue embracing nearly all the
species that have been collected during the progress of the Survey,
up to the present time, in which the fauna, occurring in each group
of strata of your general vertical section, are arranged in separate
lists. ‘

Tt gives me pleasure to acknowledge here the assistance I have
received, at- different times, from my associates in the Survey, while
engaged in the prosecution of the duties assigned to me. To Dr. A.
Lrrrox I am under obligations for valuable aid in the preliminary
examinations of St. Louis and Franklin counties. In the palaon-
tology, I am indebted to Mr. F. B. Mzex for important suggestions,
and for the beautiful and accurate delineations of the fossils
described in my report. To Mr. R. B. PRICE for drawings of the
* maps, and for reducing and copying sections, Which he has executed
with neatness and aceuracy.
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I am, also, under obligations to Messrs. Jomx BRUERE and Mox-
TROSE PALLEN, who accompanied me in the explorations on the
Mississippi, and, without charge to the State, proved valuable assist-
ants.  To Mr. Forp, Engineer on the Pacific Railroad, for the use
of maps, profiles, etc.; ;5 and to J. F. Evaxs, Hsq., Dr. Lewis, Gen.
JEFFRIES, and various other persons, residing in the districts exam-
ined, for aid and information. :

With an earnest desire that the results of my labors may meect
your approbation; and with grateful acknowledgments for your uni-
f01m courtesy and frlencﬂy assistance,

I remain,
Very truly, yours,
B. F. SHUMARD,
Palaemtologzst and Assistant G eologist.
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DESCRIPTION

. OF A
GEOLOGICAL SECTION, . ON THE MISSISSIPPI RIVER,

FROM ST. LOUIS TO COMMERCE.

Ix descending the Mississippi from St. Louis, the first rock ex-
posure, immediately adjacent to the river, occurs a short distance
above the United States Arsenal. At this place the St. Louis
Limestone has been quarried extensively for curb-stones, window-
sills, and the foundations of buildings. The rocks have been laid
bare to the height of thirty feet, and consist of light and dark gray -
compact limestone, in strata, from a few inches to a foot and a half
in thickness, with thin seams of chert interstratified. Some of the
layers would burn into a good lime, but others contain too much si-
licious matter for this purpose. The characteristic fossils are—
Lithostrotian Canadense, Syringopora, Behinocidaris, Terebratula
Roisyii, Terebratula, Spirifer, and teeth and scales of fishes. These
strata are overlaid by the Quaternary deposits, which extend to the
level of the Carondelet road; its elevation being about ninety feet
above the Mississippi.

Lower down the river, at LaBeaume’s quarries, we find, reposing
on the above-mentioned rocks, from eighteen to twenty feet of heavy-
bedded gray limestone, rather softer and more argillaceous than the
rocks of the preceding locality. The layers ave from one to four
feet thick, separated by thin partings of argillaccous shale. They
break with an even, granular fracture, and are quarried quite easily.
A stratum, about three feet thick, of a mottled gray color, and more
crystalline than the others, is here burned for lime.* ‘

From this place the hills gradually increase in elevation as we
descend the river, and, in a little less than a mile, xise to the height
of one hundred and forty feet. In this distance the St. Louis Lime-
stone is constantly exposed, forming, at several points, perpendicu-

# An analysis of a pure variety of this rock, by Dr. Litton, yielded as follows :

Insol. residue, - . . . . . . . . . . 0.50
Carbonate of lime, ~ . . . o . . . . 99.40
Aluming, . . .. .. e A trace.

99.90
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lar walls, sixty feet high. About a mile and a half below the Arse-
nal, the following section of the strata is presented, which will
convey a good general idea of the lithological features of the St.
Louis Limestone. Commencmg ten feet above the water level, and
proceeding in the ascending series, there is —
1. —Bluish gray, rather coarse textured, sub-crystallino lime-
stone, in thin strata, filled with Fenestella, Productus

cora, Spirifer, Behinocrinus, Palechinus, and fish remains, 18 ft.
2. — Light gray and bluish gray silico-caleareous rock, contain-

ing nodules and thin seams of chert, . . 5 ft.
8. —Buff and bluish gray, hard, silicious limestone, of a ﬁnely—

granular texture, . 6 ft.
4. — Same as the precedmg, W1th a good deal of ehert d‘isseml-

nated, . 8 ft.
5. — Compact, light gray s1hc10us 11mestone, in thlck beds, bre&k-

ing with an even fracture, . 7 ft.
6. — Light drab, compact, brittle limestone, w1th a smooth angu-

lar fracture (an excellent lime-r ock), N 3 ft.
7. — Gray, mottled limestone, of a fine granular textule, w1th

nodules and seams of chert, . . . . 441

8. — Bluish gray, sub-crystalline limestone, contmnmg cavities of
brown calcareous spar; some layers beautxfully ripple-
marked, . . . .10 ft.

9. — Light drab, compact hthogrnphw hmestone, w1th a smooth,

splintery fracture, containing Echinocidaris, Terebratula,

and small columns of Crinoidea, . . . . 2 ft.
10. — Earthy, decomposing, ferruginous limestone, . . . 1 ft.
11. — Gray, close-textured limestone, contmnmg same fossils as
No. 9, . . . . . 43 ft.
12. — Earthy, decomposing, felrugmous hmestone, . . 9 in.

13. — Light dral and variegated, brittle, lithographic lxmestone, 1ft. 8 ¢
14. — Light drab, fine-textured, lithographic limestone, with a
smooth, splintery fracture, traversed by fine spar veins,
and delica,tely clouded with flesh-color and reddish
brown, . . . . . . . . 4ft. 9 «
15. — Strata like No. 9, . . . . 7 ft.
The strata included in No 8 of this sectlon are burncd for lime, and make an
article of excellent quality.

No. 14 appears to be a local bed. Ttisa remarkably fine variety of limestone,
being nearly a pure carbonate. Some layers are, also, suseeptible of a fine polish,
the fine spar veins and delicate flesh-colored cloudings forming, with the light drab
ground, a pleasing combination. I was not able, however, to satisfy myself whethep
slabs of a workable size could be got out, free from impurities and cracks, *

w* -

#The analysis of this rock, by Dr. Latton, resulted as follows: —

Insol. residue, . e i . . .. . 12
Alumina, . . . . . . . . . . . . . . A Trace.
Carbonate of hme, S S - 1 0
Water, . S - A

90.32
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A few hundred yards lower down the river, these rocks are over-
laid with thick-bedded, finely-granular gray limestone, containing
Lithostrotian and Productus, and these again are surmounted by
thin strata of even-bedded, compact, sub-crystalline limestone, with
Palachinus multipora, Echinnocidaris, Poteriocrinus longidactylus,
Spirigera Roisyii, Productus cora, Spirifer, and Fenestella.

Several of these fossils are quite characteristic of the superior
division of the St. Lowuis Limestone.

Continuing our section down the Mississippi, no marked change
in the character of the rocksis observed before reaching Carondelet.
The Dbluffs prevail along the river the whole distance, with an eleva-
tion of from 120 to 150 feet. The St. Louis Limestone is constantly
exposed in necarly horizontal strata, the lower members projecting
at intervals from the inferior slopes of the hills, while the superior
beds appear in perpendicular walls near their summits.

At the quarry above Carondelet, a rapid inclination of the strata
oceurs, in a direction a little south of west ; and the St. Louis Lime-
stone dips beneath the water level of the Mississippi.

About two hundred and fifty yards below this place, is an expo-
sure of nine feet of hard silicious limestone, in thin strata, with thin
bands of fine-grained sandstone, interstratified, dipping at an angle
of about cight degrees west south-west; and, near the center of
the town, at an elevation of thirty-seven feet above the river, we
find heavy-bedded, fine-grained micaceous sandstone, of white and
ferruginous-brown colors, overlaid by dark and ash-gray, sandy,
micaceous shale. These strata are much discolored with dark car-
honaceous matter, which predominates in the shale. The latter,
also, contains concretions, frequently of a branching form, probably
the remains of coal-plants, although I was unable to detect any
traces of organic structure in any of the specimens examined.

It is evident that we have here an outlier of the Missouri coal-
field, occupying a narrow depression in the St. Louis Limestone, and
constituting, I believe, the only example where strata belonging to
the Coal Measures reach the west side of the Mississippi, south of
St. Louis. )

Towards the lower end of Carondelet I noticed some interesting
sections, through the Quaternary deposits, which can be seen here to
good advantage. :

Just below the town, on the river, the upper part of the St.
Louis Limestone, with its characteristic fossils, is quarried exten-
sively, to be conveyed to St. Louis for harbor purposes. The strata
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‘are about sixty feet high, and dip to the north-east, at an angle of
twenty degress. Some of the layers are quite cherty, but most of
them would make a pure white lime.

Between thig point and the mouth of Meramec river, no change
occurs in the character of the geological formations; the St. LOIUS
Timestone continues to be seen, at intervals, the whole distance,
forming bluffs sometimes of 175 feet high, and appearing often, near
their summits, in pexpendlcular escarpments, from sixty to eighty
feet high. )

Just above the Meramec, I observed a fine locality for fossil
corals, chiefly Lithostrotian, Canadense and Syringopora, the former
occwrring in lenticular masses, some of them nearly five fect in
diameter. ‘

Below the Meramec, the hills recede from the Mississippi, and a
bottom land sets in, which continues for two and a half miles, form-
ing a bank from ten to twenty feet high. In Jefferson county,
within half a mile of Rock Creek, we find for the first time, be-
low the mouth of Missouri river, the Encrinital Limestone, Che-
mung and Trenton Groups. The hills are about 170 feet high, and
exhibit the following section in the ascending order : —

1. — Perpendicular wall of heavy-bedded, yellowish and reddish sub-
crystalline limestone, traversed from base to summit by deep
vertical fissures, and some of the layers containing cavities
from one to five inches in diameter, frequently communicating
with each other. The most common fossils of the mass are
Chactetes lycoperdon, Leptena fillitexta, Leplena sericea, Orthis
{estudinaria, and Receptaculiles, . . . thickness, 50 ft.

— Slope, covered by soil and debris,” . . . « 15 ft,

3 — Reddish argillaceous limestone of a granular texture,
with thin marly partings, containing Cyathoxonic
eynodon, an Orthis nearly allied to O. Michelini,

Productus Murchisonianus, Platycrinus, and Poterio-
crinus, % . . . « 15 ft.

4. — Slope with layers as above pro_]ectmg from the surfa,ce . ke 30 ft.

5. — Encrinital Limestone, with chert bands interstratified,
and filled with crinoids and other characteristic .
fossils of this grouwp, . . . . . Lo g0 ft.

The lower beds of this section (No. 1) are Lower Silurian, and,
probably, represent the “lead-bearing” or Galena Limestone of
Towa, Wisconsin and Illinois (Upper Magnesian Limestone, in part,
of Dr. Owen), although the mass in the two districts differs essen-
~ tially in lithological appearance, and in Missouri, so far asI know,
it contams no productlve deposits of lead.
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i

The occurrence of the same species of Eeceptaculites in our strata, R. suleatq
(Coseinapora Suleata, Owen), leaves but little doubt with regard to the true parallel-
ism, as this fossil in the north-west is never found below the galeniferous beds.

Nevertheless, while there is o marked lithological difference in Towa and Wiscon-
sin, ag well as in Missouri; between the rocks of recognized Trenton age and the
so-called Galena Limestone, we have, as yet, but little paleeontologicsl evidence for
separating them into distinet groups. In fact, by far the greatest proportion of
species found in the lead-bearing rocks of the north-west, are Trenton forms, My,
Whitney states that, of forty-five species collected by Mr. A. Lapham and himself
from the lead-bearing beds of Wisconsin, thirty-two were of Trenton age. (Metallic
Wealil U. 8., page 410.)  And Prof. Hall mentions that he has found in the Galena
Limestone, hesides Receptaculites, the head of an Lllaenus, Leptene not wnlike I,
alternata, Orihis (Spivifer) tynz and Atrypa inerevescens. The thres last-mentioned
species are common to the Trenton Limestone and the ITudson river group, while
the genus Receptaculites in Neow York, occurs in the Trenton Limestone, although
Mr. Iall thinks the eastern species distinet from ours. For these reasons I have
thought it hest, for the present, to include our Receptaculite beds in the Trenton
Limestone. ‘

The slope, which is marked No. 2 in the above scotion, is, doubtless, occupied
partly by sandstone, and pavtly by beds like No. 8; tho former being exposed in
this position n short distance lower down the river.

The fossils contained in the reddish, argillaceous limestone (Nos. 8 and ¢), are
a mixture of Chemung aud Carboniferous forms. Some are identical with species
which I have found in the argillaceous layers, interstratified with the fine-grained
sandstone of the kuobs of Kentucky, hitherto regarded as forming the hase of the
Carboniferous System in that State; others are species which, everywhere in Mig-
sour, characterize the Chemung, rocks, The last-mentioned group is here by no
means go thick, or so highly fossiliferous as you found it in Cooper and the adjoining
counties, on the Missouri river. i

Continuing our way down the Mississippi, just below Rock Creek
we find the Trenton Limestone forming low ledges on the river shore,
from ten to twenty feet high. The lower strata are quite cherty,
and contain but few fossils; the upper layers are filled with Claetetes
lycoperdon, Leptena fillitexta, and Leptena scricea, and other well-
known species of the group. _

Below this exposure, the bank of the river is twenty feet high,
and composed of ash-colored loam, with terrestrial shells embedded.

The hills, removed a short distance from the river, are a hundred
feet high, and exhibit, near their summits, perpendicular walls of
Encrinital Limestone. -

At the Sulphur Spring, just above Grand Glaize Creck, the following section
oceurs, counting from below, upwards : —

1.— Crystalline Trenton Limestone, with Receptaculites, forty-five feoet.

2.—White and brown sandstone, made up - of moderately fine quartz grains, -

loosely cemented, seven feet.

'8.—Yellow, compact limestone (Chemung Group), eight feet.

4.—Red argillaceous and compact limestone (Chemung), twenty-five feet.

5.— Encrinital Limestone, highly fossiliferous, forty-five feet.
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It will be perceived that, in this section, the Trenton rocks are separated from
the Chemung and Carboniferous by only seven feet of sandstone; while the Hudson
River Group, Upper Silurian and Devonian Systems, which are well represented in
other parts of the State, are entirely wanting.

The water of the Sulphur Springs, at this place, contains a motable quantity of
saline ingredients, and is strongly impregnated with sulphuretted hydrogen. In the
bottom of the spring, a white deposit of sulphur is found. The water issues from
beneath the sandstone, and its mineral properties are, probably, derived from the
decomposition of pyrites in the reddish argillaceous limestone.

Between Grand Glaize and Rattlesnake Creeks, the formations
of the above section continue the whole way, the Trenton Limestone
forming perpendicular escarpments, from the water-level to the
height of from sixty to eighty feet. The hills vary from 100 to 170
feet in height.

Just below Rattlesnake Creek, the Trenton Lnncstonc, overlaid
by sandstone, the Chemung and Encrinital Limestone, is exposed to
the height of seventy-three feet, indicating a rise in the strata of
twenty-eight feet in about a mile. It consists of heavy-bedded,
white, crystalline limestone, with soft, chalky-looking, calcarcous
matter, and containing numerous cavities, lined with this substance,
disseminated.

A stratum, near the top of it, furnishes the columns for the Court
House, at St. Louis. This layer is six and a half fect thick, and is
quarried quite easily. Beneath it, we find an apparently solid bed
of nearly similar rock, twenty feet thick. The whole of the Trenton
Limestone, at this place, would burn into a pure white lime. I
found in these beds the following characteristic fossils : — Chaetetes
lycoperdon, Leptaena deltoidea, L. sericea, L. fillitexta, Atrypa capaz,
Lichas Trentonensis and Receptaculites.

From this place, a rapid rise in the strata takes place, and the
Chemung Group and-Encrinital Limestone disappear from the tops
of the hills. About a mile below Rattlesnake Creek, the lower
Trenton heds emerge from beneath the crystalline portion above
described ; and in less than a mile further, we find them occupying
the summits of the hills, which are elevated 150 feet above the bed

“of the Mississippi. This part of the Trenton Limestone is, in litho-
logical appearance, quite different from the upper portion. It con-
sists of bluish gray, or dove-colored, compact brittle limestone, break-
ing with a smooth conchoidal fracture. The beds vary in thickness
from a few inches to several feet, the uppermost layers being the
thinnest. The prevailing fossils are Orthis tricenaria, O. subae-
quata, Leptaena deltoidea L. fillitexta, Murchisonia gracilis, Pleu-
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rotomaria  subeonica, Chaetetes lycoperdon and the columns of a
small species of Crinoid.

Two miles below Rattlesnake Creck, we find these strata passing
downwards, into beds containing Gondoceras anceps, and an Ormo-
ceras, closely allied, if not identical with 0. tenurfilum (Hall) species,
which, in New York, are confined to the Black River Limestone.
It is, therefore, certain that this group is represented in our State,
although there is not, at least at the locality. of which we are speak-
ing, any difference in lithological characters between the beds con-.
taining Black River species and those with Trenton forms.

Beneath these beds, and just above the edge of the river, the
strata assume a cellular character, and some layers are traversed
in all directions by eylindrical cavities, varying from a fourth to half
of an inch in diameter ; many of them are filled with soft, yellow,
argillaceous matter, while others are merely lined with this substance.
These cavities, it is quite probable, were once filled with a fossil plant,
very similar to Phytopsis tubulosum (Iall), from the Birds-Eye Lime-
stone of New York; the substance of the fossil having been oblite-
rated, its form is left in the more durable matrix. From the strati-
graphical position of these perforated beds, I feel much inclined to
the opinion that they will be found to represent the Birds-Eye
Limestone of New York and Kentucky.

In the next two miles, there is no change in the formations; the
Trenton and Black River Limestone continuing the whole distance,
forming bold perpendicular escarpments, facing the river. At the
¢ 0ld Shot Tower,” just above Herculaneum, the bluffs are 170 feet
high. The lower twenty feet consists of cellular limestone in thin
layers, above which rises a perpendicular wall of heavy-bedded lime-
stone, to the height of one hundred and ten feet. I found here, in
addition to most of the species above enumerated, an Illaenus, very
nearly allied to L. crassicauda, and an undescribed Cythere.

Below Herculaneum, the same rocks continue to escarp the river
for upwards of a mile, and then the 1st Magnesian Limestone and
Saccharoidal Sandstone of your general section appear at the hase
of the bluffs. ~These strata are best exposed at Plattin Rock, where
we find, at the river margin, about fifteen feet of heavy-bedded
Saccharoidal Sandstone, colored with oxide of iron. On this re-
poses 130 feet of buff magnesian limestone, in moderately thick beds,
with thin partings of bluish argillaceous shale, passing upwards into
thin-bedded magnesian limestone, with crystalline facets of calc-
spar disseminated. Then succeeds the Black River and Trenton

K—II
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Limestones: the latter extending to the summits of the hills.
This section indicates a rise in the strata of about one hundred and
fifty feet in the distance of a mile.

Below Plattin Rock the hills recede from the river, and do not
approach it again for a mile and a half. At two miles from Plattin
Rock their altltude is 868 feet, ascertained by barometrical measure-
ments.

At this place, the section in the ascending order is: —
1. — Heavy-bedded, white Saccharoidal Sandstone, . . 15 ft.
2. — Thick beds of buff magnesian limestone, and thin pmtmgs of
blue and green argillaceous marl, passing upward into lighter~
colored magnesian limestone, in beds from an inch to a foot
thick, containing crystalline particles of cale spar dissemi-

nated (1st Magnesian Limestone), . . . 152 ft.
3. — Perpendicular bluff of compact, henvy-bedded brittle lime-
stone, containing Black River and Trenton fossils, . . 141 {t.

4. — Slope covered with soil and vegetation, . . . . GO ft.

From this point to Selma, the general elevation of the hills does
not vary much from 300 feet. A talus, covered with soil and masses
of limestone, usually commences at the water margin, and extends
to a height of from 100 to 150 feet; from which arises precipitous
cliffs of rock, frequently cleft from base to summit by decp fissures.

At the upper end of Selma is an interesting section of the Silu-
rian rocks, nearly all the beds being visible from the 1st Magne-
sian Limestone to the upper crystalline strata of the Trenton Lime-
stone, inclusive. The elevation of this bluff is 413 feet, determined
by several observations with the barometer.

The bhase consists of seventy feet of alternations of buff magnesian
limestone, and compact, brittle, smooth-textured gray llmebtono, in
layers from an inch to two feet thick. Then succeeds the lime-
stones of Black' River and Trenton age, presenting a thickness of
more than 300 feet, the upper third being white crystalline lime-
stone.

Selma has been for many years a prominent shipping point for lead, obtained
chiefly from the mines of Washington county. Through the politeness of Mr. Fos-
ter, I was furnished with statistics of the amounts of lead received here during a
period of twenty-eight years. These will be found in the Report of Dr. Litton.

Leaving Selma, we find a continuous line of bluffs extending to
Rush Tower, the distance being about four miles. This portion of
 the river is remarkable for its picturesque scenery, which reminds
one foreibly of the M1ss1ss,1pp1 above Prairie du Chien. The Silu-
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rian strata are constantly exposed in bold, perpendicular cliffs,
towards the tops of the hills, while, below, are wooded slopes,

cov-
ered with huge blocks of limestone, reaching to the margin of the
water. In some instances the strata have been weathered in such a

manner as to leave standing, isolated, tower-like masses, from twenty
to thirty feet high, as represented in the cut.

. e e SR BINER So. SLoNS

BLUFKS ON TIIE MISSISSIPPI RIVER, BETWJ;?EN SELMA. AND RUSH TOWER-

Rush Tower is another shipping point for lead, most of which is
brought from Perry’s Mines, in St. Francois county.

At Rush Tower the bluffs again leave the Mississippi, and an
alluvial bottom sets in and continues six miles, with a width of from
one to three miles.

In this distance a considerable depression of the strata oceurs, in
a direction contrary to that observed at Selma. The Silurian rocks,
which, between the latter place and Rush Tower, exhibit a thickness
of from three to four hundred feet, here appear only as a low ledge,

scarcely ten fect high, while the Carboniferous strata constitute the
chief mass of the hills.

About four miles above Salt Point I found the elevation of the hills to he 274
feet, and obtained the following section, given in the ascending order: —
1. — Trenton Limestone, in thinlayers, containing Jllaenus crassicauda,

Receptaculites, ete., . . . . . . . . 10 £t.
2. —Dark bluish gray, argillaceous shale, containing a small species
of Lingula, ..~ ., . 30 ft.

K—I1—2.
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8. —Reddish and yellowish argillaceous and sub-drystalline lime-

stone, of Chemung Group, . . e . . 34 ft.
4. — Encrinital Limestone, with Pentremites Sayi, Productus punc-
* tatus, and Spirifer strictus, . . . . . . 200 ft.

The dark argillaceous shale of this section is exposed in a ravine, a couple of
hundred yards distant from the river, where it is seen immediately beneath the
Chemung rocks and above the Trenton Limestone, which occurs in a low ledge,
scarcely elevated above the water margin. This shale appears to replace the sand-
stone, which, at Sulphur Springs and below the mouth of Rattlesnake Creek, divides
the Silurian rocks from the Chemung. It has been here penetrated twenty-five
feet in search of coal, at which depth the workmen reached the Trenton Limestone,
and further operations were abandoned. This labor and expense might have been
saved, had the eye of a Geologist rested on the spot, for he would have seen at once
that these strata lie several hundred feet below the coal formation. May not this
slate represent the black, bituminons slate of Indiana and Kentucky, which, in those
States, forms the line of separation between the Devonian strata and fine-grained
micaceous sandstone, with its intercalated fossiliferous shales ? It appears to occupy
the same stratigraphical position, since we find it here directly under the Chemung
rocks, in which we have found a number of fossils, identical with species that occur
in the blue argillaceous limestone and marls, which lie a little above the black slate
of Kentucky.

Continuing our way down the river, we find the rocks of the
above section prevailing, uninterruptedly, to the mouth of Establish-
ment Creek, and the hills varying from 120 to 180 feetin clevation.
In the first three-quarters of a mile there is a pretty constant dip
to the north-west, the rate being about eighty feet per mile. The
dip then changes to a contrary direction, but is so gradual that it is
barely perceptible.

On ‘Establishment Creek, a couple of hundred yards abéve its
confluence, dark argillaceous slate is again well exposed, in a ledge
three feet high. It is precisely similar to that observed four miles
above Salt Point, and contains a small undescribed species of
Lingula. - ,

The next good exposure occurs two miles and a half below the
mouth of Establishment Creek; and here I observed, for the first
time since leaving St. Louis, the Archimedes Limestone of your gen-
eral vertical section, containing the usual fossils of this formation.
The hills are 180 feet high, and the rocks project at intervals from
various portions of the slopes, with a south-easterly dip. A mile
below this place the hills decline in elevation to a hundred feet, and
consist of alternations of quartzose sandstone and chert. Lower
down, the Archimedes Limestone appears in perpendicular walls,
facing the river, presenting a peculiar fluted appearance. A
half of a mile still lower, the bluffs are 180 feet high, and the
strata consist of sub-crystalline limestone, of a moderately coarse
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texture, and' light gray and blue colors.  Nearly all the beds
here would make excellent lime. They, also, afford a good building
material, being the same as are quarried on the Pacific Railroad, for
the Custom-House at St. Louis. TFor the whole distance from this
place to Ste. Genevieve, the Archimedes Limestone appears in per-
pendicular cliffs, near the tops of the hills.

Two miles above Ste. Genevieve the strata present a consider-
able local dip to the north-east; and Just above the town they are
to be seen in heavy massive beds, with a layer of calcareous oolite
interstratified. ' :

After passing Ste. Genevieve, no exposures of rock occur for a dis-
‘tance of nine miles. The river courses through alluvial bottoms, from
one to five miles wide, and the banks vary from ten to twenty feet
in height. '

About one mile above St. Mary’s we find, just above the water
margin, an exposure of fifteen feet of quartzose sandstone, in thin
layers, passing into gritstone and coarse conglomerate. The pebbles
in the latter consist of milky and ferruginous quartz, jasper, and
dark porphyry, varying from the size of a pea to that of a hen’s egg.
Above these beds is a slope of twenty-five feet, covered with goil and
debris, and then succeeds the Archimedes Limestone, with its usual
fossils.

Just above St. Mary’s we find, at twenty feet above the Missis-
sippi, alternations of yellow and purple clay, surmounted by com-
pact and very hard Silicious Limestone, and, at a lower level, near
- the center of the town, the Archimedes Limestone.

At St. Mary’s the bluffs again recede from the river on the Missouri shore, and
do not approach it again for the distance of twenty-five miles, The banks are from
ten to twenty feet high, and, beneath the soil and sub-soil, consist of ash-gray loam
and sand, with the common terrestrial and fluriatile shells of this part of the Qua-
ternary Group, embedded.

The point at which the hills reach the river again, is about a half
of a mile above Bailey’s Landing, in Perry county. ~ Here their ele-
vation is 150 feet, and they consist entirely of sandstone, resembling,
very closely, the Saccharoidal Sandstone of the general section.
The rock is exposed in magsive rugged cliffs, and is composed of mode-
rately fine grains, rather loosely cemented, with a silicious paste.
Its color is white and reddish brown. Some portions of the mass
crumble readily when exposed to the action of the weather; other
beds are not so friable, and have the appearance of a good building
rock. - :
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Further down the river, a few hundred yards above Bailey’s
Landing, occurs a low ledge of thinly-stratified, blue silicious lime-
stone, presenting a banded appearance on the weathered face, and
traversed by vertical joints, which separate the layers into flattened
quadrangular masses. These are surmounted by thick beds of the
same lithological appearance, and the whole exhibits a dip of fifteen
degrees north-east.

The mass contains remains of encrindties, and a small Atrypa,
but fossils are scarce and badly preserved.

A quarter of a mile below Bailey’s Landing, is a bluff 130 feet
high, composed of heavy-bedded, gray magnesian limestone, very
compact and fine-textured. Near the top I found a small species of
Atrypa, an Orthis, like O. subaequata, and a Leptaena, very similar
to L. fillitexta. 1 refer these strata, with some doubt, to the Tren-
ton Limestone, as all the fossils I found, after a diligent search,
were 80 badly weathered that their specific characters could not be
determined. These bluffs continue along the river a quarter of a
mile, presenting an irregular dip. At one point, about midway the
exposure, the strata are inclined at an angle of twenty-five degrees
to the east.

About a mile below Bailey’s Landing, in fractional See. 11,
Town. 85, R.12, E., the hills are 130 feet high. On the river shore
we find shaly layers of magnesio-calcareous limestone, containing
silicious masses and a variety of interesting fossils. The rock is
compact-textured, and has, evidently, been derived from fine sedi-
mentary material.  On the newly-fractured surfaces, it is of a light
gray color, clouded with yellowish gray; but, after being exposed
for some time to the air, it assumes a light buff color. The fossils are:
Leptaena depressa Leptaena, several species; Orthis, two species,
very similar to O. hybrida and 0. elegantula; an Atrypa, allied to A.
camura (Hall); Platyostoma, several species ; Dalmania tridentifera,
and Phacops, Cheirurus and Haplocrinus, of undescribed species.

Some of the fossils here enumerated cannot be distinguished from species which
I found, several years since, in the Upper Silurian strata of the glades of Perry
county, Tennessee, which, Mr. Meek informs me, have been found by Prof. Hall, in
the Delthyris shaly Limestone of New York, and are regarded by him as quite cha-
racteristic of that group. And recently, through the kindness of Prof. Hall, I have
been permitted to examine a number of the plates of his third volume on the Palse-
ontology of New York; and, if we may be permitted to Jjudge from excellent figures
without descriptions, our collection from the locality now under notice contains
several other Delthyris Shale species. = Regarding, therefore, the parallelism ag
being pretty well established, I have, in my section, referred these rocks, and some
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others, presently to be noticed, to the age of the Delthyris“ Shale, in preference to
giving them a new name.

The most characteristic fossil of the mass is the remarkable #vlobite, which I
have described in the Palwontology, under the name of Dalmania tridentifera,
(PL B, fig. 8, a b.)

Above these fossiliferous layers, and at an elevation of 100 feet
above the river, perpendicular ledges, presenting similar lithological
characters, projeet from the slope of the hill to the height of thirty-
five feet.

About three hundred yards lower down the river, is a massive
cliff of yollowish gray limestone, sixty fect high, containing remaing
of Encrinites, and presenting on the weathered face no marks of
stratification. These, probably, correspond in age to the rocks last
deseribed. ;

From this place the dip of the strata is very rapid, in a direction
corresponding to the course of the river. Inless than ahalf of a mile,
we find the Archimedes Limestone, with its characteristic fossils,
exposed at the margin of the river, while the Silurian strata above
described, are far beneath the surface.

A quarter of a mile below this place, the Archimedes Limestone
constitutes hills 200 feet high. At the base the strata consist of
alternating beds of gray limestone, and bluish and ash-colored marl,
abounding in fossils. ‘

The fossils ocour most abundantly in the marly layers, where,
after heavy rains, they may be procured in great perfection. Above
these fossiliferous layers, are massive heds of compact, earthy gray
limestone, - with thin partings of argillaceous shale interstratified,
extending to the summits of the hills. '

The Archimedes Limestone now preserves nearly a horizontal
position for the distance of two miles, when it begins to dip, and at
the same time receives o capping of sandstone, which increases in
thickness as we descend the river ; and, at three miles below the
point where it first appears, occupies nearly the entire mass of hills,
two hundred feet high. ‘

The lower part of this sandstone occurs in heavy beds, but the
upper strata are often quite schistose. The rock is sometimes very
hard, but usually it is so loosgly cemented, that a blow with the
hammer reduces it to fine sandi The color varies from white to fer-
ruginous brown. At this point there seems to he an abrupt syn-
clinal axis, for, in a few hundred yards, we find the Archimedes
Limestone rapidly rising again, and, in a little upwards of a mile,
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the line of junction%etween it and the sandstone, is seen near the tops
of the hills.

These rocks now continue, uninterruptedly, to Brazos Bottom ;
and the Archimedes Limestone being frequently exposed, excellﬂant
opportunities were afforded for collecting its characteristic fossils.
At Wittenburg, the bluffs are 150 feet high; and from t.he 10}\'@1' two-
thirds, ledges of gray limestone, with Productus, Echmocr.mus. and
fish-teeth, occasionally appear. These strata are highly inclined,
and resemble the beds observed just above Ste. Genevieve. The
upper third of the hills is covered with soil and loose masses of
sandstone. ' -

Nearly opposite this place, on the Illinois shore, is the “Devil's
Bake-Oven” — an isolated mass of rock, sixty feet high, with a large
opening on the southern face.

Opposite “The Oven,” on the Missouri shore, the bluffs are 1f.20
feet high, and exhibit, near the base, perpendicular gliffs of thin-
bedded calcareo-magnesian limestone, containing a small Atrypa and
fragments of an Encrinite, which I refer, with some doubt, to the
genus Heterocrinus of Hall. These rocks bear a very close resem-
blance to the Delthyris Shale, noticed a mile below Bailey’s Land-
ing, and, doubtless, belong to the same geological period.

The Grand Tower rises from the bed of the Mississippi, about a mile and a half
below Wittenburg. It is an isolated mass of rock, of a truncated-conical shape,
crowned at the top with stunted cedars, and situated about fifty yards from the Mis-
souri shore. It iseighty-five feet high, and four hundred yards in circumference at
the base. During high water, the current rushes around its base with great velocity,
and the passage on the Missouri side is regarded as being a very dangerous one.
The rock of which the tower is composed, is a buff and bluish gray silicious lime-
stone, very compact and thin-bedded, and it dips at an-angle of twenty-five degrees
to the sonth-east. I could not discover any fossils here; but, from the lithological
character of the mass, I am disposed to place it with the Delthyris Shaly Limestone,
and, consequently, beneath the rocks of the Devil’s-Oven, which, as I am informed,
by Dr. Norwood, State Geologist of Illinois, contain many characteristic species of
the Devonian System. L

About & half of a mile below thé Tower, near the middle of the river, is a huge
mass of chert, of a quadrangular shape, which, at an ordinary stage of water, rises
several feet above the surface. In the next two miles the Missouri shore is bounded
by hills from 75 to 200 feet in altitude. ) .

' These hills are mostly covered with soil and vegetation; but not unfrequently
at their bases, on the side facing the river, we find exposures of ferruginous and
white silicious clay, filled with fragments of chert, derived from the decomposition
of Upper Silurian rocks, which, further down the river, are seen to present a marked
cherty character. This white clay sometimes gives to the faces of the hills a pecu-
Yar chalky appearance; hence, they have received, from travelers, the name of
(13 Ohﬂlthlﬂ‘S." i

»
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Two miles above Birmingham, in Cape Girardeau county, Del-
thyris Shaly Limestone again appears, just above the water margin,
containing the same fossils that characterize the silico-magnesian
‘ hmestonc observed a mile below Bailey’s Landing. It is constantly.
exposed for the distance of four miles, appearing in ledges at the
base of the hills, from ten to fifty feet high. The strata along the
line of this exposure consist of alternations of silicious and earthy
gray limestone, and ferruginous chert in moderately thin layers.
The -limestone frequently contains rounded masses of hornstone,
from the size of a hen’s eggto that of a bushel-measure. These masses
often exhibit a concentric structure, and impart to the weathered
surfaces of the strata an exceedingly rough appearance.

Fossils are not abundant, except at Birmingham, where I pro-
cured most of the species that were observed at one mile helow
Bailey’s Landing.  Three miles and a half below Birmingham, the
same rocks appear in a mural escarpment, extending from the water’s
edge to the height of seventy feet. The lower part of the mass con-
sists of hmcstone and chert; the latter predominating and occurring
in layers, from an inch to a foot thick: the upper layers have the
appearance of hydraulic limestone, and contain a beautiful species of
Conularia.

Below this place, the faces of the cliffs are cut into deep vertical
fissures, presenting a rude castellated appearance; and this feature
prevails to within a short distance of Neily’s Landing, situated in
Town. 83 N., R. 14 E., Sec. 38.

Three-quarters of a mile lower down the river, the Delthyris
Shaly Limestone is visible to the height of 100 feet above the Mis-
sissippi, presenting the same characters as the beds last mentioned.
At the upper end of the exposure, is the “Devil’s Tea-Table,” a
curious mass of rock, of an inverted conical form, standing on a
rocky base, sixty feet above the river. Itis eight feet h1g11, two
yards wide at the top, but contracted below to two feet. It is com-
posed of horizontal layers of limestone and chert, and has been
formed from the removal by denudation of the regular strata, with
which it was once continuous. ‘

The Missouri shore now exhibits a constant succession of high
bluffs, with precipitous escarpments, until we reach Bainbridge, the
distance being about six miles. Near Vancil’s Landing, they attain
an altitude of 330 feet, with perpendicular faces to the river of 120
~ feet. Towards the tops of the cliffs, are bluish and ash-colored,
earthy-looking layers, which have the appearance of hydraulic lime- -
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stone. An analysis of this rock will be found in the report of Dr.
Litton. It contains Phacops, Spirifer Orthis and Conulana of un-
described species. The lower part of the mass contains fossil of the
Delthyris Shaly Limestone.

After leaving Bainbridge, bottom-land sets in, and no rocks are
again seen on the river, for the distance of six or seven miles.

From one and a half to two miles above Cape Girardeau, is an
exposure of about forty feet of bluish gray limestone, in layers from
tWwo to six inches thick, and traversed by numerous vertical joints.
The rock is very compact, and breaks with a smooth, splintery frac-
ture.* The weathered surfaces are frequently covered with a thin
film of oxide of iron. In some portions of the mass, fossils occur
in great variety and abundance.

They are Oyphaspis Girardeauensis (new sp.), Acidaspis Halli (new sp.), Proetus
depressus (new .), Encrinurus deltoideus (new sp.), Cheirurus (undt.), Homocrinus
- flewuosus (new sp.), Qlyptocrinas fimbriatus (new sp.), Tentaculites, incurvus, Protasier?
(new sp.), Atrypa, Leptena, Orthis, Pleurotomaria and Turbo. In addition to these, I
found forms of Crinoids, which will not admit of being placed in any known genera.
All the fossils of this locality appear to be distinet from any hitherto described, and
they, therefore, constitute an interesting feature in the palaeontology of our State.

The trilobites are especially abundant, and usually finely preserved. In a
specimen before me, not more than four inches square, I am able to count four
species of these Crustaceans, belonging to as many different genera. The Ten-
taculite, which I have described as 7. incurvus, is also quite numerous, some slabs
being completely covered with them. I have referred these beds to the Upper Silu-’
rian system, from their stratigraphical position, and from the occurrence of genera,
of trilobites, which, according to Barrande, in his valuable work on the Silurian
System of Bohemia, are types which exhibit the greatest development of species in
the strata of that period.

These rocks we have designated, provisionally, under the name of Cape Girar-
deau Limestone. They constitute the lowermost beds of Upper Silurian age, yet
found in the State. . ) )

At Cape Girardeau, the Trenton Limestone is again well exhibited ; and here we
find the following section from below, upwards: —

1.—Blue schistose limestone, highly fossiliferous. Some of the lay-

ers are almost completely made up of Chaetetes Yycoperdon,

Leptena filitexta and Orthis subaequata, . . . . 2 ft.
2.—White crystalline limestone, in moderately-heavy beds, with
Jllaenus crassicauda, Leptaena alternata, &e., . S . 35 ft.

* The composition of this rock, as ascertained by Dr. Litton, is as follows: —

Insoluble residue, . P . . . . . 8.60
Alumina, and peroxide of iron, . . . . . : . . 1.93
Carbonate of lime, RN . . . 8 . . . 86.00

Carbonate of magnesia, . . . . . . . . . 3.70
R : 100.23
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8.— White and bluish white, massive-bedded crystalline limestone, of

' fine texture, containing characteristic Trenton fossils, . 60 ft.

4.— Fine-grained argillaceous sandstone, of a light ferruginoud brown
color, . . . o . . . . 10 ft.

The strata included in No. 8 of this section constitute the well-
known Cape Girardeau marble. The principal quarries are situated
about three-quarters of a mile from the river, where the marble has
been wrought to the thickness of forty feet. We find here two dis-
tinet varieties: one of a bluish tinge, and somewhat coarse-textured, |
affords an excellent and durable building stone, and is burned on the
spot for liine; the other, a purer white, and more compact variety,
answers all the ordinary purposes of marble.* It is extensively cut
for tomb-stones in the neighborhood ; and, if judiciously selected,
takes a tolerable polish. It has been extensively shipped to St.
Louis and other points; and I am informed that it was employed
for the construction of the State-Flouse, at Baton Rouge, Louisiana.
This marble is also quarried on the river shore, in front of the Con-
vent. It occupies precisely the same geological position as the
quarry at Rattlesnake Creek, which affords the columns for the
Court-Ilouse, at St. Louis.

On the summits of the hills, in the vicinity of Cape Girardeau,
we find a reddish brown argillaceous sandstone, in heavy and thin
beds. It is soft when first quarried, but becomes hard on exposure
to the air. It is employed for the outside work of lime-kilns, and
for walling and flagging stones.t The position of this rock is im-
mediately above the “Cape Girardeau marble,” and beneath the
Upper Silurian strata, observed two miles above Cape Girardeau, on
the Mississippi. ,

Resuming our journey, the Trenton Limestone was found to pre-
vail for about a half of a mile, forming low ledges along the river

* The proportions of the different constituents of this marble are, according to
Dr. Litton’s analysis, as follows: —

Carbonate of lime, . . . . . . . f . 99.57
Silica, . . . . . . . . . . . atrace.
Alumina, . . . . . . . . . . . atrace

+ Dr. Litton’s analysis of this rock resulted as follows: —

Siliea, . . . . . e . . . v 87.58
Alumina, and peroxide of iron, . . N . E . . < 96T
Lime, not determined, . . . . 3
Water, . ‘ ‘ “ PR . . . . . 1.3

98,60
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shore; then, alluvial lands, from ten to twenty-five feet high, succeed,
and continue to a small creek, five miles below Cape Girardeau.

Just below the mouth of this creek, the Trenton Limestone is
again exposed, in bold escarpments, fifty-five feet high. The blue
schistose layers present a thickness of fifteen feet, and are densely
erowded with fossils, usually in a most perfect state of preservation.
These are surmounted by the white crystalline beds of the last sec-
tion, which exhibit a thickness of forty feet. The upper portion
appears to present all the characters of the Cape Girardeau marble;
and there is, in my opinion, no doubt but that a marble of good
quality may also be quarried here. This exposure extends along
the river for several hundred yards, the schistose layers disappearing
towards the lower extremity, whilst the crystalline beds form cliffs
ninety feet high. In the uppermost strata, I found Receptaculites,
and good specimens of a prettily-sculptured crinoid, of the genus
Eehinoencrinites. i

At the foot of the ¢ Grand Chain,” on Oerter’s land, the Tren-
ton Limestone is capped with sandstone, similar to that noticed on
the higher elevations in the vicinity of Cape Girardeau. The hills
are about a hundred feet high; and on the declivities of some of
them, deposits of potter’s clay occur, of good quality. The variety
preferred by Mr. Oerter, who has a pottery at this place, is of a
yellowish ash color, and contains masses of ochre disseminated. It
is, however, generally mixed with a white clay, obtained three-quar-
ters of a mile west of the pottery, the mixture forming a better
quality of ware than when either is used separately.*

A mile below the Grand Chain, the river shore is covered with
huge blocks of white and brown sandstone, some of them weighing
many tons; and a half of a mile below this locality, it is seen in place,
reposing on clay and shale, with a dip of twenty degrees south-east.
The section here, in the ascending order, is: —

1.— Slope, ‘covered with large blocks of sandstone, ten feet. -

2.— Gray and purple shale, with thin laminations of sandstone, eight feet.

8.— Ferruginous, highly plastic, silicious clay, with fragments of decomposing
chert, embedded, twenty feet.

4.— White and brown heavy-bedded sandstone, thirty to forty feet.

A short distance from this place, and three-quarters of a mile
‘above Commerce, is a deposit of pure white silicious clay, contain-

- % Iam indebted to Dr. Litton for the following analyses of these clays: —
No. 49.— Clay, from a point on Mississippi river, three-guarters of a mile above
Commerce, gave —
]
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ing masses of flint and ochre. It commences at the river margin,
and extends to the height of twenty-five feet, where it is surmounted
by sandstone. ,

Between this point and Commerce, the hills do not vary much
from a hundred feet in height, and sandstone is the only rock to be
seen: At the village, it reaches from the water level to the height
of 'ﬁfty feet. This rock exposure is the last to be seen on the Mis-
souri shore in descending the Mmsmmppl, and our section, therefore,
terminates at this point.

FRANKLIN COUNTY.

This county embraces rather less than twenty-four townships, or
an arca of about eight hundred and sixty square miles.

By referring to the accompanying geological map, it will be seen
that it is remarkably well watered by numerous streams, the most
important of which, besides the Missouri, are the Meramec, Bour-
beuse, St. John’s, Bocuf and Berger. The three last-mentioned
traverse the nor th—wostun portion 01 the county, receiving in their
course a number of small tributaries, and flowing in a north—easterly
direction to join the Missouri. The Meramee, a confluent of the
Mississippi, is the largest stream that meanders through the county.
It entors in Town. 40 N., R. 2 W., and, flowing in a north-easterly
divection, leaves it in Town. 43 N., R. 2 B. It is exceedingly tor-
tuous in its course, and its descent is often quite rapid. The valley
through which it rung is very variable in width ; it sometimes presents

Bilien, . ’ . . . . . . 8682
Alumina, with a tmw ofporoxldc of hon, . . . - . « 9.09
Lime, . . . . . . . . . . . 0.33
‘Water, . . . . . . . . . . . 313

99.87

The silica obtained was digsolved in hydrofluoric acid.

No. 50. —Clay, from creek on Oerter’s place — whiter variety —

Silien, . o . . . . . 80.50
Alwmina, with some poroxlde ofi xron, , . . . . . . 14.06
Lime, . f . . . . . . e . 0.35
Magnesia, . . N . . . . . P . 044
Water, . . . . . . . . . . . 871
. 99.05
No. 51. — Clay, from the same place as the last, blue variety —
Siliea, . . . . . . . . 6273
Alumina, with some poroxxde of i u'on, . . . 2817
Limo, . . . . . . . « . . iz
Magnesia, . . . . . ’ . . , . .
Water, . . . PR . . . . . . 1049

99.50



158 "GEOLOGICAL SURVEY.

a broad valley, susceptible of a high state of cultivation, and at
~ others confined between hills, which attain an altitude of 300 fect,
with abrupt declivities down to the water level, and occasionally
perpendicular escarpments 200 feet high. '

The valley of the Bourbeuse, in its general features, rcsembles
that of the Meramec. It enters l’mnkhn from Gasconade county,
in Town. 41 N., R. 4 W., and after a remarkably sinuous course,

joins the Meramec in Town 42 N., R. 1 L.

The surface of Franklin county consists chiefly of ranges of hills,
elevated from 100 to 300 feetabove the level of the adyment streams,
and often separated from each other by deep valleys, some of ‘them
-very narrow, others wide. The general direction of themain ridges
is pretty uniformly north-east and south-west. In the southern part,
the country is very uneven, particularly in the mining districts.
The soil throughout the county is, in general, of good quality, and
well suited for cultivation. On the swmmits of the sandstone ridges,
it is often too light and sandy, but, even here, we find some exccl-
lent farm sites. In the townships underlaid by the magnesian
limestones, and in the valleys of the strecams, the soil is generally
remarkably productive, and well adapted to the culture of corn and
different varieties of small grain.

The Quaternary deposits are pretty widely spread over the county.
They consist of ash gray and light-colored clays, sandy clay and
‘sand, in alternating layers, and lie immediately beneath the soil.
At a few points, I have observed terrestrial and fluviatile shells em-
‘bedded, belonging chiefly to the genera Helix, Lymnea, Physa and
Planorbis, mostly of existing species. The greatest thickness that
I have observed the formation to attain, in the county, is about
-thirty-five feet. It is often finely exhibited along the shoves of the
‘Missouri, Meramec and Bourbeuse. These deposits often furnish the
-very best materials in the county, for the manufacture of bricks.

All the rocks in Franklin county, beneath the soil and Quater-
nary deposits, belong to the Lower Silurian system. Thcy repre-
sent the inferior part of this system, and are equivalent in age to
the Trenton and Black River Limestones, and Calciferous Sand-
rock, of the New York series.

- The general inclination of the strata is to the north-east, though

'the1e are frequent local variations from this direction. In many
‘places, the beds appear to lie perfectly horizontal ; sometimes they
are inclined at angles, varying from one to thirty degrees ; and at
-other, they exhibit an undulating dip.
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In describing the several groups, we will commence with the
uppermost, and proceed in the descending order.

Of the Trenton Limestone, we find only the inferior beds of the
mass represented, and these confined to a limited portion of the
county. It enters at the north-eastern corner, and makes its ap-
pearance at intervals, within a space about eight miles long, with an
average breadth of about two miles. Over this area it constitutes
the surface rock of all the higher elevations ; but, in the valleys and
on the inferior slopgs of the hills, we find strata which belong to the
inferior groups.

The best exposures that I have observed, occur on the Missouri
river, at St. Albang, on Fox Creek, in the vicinity of Gray’s Gap,
and near the town of Franklin. At all these places it presents the
usual characters of the lower part of the mags—a bluish gray, com-
. pact limestone, with a smooth angular fracture. The most charac-
teristic fossils ave Leptaena filiteata, Leptaena sericea, Orthis dispari-
Us, Orthis subacquata,— Orthis tricenaria and Chactetes lyeoperdon.

The Black Liver Limestone, which underlies the last, may be
seen at St. Albans, on Fox COreck, and in the vicinity of Franklin.
The superior part cannot be separated from the Trenton Limestone,
the lithological characters being precisely the same, and fossils are
by no means abundant. The lower part is an exceedingly compact,
brittle, pure limestone, of a pale drab color, and resembles very
closely the upper beds of the St. Louis Limestone. In hand speci- .
mens, it would puzzle any one to perceive any difference between
them. This rock is seen to advantage at Gray’s Gap, near the sum-
mit of the hill. ‘

The two groups we have described are the most valuable in the
county for quicklime; nearly all the strata will answer for this pur-
pose; but the light drab beds, at the base, will probably make the
purest variety. The Trenton Group, also, affords some good ma-
terials for building purposes; and, if desirable, good quarries might
be opened at points along the line of its exposure.. '

The 1st Magnesian Limestone of your general section is the
next rock that appears in the descending order. This, also, occupies -
but a limited part of the county. It forms a narrow belt on the
north side of Meramec river, in Town. 43, R. 2 E., its eastern
limit being in Sec. 17. At several points on the Meramee it ap-
pears in perpendicular cliffs. It, also, shows itself beneath the Black
River Limestone on the Missouri river, at St. Albans. Quarries
have been opened in this rock at Gray’s Gap, and on Keatley’s farm,
near Franklin. ‘
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At Gray's Gap it presents the following section, from above
downwaxrds: — :

1. — Buff-colored, ferruginous, magnesian limestone, in thin layers,
separated by thin partings of soft argillaceous shale, banded

with blue and yellow, . . 4} ft.
2. — Seam of bluish marl, . . . . 4 in.
3. — Heavy-bedded, brown and buff magnesian limestone, with
masses of cale spar disseminated, . 12 ft.
4. —TEven-bedded, buff magnesian limestone, in thinlayers, . 85to 40 ft.

The strata marked 8 in this section have been selected for the
construction of culverts and bridges on the Pacific Railroad, for
which the rock answers a good purpose, having the appearance of
durability, and being tolerably free from cherty intermixture.

The fossils of this formation are a small species of Cythere, which
1 have named C. sublaevis, and some small gasteropods, too imper-
foct for accurate determination. In this county, the fossils are in-

variably casts. Itis difficult to decide whether this portion of the st
Magnesian Limestone should be grouped with the Calciferous Sand-
rock, or with the Black River Limestone, or whether it is distinct
from either, and representing the Chazy limestone of the New York
Geologists. Regarding it lithologically, we would include it in the
Calciferous group, with which it presents considerable analogy ; but,
on the other hand, the fossils are most like those of the Black River
and Trenton Groups.

The next formation below is the Caleiferous Sandrock, which
occupies all the remainder of the county. It is a very important
mass, not only on account of its extent and thickness, but as being

the repository of valuable ores of lead, iron and copper. Its thick-
ness is much greater than the same group in New York. It is the
equivalent of the St. Peter’s Sandstone, or Lower Magnesian Lime-
stone of Towa, Wisconsin and Minnesota, described by Dr. D. D.
Owen, in his official reports to Congress; but its thickness is much
greater. .

In Franklin county, as elsewhere in Missouri, the mass consists
of beds of magnesian limestone and sandstone, of greater or less
‘thickness, which, for the sake of more easy reference, have been

- divided into several subordinate formations.

The first of these, beneath the 1st Magnesian Limestone, is the
Saccharoidal Sandstone. By reference to the map, it will be seen
+that this division of the Calciferous Group (marked F. U.) prevails
t0 a considerable extent in the county, and particularly in the north-
Weéitem quarter, where it occupies the summits of nearly all the '
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highest ridges. It would be impossible to indicate, in this descrip-
tion, all the points where it appears. I shall, therefore, merely
designate those places where it shows to the best advantage.

Tn the north-castern portion of the county, we find it underly-
ing the groups already described. On the Missouri river, in Town.
44 N., R. 2 E., it appears toward the base of the bluffs. It is,
also, frequently exposed in the south-east quarter of this township,
where it occupies the lower part of the hills, and constitutes the surface
rocks of all the lower grounds. In Town. 43, of the same range, the
sandstone occurs in all the sections, from five to thirteen inclusive;
and, also, in sections 2, 8, 16, 17 and 18. In Wilhelm’s field, north-
west quarter of scction 9, the junction of the sandstone with the
1st Magnesian Limestone may be seen to good advantage. On the
south side of Meramec river, it forms the summit of the dividing
ridge between the Little Meramec and Calva, occupying a narrow
belt, scarcely a half of a mile in width, extending in a curve through
the north-cast corner of Town. 42 N., R. 2 E. Again, in the
same township, it caps the ridges between the Meramec and Little
Meramee rivers; thence, passes into Town. 41 of same range, and
appears on all the higher elevations in that township. The sand-
stone again shows itself in Town. 48, and fractional township 44
N., R. 1 E., and 1 W., but here it occurs as mere outliers; of no
great extent. The greatest development of the mass, as before
stated, is in the north-west quarter of the county, where it o¢eupies
the summit of the dividing ridges between the St. John’s, Beeuf and
Berger rivers, and, also, between the heads of these streams and the
waters of the Bourbeuse. As these ridges are separated from each
other by valleys, often excavated through the sandstone, and deeply
into the subjacent magnesian limestone, it frequently happens that the
former occurs in bands, varying from a few yards to more than
o mile in width, and several miles in length, along which we some-
times find the rock projecting above the general level, in the form of
huge knobby cliffs, from sixty to eighty feet high.

On the accompanying geological map, I have represented, with
as much accuracy as possible, the boundaries of the several areas in
this district within which the sandstone prevails, from which a better
idea of its extent can be gained than from any detailed description
that could be written. .

‘South of the Bourbeuse, the rock under consideration is again
found capping the hills, in townships forty and forty-one, oceupying
a space from one to three miles wide on both sides of the line, be-

L—TIL. .
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tween ranges two and three, west; it also occurs in Town. 40, Rs.
3and4 W.

The Saccharoid Sandstone usually occurs in thick beds, though
it occasionally exists in thin layers, particularly near its junction
with the formations that lie above and below it. The color varies
from white to a dark ferruginous brown. Near the top it assumes,
sometimes, a bluish tinge, from the presence of argillaceous matter.
It is generally made up of quartzose grains, which often cohere so
slightly, that, when struck with the hammer, it falls to fine sand.
Sometimes the grains are firmly cemented with a silicious paste, and,
at other times, though rarely, it passes into quartz rock.

The friable character of the mass renders it unfit, as a material,
for the construction of buildings. The white vaxiety is, from its
pure quartzose character, well adapted for glass making, and for all
purposes for which a fine quality of sand is required.

.I have not been able to see its whole thickness at any point in
Franklin county, but it may be estimated at not less than 175 feet.

 Organic Remains.—No traces of fossils have been observed in
the Saccharoid Sandstone in this county, although diligent search
has been made, wherever the rock appeared likely to yield them.
The absence of these remains, and the resemblance which portions
of the mass'bear to the sandstones benecath, have often rendered it
difficult to recognize it with certainty. ’

24 Magnesian Limestone (F. v, of the general vertical section). —
This formation, which underlies the sandstone we have just de-
seribed, is generally known under the name of “ Glade Rock,” from
the fact that barren places, termed glades, prevail, where certain
portions approach the surface. . Seme layers are, also, frequently
called ¢ Cotton Rock,” a name probably derived from their whitish
appearance. - ' ‘ e
~ The mass is widely spread over the county, occupying rather
‘more than half its entire extent. It frequently shows itself in per-
pendicular escarpments along the Missouri river, from the western
limit of the county to within five or six miles of its eastern border.
It occupies the valleys of all the streams flowing into the Missouri,
except a few small branches in the eastern tier of townships, and it,
also, exists on the dividing ridges between these streams.

East of St. John’s river it underlies a wide district between the
Missouri and Bourbeuse, limited on the east by the Saccharoidal
‘Sandstone, already noticed. The two principal towns in the county,

‘Washington and Union, are underlaid by this rock. From Union

.
ES
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it may be traced in a narrow belt, running parallel with the Bour-
beuse, but from a quarter to a half of a mile distant, as far as the
western limit of the county.

The mass is again largely developed south of Meramec river, in
Towns. 42 and 43, R. 2 E., and in the north half of Town. 41, of
same range. It is, also, frequently visible in the south-west corner
of the county, in the valley of the Red-Oak Creek, a small tribu-
tary of 'the’ Bourbeuse. '

The thickness of this formation may be seen to good advantage
on the Meramee, two or three miles below the mouth of the Bour-
beuse. Iere it rather exceeds, than falls short of, 300 feet. I have
not observed so great a thickness elsewhere in the county. ‘

TIn many cases we can readily distinguish the mass under conside-
ration from the magnesian limestone, above and beneath, by its litho-
logical appearance alone. It may be described, in general terms,
as an even-bedded magnesian limestone, occurring on layers, from a
couple of inches to two or three feet in thickness, with occasional
intercalations of sandstone and silicious oolite.

At the top, we usually find thin alternations of magnesian lime-
stone, sandstone and silicious oolite; the latter sometimes passing
into hard chert. The thickness of these layers is from fifteen to
thirty feet. : .

Below these, we have the  Cotton Rock,” with thick beds of
buff and gray magnesian limestone intercalated, the whole exhibiting
a thickness of about 200 feet. The ¢ Cotton Rock,” which is by
far the most important part of the 2d Magnesian Limestone, is
usually of a light cream color, sometimes dull white, and sometimes
light buff or gray. It breaks with an even fracture, has a dull
earthy appearance, and, sometimes, contains crystalline particles of
cale spar disseminated. Its texture is, in general, finely granular,
and, owing to the presence of earthy matter, it is not susceptible of
polish.  The layers vary from a couple of inches to two feet in
thickness, and are often separated by partings of argillaceous shale.
Beneath these bods the strata assume a light gray, or buff hue, and
contain more calcareous matter than any part of the mass; and, at
the same time, resemble so closely some beds of the 8d Magnesian
Limestone, that it is exceedingly difficult, if not impossible, to dis-
tinguish the one from the other. Below these again, we have alter-
nations of sandstone, magnesian limestone and oolite, similar to the
beds at the top of the formation. ' ‘

T—IL—2. '
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Tossils are extremely rare in the 2d Magnesian Limestone. I
have only noticed them at two localities, close together, on the
Springfield road, not far from the point where it crosses the Bour-
beuse. They are confined to the oolitic layers, near the base of the
formation, and consist of Pleurotomaria, Murchisonia and Strapa-
rollus, but they are invariably casts, and good specimens of even
these are not common. I have figured one of these shells in the
third plate of the Paleontology, under the name of Murchisonia
melaniaformis.

Economically considered, the mass is of great importance. All
the workable ores of iron in the county are contained in this form-
ation. It is, also, now known to contain productive deposits of lead,
though by no means so extensive as occur in the 8d Magnesian
Limestone. The Golconda Mines, situated about four miles north-
~east of Union, are in this formation; and I have received, through
the politeness of Mr. Reese, Engineer on the Pacific Railroad, spe-
cimens of galena, which were obtained from this rock, on the Missis-
sippi river; a short distance below Washington.

I do not purpose, however, to enter here into a description of the
deposits of lead and iron that characterize the mass, since a particu-
lar account of these will be found in the report of Dr. A. Litton, on
the mines.

Building Materials.— The 24 Magnesian Limestone furnighes
some of the most beautiful rocks for buildings, in the county. The
Cotton Rock is generally well adapted for this purpose. It is wrought
easily, and many of the layers have the appearance of durability.
Buildings constructed of this rock have a peculiarly neat and elogant
appearance; and, as it frequently contains but a 'small proportion of
iron, very little change in color takes place from exposure. Several
quariies have been opened in the mass, near Washington and Frank-
lin, and at various other localities' in the county. It is not usually
well suited for hearth-stones and fire-places, since it is liable to crack
and fly to pieces when submitted to the action of much heat. The
lower part of the formation will afford, perhaps, the best material for
this purpose. c o ,

For quicklime, the mass is inferior to the rocks of the Trenton,
and Black River Limestones; and some portions of it will not slake
~ at all, after having been burned. However, throughout the district
over which it prevails; beds may nearly always be found, that con-
tain enough calcareous matter to make a tolerably strong lime. ' In
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the vicinity of Washington, and in other portions of the county, are
kilns where some of the cream-colored layers are burned for lime,
and furnish a good article for ordinary use. ' ,

Hydraulic Cement.-— Some of the light-colored, earthy, granular
varieties, resemble hydraulic limestone, but the rock has not yet been
sufficiently tested to allow me to speak positively as to whether it
really possesses such properties or not. For tomb-stones, fine selec-
tions may be made from the layers of the Cotton Rock; the light -
cream-colored and finely granular varieties being best adapted for
this purpose. ,

The next sub-group of the Calciferous Sandrock, in the descend-
ing order, is the 2d Sandstone (F. w, of the general section). This
division of the formation lies mostly south of the line, between town-
ships forty-two and forty-three. North of this line, we find it occu-
pying merely a narrow strip, not exceeding a half of a mile wide, on
both sides of the Bourbeuse, in Town. 43 N, R. 1 E., and a small
space, a quarter of a mile north of this stream, in Town. 43, R. 1W.

Tn the south-east corner of the county, it constitutes the prevail-
ing surface rock of the high-lands, over an area of about twenty-
two square miles, in townships forty and forty-one, of range two,
east. It then enters into range one, east, of the same townships,
where it occupies the summit levels of the ridges, between the small
streams that traverse these townships, and extends in a narrow strip
on the east side of the Meramee, passing in the vicinity of Messrs.
Qkewes and Vall¢'s, and Mr. Evans’ lead mines.

Botween the Meramec and Big Indian Creek, we find it over-
lying the 3d Magnesian Limestone on all the higher elevations; and
between the former stream and its main tributary, the Bourbeuse, it
occupies, for the most part, the summit of the divide, over which
runs the surveyed route of the south-west branch of the Pacific Rail-
road ; forming here an irregular belt, from one to six miles in width,
and from sixteen to cighteen miles in length. Further west, it fol-
lows the valley of the Bourbeuse in a south-westerly course, from
Voss Mill, in Town. 42 N., R. 2 W., Sec. T, to Renick’s Mill, in
Town. 41 N., R. 4 W., Sec. 27, appearing frequently on the shores
of the river, in bold perpendicular escarpments, sometimes capped
with the 2d Magnesian Limestone. '

Although the 2d Sandstone, as we have seen, is rather widely
distributed, horizontally, in Franklin county, it, nevertheless, does
not exhibit a great vertical thickness. Tn Town. 42 N., R. 3 W., near
Mr. Park’s farm, a half of a mile from the Bourbeuse, I saw an ex-
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posure of 120 feet; and on the dividing ridge, between the Bour-
beuse and Big Indian Creek, and, also, near the Meramec, in Town.
41 N., R. 1 B, I estimated its thickness at 140 feet, but generally
‘we do not find it to exceed eighty feet.

This sandstone may, in many cases, be readily distinguished from
the Saccharoidal Sandstone. It generally occurs in thinner and
more even beds, is not so friable, and is often most beautifully rip-

" ple-marked. Sometimes, however, we find it in heavy, massive beds,
and tolerably friable. Its color varies from brick-red to light gray,
and sometimes it is nearly white. The rock may be seen to good |
advantage at Cove and Evans’ Mines, near the Meramec. At these
places, we find about seventy feet exposed. The upper part consists
of even layers, from a couple of inches to a foot thick, of a reddish
color, often finely ripple-marked, and composed of moderately-fine
graing of quartz, rather firmly cemented. The lower part consists
of alternations of sandstone, magnesian limestone and chert. On
Mr. Park’s farm, near the Meramec, in Town. 42 N., R. 8 W., are
fine exposures of thi§ sandstone ; the strata are in even layers, from
three inches to a foot thick, and prettily variegated. On the
ridges, between Indian Creek and the Meramee, it is frequently
much indurated; and in the vicinity of Bredell’s Copper Mine, it is
an exceedingly hard quartz rock. On .the Meramee, near Re-
nick’s Mill, it is a soft, brown, heavy-bedded, friable sandstone,
scarcely distinguishable, lithologically, from the Saccharoidal Sand-
stone. ‘ ‘

Lead Ore.—1 have noticed the occurrence of lead in this sand-
stone at only one point in the county — at Skewes and Vall&’s Mines,
near the Meramec; for a detailed account of which, you are referred
to the report of Dr. Litton. s

For building, the sandstone of which we are speaking is a useful
‘material, its texture being often quite uniform, and it usually con-
tains but a small quantity of argillaceous matter. For paving and
flagging stones, it is, also, well adapted ; for, from the regularity of
its stratification, slabs may often be obtained from six to eight feet
square, and of a thickness varying from a couple of inches to a foot.

~ For fire-stones, this rock may be frequently employed to good
advantage, taking care to select the purer varieties. The sandstone

‘used for the hearths of Moselle Iron Furnace (now Franklin Mining
Company) was obtained from a quarry in this rock, near Cove Miné'é;‘

-and it is said to have answered a good purpose. The hearths lasted

“about four months, whén it was found necessary to substitute new
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ones. 'The cost of getting these stones out, I understood, did not ex-
ceed fifty dollars each time. ,

Organic Remains.—The upper part of the mass, as far as I
know, is destitute of organic remains, but the lower cherty portion
sometimes yields them. At Cove Mines, and at Evany’, fragments

of Straparollus, Pleurotomaria and Orthoceratites have been “ob-

served, which apparently differ from those of the other groups of
the Calciferous sandrock.

The formation, underlying the sandstone just described, is the
8d Magnesian Limestone, or “Lead-bearing Rock,” and represents
the Lower Magnesian Limestone of Iowa, Wisconsin and Minnesota.
Tt is the oldest formation in the county, and is a mass of great im-
portance, as it contains mearly all the productive deposits of lead
and copper. ‘ :

Mhis rock is almost entirely confined to the southern half of the

county. North of the line, between townships 42 and 43, we find -

it occupying merely a small space of three or four miles, along the
valley of the Bowrbeuse, in Town. 43 N, R. 1 E.

Mo the south of this line, it first appears at a point near the con-
fluence of the Bourbeuse, and follows in a south-westerly course the
valley of the Meramee, to the southern line of the county. At first
it occurs in a narrow belt, scarcely a mile wide, but it soon expands
4o five or gix miles, forming the spurs of all the hills, and entering
largely into the composition of the hills themselves.

*“Along the shoves of the river it is froquently exposed in hold
“escarpments, from two to three hundred feet high, traversed by deep
vertical fissures, and sometimes presenting perpendicular faces, of
two hundred feet, to the gtream. Tt characteristic features are well
exhibitod in the vicinity of Stanton Copper Mines, Bredell's Mines,
Gallagher’s Mill, Virginia Mines, and at various other points along
the course of the Meramec.
© Mhis formation, also, prevails along the valley of Big and Little
Indian Crecks, throughout their entire course in the county, forming
a strip from a half to a mile wide on either side of these streams, and
affording many interesting exposures for the study of its characters.

Again, it may fpe traced on the Bourbeuse in a continuous band,
somewhat crescent-shaped, for nearly its entire course through Town.
42 N., Rs. 1and 2 W. On the north side of the stream it oc-
cupies but a very narrow strip of country; but on the south side
it is much wider, and passes into the north-east portion of Town.
-41 N., R. 2 W., where it forms, for the most part, the surface
rock, over an area of about ten square miles.
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By inspecting the accompanying map, it will be at once scen,
that within the districts underlaid by the 8d Magnesian Limestone,
occur nearly all the important mines of lead and copper in the
county. If we except the Goleconda Mines, which are, as already
stated, in the 2d Magnesian Limestone, no productive mines of lead
have been found in the county out of this division of the Calciferous
sandrock. I have, therefore, on the geological map, endeavored to
lay down, with as much accuracy as possible, its general boundaries;
and these, I think, will, in the main, be found correct. I refer you
to the report of Dr. Litton, for detailed descriptions of its ores and
associated minerals, and an account of the most important mines.

Lithological appearance.— The beds now under notice, near their
junction with the 2d Sandstone, consist usually of alternations of
buff and gray magnesian limestone, chert and indurated sandstone,
but sometimes of a rough cherty mass, with irregular-shaped cavi-
ties, occasionally lined with crystals of quartz. The magnesian
layers are chiefly of a fine granular, earthy texture, varying very
much in hardness, being sometimes so soft that they can be cut with
a knife, and at other times very compact and tough. Below these,
we have beds of magnesian limestone, varying from a couple of inches
to several feet in thickness, with bands of chert interstratified. The
magnesian beds consist chiefly of two distinct varieties. One isa
compact, sub-crystalline, even-bedded calcareo-magnesian rock, break-
ing with an angular fracture, and of a light gray or delicate flesh-
color; the other is a buff, earthy-looking magnesian limestone, of a
finely-granular texture. Both varieties are finely exhibited in the
vicinity of Stanton and Bredell's Copper Mines, Virginia, Cove,
Hamilton and Darby’s Lead Mines, and at Gallagher’s Mill.

Fossils. — I have only noticed the occurrence of organic remaing
in these beds, in a few localities in the county. At Cove and Evans’
Mines, Dr. Litton and myself found Orthoceras primigenium
(Vanuzem), a species very characteristic of the Calciferous Sandrock
of New York, and which I have, also, observed in the Lower Mag-
nesian Limestone of Wisconsin. We observed here, also, a Turbo
and Pleurotomaria. On Mitchell’s Creek, near Mr. Generally’s
house, in Town. 41 N., R. 1 W., Sec. 13, wefound Straparollus
(Ophileta) complanata and 8. Zevata (Vanuazem), which are both
characteristic of the Calciferous Sandrock of New York and the
North-western States. We observed the same specws, also, at Stan-
ton Copper Mine.

.~ The 8d Magnesian Limestone affords some excellent materials
for construction. The light gray or flesh-colored varieties are, per-
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haps, the best for this purpose. These beds contain a good deal of
calcareous matter, and appear to be well calculated to withstand the
influence of the weather. Structures in Europe, that have stood for
centuries, with scarcely any perceptible alteration, were constructed
of Calcareous M#gnesian Limestone. ~Quarries of this rock may
be opened at various points in the valleys of the Meramec and Bour-
beuse. These beds may, also, be employed for burning into lime, if
selected with care; the most crystalline varieties should, of course,
be chosen.

ST. LOUIS COUNTY.

St. Louis county contains nearly fifteen townships, or an area of
about 530 square miles; and, although not so large as the preceding,
it embraces a much greater variety of geological formations. We
find here, in addition to the Silurian rocks, the Chemung Group,
Carboniferous Limestone, and Coal Measures.

T propose to commence my report on this county with a descrip-
tion of the geological section along the line of the Pacific Railroad.

- It begins at St. Louis, and, passing in a south-westerly direction, ter-

minates in the south-west corner of the county. ~Along this route, ex-
cellent opportunities were afforded for studying the relative order and
succession of the geological formations, at the numerous cuts that have
been made through the rocks for the construction of the railroad.

The strata, underlying the Quaternary deposits, on which the
city of St. Louis stands, belong to the superior division of the Car-
boniferous System, and is the St. Louis Limestone of western geolo-
gists. Itis well characterized by its fossils, of which several are
quite peculiar. These have been enumerated in my description of
the Mississippi river section, where, also, the lithological characters
of the mass have been minutely detailed.

On the line of our section, these rocks first appear at the eastern
edge of Chouteaw’s Pond, near Poplar street, and they are again
exposed at the quarries, a couple of hundred yards south of the rail-
road depbt, where they are overlaid by the Quaternary deposits,
which here present a thickness of upwards of twenty feet. These
deposits, or the Bluff Formation of your general vertical section, are
also finely exhibited between Fleventh and Twelfth streets, at the
cut recently made for the railroad.

The section at this place, from below, upwards, is —

No. 1. — Light, ash-colored, clay, with ferruginous bands, con-

taining Lymnea, Physa snd Helix, . > - 2 ft. 8 in.

e
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No. 2. — Fine silicious sand, . S . . . 6 in.
No. 3. — Ash-colored clay, . . . . . . . 4 in.
No. 4. —Yellow and gray sandy clay, . . . . 2 ft. 9 in.
No. 5. —Fine sand, . . . . . : . 5 ft.
No. 6. —Soil and sub-soil, e . 5 ft.

The St. Louis Limestone, overlaid by these deposits, prevails
with a slight westerly dip, until we pass Rock Creck, when the Coal
Measures succeed, and continue for a short distance beyond Chelten-
ham Sulphur Spring. At the spring, on the south side of the River
des Peres, the hills are about seventy-five feet high, and consist
chiefly of sandstone, with some beds of sandy shale. Just above the
water level, we find a dark, ferruginous sandstone in thick beds; at
forty feet, thin, shaly layers of argillaceous sandstone; and on the
whole, rests fine-grained, soft, white sandstone. A hundred yards
west of the spring, the St. Louis Limestone again appears under-
neath the Coal Measures, on the south side of the River des Peres,
~extending from the bed of the stream to the height of fourteen feet.
It consists of light-colored, compact limestone, in layers, from an
inch to a foot thick, with occasional bands of chert interstratificd.
- These beds contain Palaechinus (Melonites) multipora and Poterio-
erinus longidactylus, and other species of the upper beds of the
St. Louis Limestone. The chert layers are highly fossiliferous, and
contain Awicula, Pecten, Arca and Oardwmorpha.

The railroad now passes in gradual succession from the higher
to the lower members of the St. Lous Limestone, and two miles
beyond Kirkwood this group disappears altogether, and is succeeded
by the Archimedes Limestone.

About a mile east of “Barrett’s Station,” is a cut- througli the
Archimedes beds to the depth of twenty feet, and thrce hundred
yards in length. The strata consist of bluish gray and buff lime-
stone, in moderately thick beds, containing rounded masses of flint,

which vary from an inch to a foot in diameter, and present often a
concentric structure.

At the western extrepity of the first tunnel (¢ Barrett’s Station”), is an expo-
sure of heavy-bedded, gray and blue; sub-crystalline and bluish argillaceous lime-
stone. The section here, in the ascending order, is as follows : —

No. 1. —Dull, earthy-looking, argillaceous limestone, weathering in

thin layers, . 2 ft.
No. 2. — Heavy-bedded, compact sub crystallme hmestone, hwhly
charged with fossils. These strata have been chosen for .\

the construction of the Custom-House, at St. Louis, and
the selection appears to have been a good one ; their tex-
ture being of a character to withstand the action of mois-
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ture and frost. The rock possesses uniformity of compo-
sition, is free from cherty intermixture, and, as it con-
tains a large proportion of carbonate of lime, the refuse
_ material can be advantageously employed for making
quicklime.* The following are a few of the most cha-
racteristic fossils of these beds : — Pentremites florealis, .P.
laterniformis, Productus punctatus, Buomphalus planordis,
Arclimedipora archimedes, and Psammodus. In some of
the layers the fossils are elegantly preserved, the original
shells being converted into pure white lime, which retains

their most delicate markings, . . . 21 ft.
No. 3. —Blue, argillaceous limestone, similar to that a.t the base of

the section (No. 1), . .. 10ft
No. 4. — Heavy-bedded, blue and gray fosmhferous hmestone, pre-

senting nearly the same characters as No. 2, . . 12 ft.
No. 5. — Loose chert, . . R e 2 ft.

The second tunnel is, also, through Archimedes Limestone,
very similar in lithological characters to that of the first tunnel.
We find, first, heavy-bedded, bluish gray limestone, twelve feet;
above this, bluish gray, argillaccous limestone, ten feet; and then,
gray, sub-crystalline limestone, abounding in fossils, thirty-four feet.

At the heavy cut, seventeen miles from St. Louis, the Encrinital
Limestone of the general vertical section first appears. The
strata are exposed to the height of forty-three feet, and present a
very perceptible dip to the north-east. The Archimedes Limestone
forms the top of the exposure, and, beneath, occurs the Encrinital
beds, consisting, here, as elsewhere in the State, of alternations of
light-colored, crystalline limestone and chert, the former very rich
in remains of encrinites.

This formation extends along the railroad for nearly five miles,
the mass being readily distinguished from the formation directly
above and beneath, by its cherty character alone. At some points
it is represented by a mass of broken chert and reddish clay, the
debris resulting from the destruction of its strata; and this is well
seen just beyond the seventeenth mile post, where is a cut of up-
wards of twenty feet, through material of this kind. The limestone,
which is often in beds three or four feet thick, is of good quality
for quicklime, and preferable to the Archimedes beds.

# Dr. Litton’s analysis of an average spécime_n gave—

Insoluble residue, . . . - . . . . . 224
Alumina and peroxide of iron, . = . . . . . . . o
Carbonate of lime, s . . . . . . . . 7.20
Carbonste of magnesia, . . PR . . . . . 1007

‘ . . 100.08
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Near the ninetcenth mile post is a fine locality for its fossils. Besides many
others, I observed Platycrinus Burlingtonensis, P. discoideus, Megistocrinus Evansi,
Actinocrinus unicornus, Pentremites Sayi and Spirifer Burlingtonensis, species which I
have found quite characteristic of the same group, in Towa and Illinois.

At the Sulphur Springs, twenty-one miles from St. Louis, the
hills attain the height of 127 feet above the railroad grade, and 154
feet above Meramec River. The upper seventy-seven feet consists
of alternations of gray Encrinital Limestone and chert, below which
is a slope down to the water level, in which the strata are hidden
from view by soil and debris of rocks that have fallen from above.

The Sulphur Spring issues from near the base of this slope, and
only eight or ten feet above the bed of the river. ~The water,
judging from its taste and the deposit formed in the bottom of the
spring, appears to possess nearly the same propertics as the Sulphur
Spring on the Mississippi, in Jefferson county, mentioned in my de-
scription of the Mississippi river section, and it issues from beneath
the same strata: . e., the argillaceous beds of the Chemung Group,
which are seen in a short distance, and which, it is to be presumed,
occupy the slope at this place.

The Chemung rocks are exposed, on the north side of the rail-
road, about a quarter of a mile west of Sulphur Spring.

The section here, in the ascending order, is: —
1. — Reddish brown and yellow limestone, in thick massive beds, 12 ft.

2. — Thin-hedded, reddish limestone and marl, . . . 1B ft
3. — Yellow marly limestone, . . . 12 ft.
4., — Compact, light gray limestone, in thm stra,ta,, . . 8 ft.

The uppermost strata of this section contain but few fossils, but in the reddish

beds they are quite abundant. The most common species are Chonetes ornata, Orthis
- allied to O. Michelini, Spirifer striatus? C’yathozoma cynodon, Amplezus, and several
species of Crinoidea.

The reddish beds (No. 1) at the base of this section have been employed for the
piers of the bridge at Sulphur Spring, for which purpose they seem to be well
adapted. The rock has the appearance of durability, the color is agreeable to the
eye, and, being in thick beds, is suitable for heavy masonry. It forms, in my opinion,
an excellent and durable building material. The same strata again show themselves
gbout a quarter of a mile further on, where they are exposed to the height of eleven
feet. The lower five feet consist of yellow limestone, on which rests six feet of
reddish sub-crystalline limestode. At this place there is a considerable local dip of
the strata to the south-west. '

Twenty-one miles from St. Louis, the hills rise to a height of 120
feet above the railroad grade. The lower seventy-five feet is a
slope, probably underlaid by the Chemung rocks, from which rise
perpendicular cliffs of Enecrinital Limestone, forty-five feet high.
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The hills now continue of about the same elevation, with constant
escarpments near their summits, for the distance of about one mile.

About a quarter of a mile beyond the twenty-second mile post
is an out-crop of Lower Silurian strata, referable to the age of the
Trenton Limestone.

The section here, in the ascending series, is as follows: —

1. — Light gray, highly crystalline limestone, passing upwards
into buff and gray cherty magnesian limestone, containing
Leptaena alternata, Leptaena sericea, Leptacna filitexta,
Orthis testudinaria 2 Illaenus crassicanda, Lichas Trenton-

ensis, Asaphus Towensis and Chaetetes lycoperdon, . 34 ft.
2. — Slope, no strata exposed, . . . . . 30 ft.
3. — Buff, sandy calcareo-magnesian hmestone, . . . 11 ft.

To these, succeed thin-bedded buff and argillaceous limestone, with crinoids
and other fossils of the Chemung Group.

The crystalline beds at the base of this section contain the same assemblage
of fossils, and are identical with the rocks that are quarried near the mouth of Rat-
tlesnake Creek, in Jefferson county, for the columns of the Court House at St. Louis,
and at Cape Girardeau, to furnish the well-known Cape Girardeau marble. This part
of the Trenton Limestone has supplied some of our choicest building rock, and, in
fact, wherever it crops out, we are liable to find good materials for construction.
It is, therefore, probable that valuable quarries will be found in the vicinity of the
point of which we are now speaking.

A few hundred yards further, we find the lower division of the
Trenton Group emerging from beneath the crystalline beds just
mentioned. It is here composed of drab, compact, close-textured
limestone, in thick beds, with thin seams of chert interstratified, and,
towards the base, perforated in every direction by vermiform cavities.
These strata continue to be seen along the railroad for the distance
of a third of a mile, forming precipitous cliffs, from thirty to forty
feet high.

The railway now passes through nearly level land, and no rock
exposures are to be seen in its immediate vicinity, until we get be-
yond the 24th mile post from St. Louis. Here we again find the
lower Trenton rocks, at first in perpendicular walls, twenty feet high,
but soon afterwards they attain to the height of from fifty to seventy
feet forming bold and isolated cliffs, near the tops of the hills.

A quarter of a mile before we reached Hamilton Creek the following section
was observed, counting from below upwards: —
1. —Blue argillaceous limestone, in moderately thick beds, . 15 ft.
9. — Heavy-bedded, buff magnesian limestone, passing upwards into
cream-colored layers of the same, . . . . . b5 ft.
3. — Compact, close-textured, brittle limestone, of dmb color, some
of the layers containing vermiform cavities, . . . 45 ft.



174 ~ GEOLOGICAL SURVEY.

The lower seventy feet of this rock is the 1st Magnesian Limestone of your
general section; and some of the beds towards the upper part contain, in great pro-
fusion, the casts of a small Cythere, which I have described in the Palseontology un-
der the name of Cythers sublacvis. Some layers, four feet thick, are composed al-
most entirely of this little Crustacean. The superior strata of this section contain
Orthis, Leptaena and an Ormoceras, very similar to, if not identical with, a species of
the Black River Limestone of New York; but, until we have found a greater variety
of fossils for examination, it would, perhaps, be unsafe to pronounce the beds we
are now noticing identical with that group.

Just beyond Hamilton Creek, the 1st Magnesian Limestone is
exposed to the height of forty-three feet. It consists of grayish,
buff magnesian limestone, in thick layers, with intercalations of ar-
gillo-magnesian limestone, and continues along the north side of the
railroad for the distance of three miles, forming perpendicular walls,
from five to twenty-five feet high, and frequently presenting a
remarKably banded appearance. Near the 27th mile post they ex-
hibit an undulating character.

In a ravine, on the north side of the railroad, about three-quar-
ters of a mile east of Allenton, we first encountered the Saccharoidal
Sandstone of your general section. It occurs in massive beds, of a
ferruginous brown color, and is composed of moderately fine quartz
grains, rather loosely cemented.

Near Allenton, the 1st Magnesian Limestone is quarried in the
adjacent hills,* and on the west side of Fox Creek it again appears
in a ledge, sixteen feet high. At the latter locality, I observed
Cythere sublaevis and elongated cylindrical bodies, which appear
to be casts of the columns of Enerinites.

The next exposure, near the railroad, is about a mile north-east
of Franklin, where we find a cut through the sandstone to the depth
of twenty-five feet. The rock lies in heavy beds, and consists of ine
gra‘}lns of colorless quartz, usuaﬂy 80 loosely cemented, that, when
struck with the hammer, it falls to fine sand. It occuples the game
geological position, and in its lithological character resembles the
white sandrock of Ste. Genevieve county, blarge quantities of which
are shipped annually to Pittsburgh and other points for the manu-
facture of glass.

A short distan¢e beyond .this place are perpendicular escarp-

% Through the politemess of Dr. H. King, of St. Louis, I have been permittad to examlne frag-
ments of a straight-chambered shell, of huge dimensions, probably belonging to the genus Endoém; '
of Prof. Hall, which, when perfect, must have exceeded ten foet in length, He h:mmfax "ﬁmt it
was obtained from the quarry, mear Allenton,
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ments of the Saccharoidal Sandstone, fifty feet high; then succeeds

a talus of thirty-six fect, above which we find the Ist Magnesian
~ Limestone, about twenty feet exposed, consisting of buff and gray
magnesian rock, somewhat porous, and containing a good deal of cale
spar. A large part of the sandstone at this place is colored with
oxide of iron. :

Within a quarter of a mile of Franklin, and & few hundred yards from the rail-
road, the hills are 250 feet high; and here we find the Saccharoidal Sandstone oceu-
pying their bases, above which is the 1st Magnesian Limestone, presenting the charac-
ters alveady noticed; and on the whole, rests the Black River and Trenton Lime-
stones, with their characteristic fossils, ' }

Taving now completed an aceount of the geological formation along the line of
the Pacific Railroad, I will next deseribe them as they appear in other parts of the
county, beginning with the uppermost, and speaking of them in descending order.

Buyff, or Loess.— In sinking wells, and in excavations for roads
and other purposes, we usually find between the soil and older strati-
fied rocks of the county, the Bluff Formation of the general vertical
gection, varying in thickness from ten to forty feet, and consisting
of clay, sand, sandy loam, and sometimes fine gravel. These de-
posits may, aldo, be frequently scen to good advantage along the
courses of the streams, where they appear often in vertical cliffs.

At St. Louis, Carondelet, and other localities in the county, I have ohserved the
charnoteristic torrostrial and fluviatile shells of the formation pertaining to the genera
Ilelix, Pupa, Physa, Limnoe and Planorbis.  Fossil hones of the Mastodon (M. gigan-
{eus) have also recently been found in these deposits, ot 8t. Louis, during an excava-
tion for a sower, near Flora Garden, in the southern part of the city. They were
discovered at the depth of about sixteen feet peneath the surface, and congisted of
two teeth, nearly perfect, and fragments of othex bones, which crumbled on exposure
to the air. This is the only locality in'the county, known to me, where the remains
of fossil quadrupeds have been eéncountered. ‘ : .

Referring to the section ab the commeneement of this report; and to your report, .
for further details with regard to the lithological character of this formation, I will
here morely notice some points where it may he seen to the best advantage.

It is finely displayed at the Mound, in North St. Louis, where a.cut has been
made through it to the depth of nearly thirty feet. At the Bremen quarries, o
thickness of twenty-five feet is exposed, passing downwards into a bed of gravel,
about a foot thick, which rests on the St. Louis Limestone. Instructive sections of
these deposits may also be seen in South St. Louis, near the Arsenal, in Carondelet,
and at various points along the St. Charles and Bon Homme roads.

The olays of this formation are well fitted for the manufacture of hricks, for
which purpose they are extensively eployed in almost every part of the county.
They, also, furnish materials for the conrser kinds of pottery.

CARBONIFEROUS SYSTEM.

This system is largely developed in St. Louis county. = It forms
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the underlying rock over nearly four-fifths of its entire extent, reach-
ing from the Mississippi river westward, to within from six to ten
miles of the western boundary. All the formations of the system
given in the general vertical section, from the Middle Coal Series to
the Encrinital Limestone inclusive, are here represented ; and I will
now describe them, commencing with the highest, and proceeding in
the descending order.

Coal Measures. — This formation, so important in an economical
point of view, occupies an area of about one hundred and sixty square
miles, and lies chiefly in the morth-cast portion of the county. In
the accompanying geological map, I have laid down its houndaries,
from which you will obtain a better idea of its range and extent,
than from a written description.

Although its limits are quite extensive, I think I may safely
assert that only the middle and inferior portions, observed by your-
self, on the Missouri river, occur in the distriet under notice. And
the former, I have been able to 1dent1fy only in a single loc Lhty
viz., at Charbonniere, on the Missouri river. The section here, in
the descending order, is —

No. 1. —Slope, covered by soil and trees, . . . 60 ft.
No. 2. — Rough, light g ay, compact limegtone, in massos, embedded
in clay, . B S 6 ft.
No. 8. — Light-colored, nnpuro ﬁro cl&y? . 6 ft.
No. 4. — Hard, compact, light bluish gray, hydmuhc limestono, in
uneven masses, . . . 2 ft.
No. 5. —Yellow, argillaceous shale, thh oehreous ﬂtmns, . 8 ft.

No. 6. — Purple, sandy shale, with fine micaceous particles dissemi-
nated, . . . . . . . . . 18 ft.

No. 7. —Bluish, argillaceous shale, . . . . 46 ft.

No. 8. — Dark greenish and reddish fosmhferous ahale, . . 6 ft,

No. 9. — Dark sandy shale, . . . . . . . 8 ft.
- No. 10. -—Seam of coal, . . . Co. ‘

The compact limestones of the above eectmns (Nos. 2 and 4) abound in fossils,
and they are usually well preserved. The most common species are Chonetes
mesoloba, Productus costatus, P. punctatus, P. splendens, 'P. Wabashensis, Spirifer
lineatus, Fusulina cylindrica, and remsins of Crinoidea. The dark shale, at the base
of the section (No. 8), is also filled with fossils, chiefly Chonetes, of the following
~ species, recently described by Drs. Norwood and Pratten, of the Tllinois Geologieal
Survey: C. Vernewiliana, C. Smithi and C. mesoloba.

At the time of my visit to this locality, the coal seam was beneath the surface
of the Missouri, and could not be seen. I was informed, however, that its thickness
is about eighteen inches.

The next rock we meet with in the descending order, is the
Micaceous Sandstone, which constitutes the superior part of our
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Lower Coal Series. If we commence at a point on the Natural
Bridge Plank-road, about six and a half miles from St. Louis, and
draw o line in a direction nearly north, to within a short distance of
Cold-Water Creek, such a line will pretty nearly represent the
western boundary of the principal sandstone district in the county.
Within this line, it forms the prevailing rock over a space of from
thirty to thirty-five square miles, or to within a short distance of
the castern limit of the coal formation.

A fine exhibition of this sandstone may be seen on the North Missouri Railroad,
between seven and eight miles from St. Louis, where is a cut through it, of about
five hundred yards in length, and twenty-two feet in depth. It consists of soft,

brown, fine-grained micaceous sandstone, thick-bedded, and crumbling readily on
exposure to theair. Some of the layers contain imperfect impressions of Calamites,
Lepidodendron, and dark stains of carbonaceous matter. At the south-western ex-
tremity of the cut, the sandstono is seen resting on a stratum of fire-clay, about five
feet thick. i : *

This sandstone may, also, be seen in the bluffy that skirt the bottom lands of the
Mississippi, in Town. 46, R. 7 E.

On the top of a high ridge, about seven and a half miles from St. Louis, on Mr.
Claire’s land, near the Natural Bridge Plank-road, o well was excavated to the depth
of eighty feet, the lower fifty or sixty feet being through the Micaceous Sandstone,
filled with remains of fossil plants,

A couple of miles beyond this place, in the north-east quarter of Sec. 14, Town.
46, R. 6, is 8 quarry in this sandstone, whence is obtained the rock used in the con-
struction of bridges and culverts on the North Missouri Railroad, between the fourth
and ninth soctions. It consists, at its upper part, of soft, fine-grained ferruginous
gandstone, and below of bluish gray sandstone, with nodules of argillaceous sand-
stone ombedded. The beds are easily wrought, blocks of laxge size being obtained
without much difficulty. The upper layers are regarded as being the best.

Another quarry of this sandstone is situated near the Old Bon Homme road,
in the south-east quarter of Sec. 5, Town. 45, R. 6 B. It is very gimilar to the
last, but is of a darker color, rather more compact, and occurs in thinner beds.
This rock has been quarried and conveyed to St. Louis, a distance of about eleven
miles, for building purposes. Near the quarry, on the same quarter section, a well
has been sunk to the depth of seventy-five feet, and, I am informed, they first passed
through about thirty-four feet of Quaternary Deposits; then forty feet of sandstone,
and reached a hard, dark bluish gray limestone, in which I found Chonetes mesoloba
and Productus splendens.

The sandstone we are noticing always contains a considerable proportion of mica
and traces of cosl plants, by which it can readily be distinguished from the older
gsandstones. The fossils,-however, owing to the loose and crumbling character of the
rock, are always badly preserved. The same quality, also, renders it, in general,
unfit a8 a material for construction.

- On the Halls Ferry Plank-road the piers of bridges and culverts, constructed
of this rock, are rapidly crumbling away. The strata, at the two quarries ahove
mentioned, are the best that I have seen, but even these, in my opinion, are far infe-
rior to many of the limestones of the county. N

T have not been able to observe the total thickness of this sand-
M—IL
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stone, at any locality in the county, but it may be estimated at from
smty to seventy feet.

Beneath the sandstone I have just described, and above the St.
Louis Limestone, we find those members of the Lower Coal Series
in which, probably, occur all the important deposits of coal in the
county. These prevail over about two-thirds of the whole area occu-
pied by the Coal Formation, and consist of beds of clay, fire-clay,
limestone, shale and coal. They are perfectly characterized by the
fossils, which, in the limestone and the clays directly in contact
with it, are sometimes exceedingly abundant. The most frequently
occurring forms are Chonetes mesoloba, Chonetes Smithi, Productus
costatus, P. splendens, Spirifer lineatus and Fusulina cylindrica ;
and so characteristic are these species, that I have not failed to detect
them at a single locality. The Formation is often concecaled from
view by an extensive layer of Quaternary Deposits, so that, in gene-
ral, the best sections of the different beds are to be found in shafts
at the coal-mines.

The subjoined sections, obtained at several different localities, are examplos
representing the order of superposition most frequently observed in this county.

At Gartside’s Coal-Mines, near the City Farm, three and a half miles south-
west of St. Louis, the scction is: —

1.—Soil and bluff deposit, . . . . . . 20 ft.
2.— Blue clay, . . . . 12 ft.
- 3.— Bluish gray, compact ﬂne—gmined hydmullc " tone with? Productus,
Chonetes and Fusulina, . . . . . . 7 ft.
4. —Dark indurated shale, . . . ' ‘ . . 4 ft.
5. — Coal, . . . . . . 4 to b ft.
6.—Fireclay, . - . . . . . . 0 ft.

At Mr. B. F. Buchanan’s, on the west side of the River Des Peres, six miles
west of St. Louis, the order observed is: —

1.—Yellow clay, . . . . . . . N
2. Light-colored sandy clay, .
8.—Masses of limestone embedded in red day (“ tumbling rock ”), ,

4. —Red clay, = . .

5.—Blue clay, . . . . B .
6.— Light gray earthy hmestone, . . . .
7.—Very compact, hard, dark gray limestone, .

8.—Dark blue shale, . . . .

9.—Coal, .

10. — Slope (rocks uuexposed), ' ‘
11.—8t. Louis Limestone,

Qomwﬁﬁqaaba
sRRaazeanna

» o

‘e . . .

At Watking’ coal-bank, near the Mississippi, in the south-east corner of Town.
47, R.7 E., the section commencing beneath the Bluff Formation ig: —

. . . 8 inches.

1.— Yellow and ash-colored tough clay, . B
2.— Ash-colored fire-clay, . . 2ft.6 *
8.— Blue clay with masses of dark hyd.raullc lxmestona, conts.ining Productus,

Chonetes, etc., . . . , . . . 1 ft.
4.—Seam of coal, , . . . . L

o e .
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B.=Dark fire-clay, . . . . . . . B 2 fh
6.~ White fire-clay, . . . 3 to bft.
7.—White and brown, forruginous, ﬂne-gra,ined sxmaatone, in thin layers, 10 to 15 ft.
8.-— Archimedes Limestone, exposed in tho bed of Watkins’ Creek, . 0 ft.

At this place the St. Louis Limestone appears to be wanting, and the Coal
Measgures are separated from the Archimedes Limestone by merely a few feet of
sandstone, which, doubtless, represents the Ferruginous Saudstone of the general
goction.

Coal.— This important mineral substance has been chiefly mined along the
gouthern edge of the Formation, All the workings here are on the same stratum,
which varies from two to five feet in thickness, and is nearly horizontal. At Gart-
gide’s Mines a number of shafts have been sunk, of an average depth of about

forty feot, to the coal-bed. The latter consists of several layers, with thin partings
of clay and iron pyrites interstratified, the aggregate thickness heing about five
feet, Thoe avorage thickness of the workable coal is about three feet six inches.
Sometimes it dwindles down, very suddenly, to two feet, for & fow yards, and then
a8 suddenly attaing its usual thickness again,

On land bolonging to Mr, Russell, » third of a mile south of Gartside’s, coal
crops out on the western slope of a hill fifty feet below the top. The bed is worked
by Mr. Russell, by means of five shafts, sunk on the top of the hill.

The deepest of these is forty-five feet, tho shallowest thirty feet, and the hed of
coal varies from four fect oight inched to five feet in thickness. During the winter
months about fifty hands are employed here in working the coal, and the average
quantity extracted per day is about eighty bushels to the hand. The subjoined dia~
gram exhibits a vertical section of the coal strats at this place. The first layer be-
neath the surface reprosents the Quaternary deposits, twenty-three feet; the second,
¢ tumbling rock,” consisting of masses of limestone embedded in clay; the third, -
main rock, or gray hydraulic Iimestone; the fourth, blue clay; the fifth, dark
shale; tho sixth, coal; and the seventh, gray fire-clay.

’ L
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SEOTION AT RUSSELL'S COAL MINE.

But the mines that have been, probably, worked most extensivelyin the county,
are those of Messrs. Hunt & McDonald, situated in the Prairie des Noyers, on the
west side of Grand Avenue, three miles from the Court-House. The land here is
about of the same elevation as at Russell’s Mines, and the coal is reached by & num-
ber of shafts, which vary from twenty-two to thirty-eight feet in depth. The bed is
from three to six feet thick, but the common thickness of the workable coal is about
five feet. Mpr. Hunt informed me that, during the summer months, he employs about
sixty hands, and, during the winter, one hundred and fifty. Messrs, Hunt & Me-
Donald sunk an Artesian well on their Jand to the depth of one hundred feet, and, at
twenty feet below the bed now being worked, struck another stratur of coal,

M—IL.—32
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eighteen inches thick. This fact is of some importance, as showing the existence of
more than one bed in this part of the coal district. It is very probable that this
eighteen-inch stratum is coéxtensive with the thick bed above it.

South of Hunt’s, are Morrow and McGreggor’s coal mines, on the west side of
the Gravoisroad; and a short distance further, in the same direction, is Peter
Delore’s, on the east side of the road. At both of these places, the bed of workable
coal is about three and a half feet thick. I might mention numerous other points
where coal is profitably mined in the southern part of the coal area ; but, as all the
workings are on the same bed, it would serve no good purpose.

About four miles west of the Court-Iouse, on the Clayton road, a seam of im-
pure coal, from eight to ten inches thick, shows itself at an elevation of fifty feet above
the bed of the River des Peres. Itisunderlaid by fire-clay, beneath which is compact
gray limestone, containing Chonetes mesoloba, Productus Wubashensis, and Fusulina.
A third of a mile further west, on Chouteau’s land, a bed of coal, thirty-one inches
thick, is worked considerably below the level of the last-mentioned seam, the fossil-
iferous limestone being here about four feet above the coal. This bed is, doubtless,
the same as that worked at Russell’s, and other points in the Prairie des Noyers,
while the eight-inch seam, seen inthe road, is undoubtedly a distinct steatum lying
above it. It is, therefore, pretty evident, that we have in St. Louis county, at least
three beds of coal, beneath the ferruginous sandstone: viz., an eighteen-inch stra~
tum below, and an eight-inch stratum above the main workable bed.

. Onland belonging to Mr. Shreve, .four ailes from the Court-House, a coal-bed,
one foot thick, appears in the side of a hill, about ten feet above the bed of & small
branch of Maline Creek. ‘ Sele

On the 8t. Charles McAdamized road, a short distance beyond Prairie Place, I
was informed that o thin seam of coal was struck in gxcavating a well.

South of the Clayton road, in Sec. 17 of Town. 45, R. 6 B., on Mrs. McCutchan’s
land, an eight-inch seam of coal crops out near the base of a hill. It is of inferior -
quality, and too light for blacksmiths’ use. On Mr. Philip Litzinger’s land, south-
west quarter of north-west quarter, of Sec. 18, Town. 45, R. 6 E., in sinking a well
on the top of a hill, the same bed was struck, thirty-eight feet below the surface.
Coal, also, occurs on Mr. Fitzgerald’s land, south of the Bon Homme road, about
fifteemymiles from St. Louis. :

The coal of this county is all of the bitwinous variety, burns with a good
flame, and yields a gray ash. Sometimes it contains & good deal of sulphuret of
iron, in the form of thin leaf-like lamings, and at others, it is comparatively free
from this substance. It, also, frequently contains very thin plates of erystalline
carbonate of lime, generally vertical, but sometimes horizontal and oblique..

It is extremely rare to find fossil plants in the coal, su'ﬁiciently‘ well preserved
to enable one to make out, with any degree of satisfaction, even their generic charac-
ters. They are always converted into soft charcoal, that may frequently be seen
along the planes of stratification. In a few instances, I have detected the structure
of .Calamites and Equisetae. )

Fire-clay. — This highly useful substance may be said to ocour in almost inex-
‘haustible quantities in the Coal Measures of St. Louis county, as it forms the under-
le of the workable ceal-bed at nearly every locality that I have examined ; .and
it, also, frequently exists between that bed and the thinner seams above and bohmii@

About four miles from the Court-House, between the Bellefontaine road-end
New Bremen Cemetery, it is extensively mannfactured into fire-bricks, hmefHaw N
bleton. The bank here presents the following section in/descending onden '
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L—~Yellow forruginous impure fire-clay, , . . . 6 ft.
2 ~—Light gray fire-clay, . . . . . . . 1 £t.

- Cloarse ferruginous clay, . . . . . 4 in.
4 ~Variogated gray and purple five. clny, . . . . 8 ft.

The bed at the base of the section is considered the purest variety;* that at the
top does not answer o good purpose.t In the manufacture of fire-bricks, the former
is generally mixed with & gray fire-clay that oceurs directly under the coal-sea,
on Mr. Shreve’s land, a quarter of & mile west of the locality under notice. The
mixture of the two clays makes an excellent quality of fire-bricks.

Iydravlic Lime.— The gray compact limestone, lying above the thick coal-bed,
known at the coal-mines under the name of ¢Main Rock,” eshibits frequently, the
external charncters of hydraulic limestone, and sometimes, also, the Tumbling
Rock,” which lies above iv. It will be necessary, however, to tost them, to enable
us to determine with cortainty whothor thoy ave suitable for this purpose.

Lerruginous Sandstone, — This roek, which is the next below the Conl Measures,

is to be seen only at a fow points in the county. The best exhibition of it occurs at
Emerson’s quarry, near the Bon ITomme road, about fourteen miles a little north of
wost from 8t. Louis. At this locality, it digplays a thickness of twenty-five foct;
and above it, wo find the clays and limestones of the Coal Measures. 1t occurs in
beds from four to five feet thick, and in its lithological appearance resembles very
closely the Ssccharoidal Sandstone. When first taken from the quarry it is quite
80ft, bub it hardens somewhat after being exposed to the air. This sandstone, also,
oceurs st Choltenham Sulphur Springs, where it is found divectly above the St.
Louis Limestone.  Again, it 18 moet with in the bed of a small branch of Malino
Oroek, near Hamiltow's fire-clay bank. ITore it is partly o white and partly & dirty
ferruginous frinble sandstone. The sandstone already mentioned as occurring be-
neath the conl-bed at Watking’, on the Mississippi river, also belongs to this forma-
tion. Tt here ocours in layers from a fourth to six inches in thickness, and ig made
up of fine quartzose particles, comented with a silicious paste. Some of the Heds
are pure white, others are stained with oxide of iron.

Tho St. Louis Limestone, which in the descending serios succeeds the Ferruginous
Sandstone, is o highly important moember of the Cnrboniferous System in St. Louis
county, and its developmontwhere is greater than has been observed elsewhere in
tho State. It lithological characters have heen deseribed at length in my account
of the Mississippi river section. In the northern part of the county it forms a belt,
estimated at from two to three miles in width, and about nine miles in length, lying be-

# According to Dr. Litton’s analysis, a ﬁpot_lmen, dried at 212° Fah., yielded—

Billea, . . . . 53.94
Alumina, with somo puroxidu of iron, . . - . . 83.73
Lime, . ' . . . . . . Gt 117
Magoesia, . . ’ . . H f . . . trace.
Water, . . . . f . ' . . . 10.94
90.78
4 Dr. Litton’s a.nalym of this clay resulted as followu, dlled at 212° Fah.:—
Bilica, « » . « . -56.25
Alwmina, with very llme peroxide of lron, , v . . 20.85
Lime, . ' . . . . . P 1.03
Magnesia, . B . N B . s . . . trace.
Water. . . ‘ - V .. 1111
Alkalies and aarbonh acid? . - B ' v not determined.

98.24
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tween the Coal Measures and the Missouri. Just below Belle-Fontaine, the upper part
of the formation is exposed on the shore of the river to the height of forty fcet.’ Op-
posite the site of the old fort, and for some distance above, it forms perpendicular
walls on the river, from ten to twenty feet high.
" It shows itself in an irregular patch, in Sec. 33 and 34, of Town. 46 N., R. 6 E.
In Sec. 83, it has been quarried somewhat extensively on land belonging to :MI". Un~
derwood, for macadamizing the St. Charles road. At the base of the quarry, 1.s ﬁv.'e
feet of thick-bedded, brittle, compact, pure limestone, of fine texture, above which is
a foot of hard, bluish gray magnesian limestone, and the whole is surmounted by ‘ﬁve
feet of buff, earthy-looking magnesian limestone, in beds two and a half feet thick.
‘Watsou’s quarry, a half mile west of this place, is also in the upper part of thfa St.
Louis Limestone. The rock here is very compact, of a gray color, and contains &
good deal of chert. In the township in which St. Louis is situated (Town. 46 N.,
R. 7 E.), it occupies all the space between the Mississippi and the eastern bounds:ry
of the Coal Measures; and south of this township. continues almost to the extremity
of the county, forming a broad belt along the Mississippi, whose width from east to
west is from six to nine miles. Again it skirts the south-western margin of the Coal
Measures, in Town. 45 and 46, R. 5 and G E., appearing over a district from one to
five miles in width; its greatest development here being in Town. 45, R. 6.
Excellent exposures of this formation are to be seen at the numerous quarries
in and about St. Louis and Bremen, on the River des Peres and Gravois Creek.
The Fossils will be found in Catalogue No, IIL., and all the species there enume-
rated were found in this county.
It has not been possible to see its entire thickness atone point ; but, from careful
observation on the different beds, at a number of places, I estimate it at about 250 feot.

As a material for construction, the St. Louis Limestone is, in my opinion, not sur-
passed by any rock in the county. It is durable, dresses well, and, save some of the
very uppermost layers, is remarkably free from chert. The compact beds, near the
top of the formation, containing Pulacchinus multtpora and Poteriocrinus longidactylus,
are, perhaps, the best. At the quarries, near the river, and in the vicinity of the
new reservoir in St. Louis, slabs may be obtained from two or three inches to as
many feet in thickness, and of any required length and breadth.

Lime. — The numerous lime-kilns around St. Louﬁs, and, in fact, wherever the
formation occurs, sufficiently prove its value for making quicklime. In my Missis-
sippi river section I have indicated the beds that are to be preferred.
 Archimedes Limestone. — This formation is so extensively covered with superfi-
cial deposits in this county, that it has not been possible to trace out its boundaries
with as much precision as could have been desired. On the State road, it first makes
its appearance about sixteen miles from St. Louis, and from thence extends west-
ward for the distance of about ten miles. Good exposures may be seen in the neigh-
borhood of Manchester, particularly on the south side of Grand Glaize Creek, where
several quarries have been opened in it. The strata here consist chiefly of white
limestone, with some layers of chert interstratified.

From the State road it extends beyond Creve Ceeur Lake, decreasing in
width as we proceed northward. It has been quarried on the Bon Homme road, a
few rods west of Creve Coeur Creek, and used for constructing the bridge over that
stream. The beds here are the same as are being wrought for the Custom-House,
at 8t. Louis. The lower strata are from three to four feet thick, but at the top of
the quarry they are thin-bedded. Along Creve Coeur Creek the Archimedes Lime«
ston¢ may be seen at several points, presenting the characters observed ox thé Pacific
Railroad at the two tunnels, .
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At tho Big Bend of the Meramee, south of Barrett’s Station, the hills are about
one hundred and fifty fect high, and are composed entirely of this formation, abound-
ing in many of its usual fossils,

On the west bank of Meramee River, at Fenton, it appears in fissile layers of &
gray color, separated by thin marly partings. In addition to many characteristic
species of the mass, T found here a beautitul variety of Pentremite, which I have de-
scribed under the name of P. curtus, and a new species of Capulus. To the Palson-
tologist, these strata are very interesting, but their schistose character detracts from
their value as a building material. A short distance from the river, the hills attain
o height of about o hundred and twenty feet; and near the top, is a quarry in the
Archimedes Limestone, which has furnished some of the rock for macadamizing the
road leading from St. Louis to Iillsboro’.  This rock consists of brown and gray sub-
erystalline and ecarthy limestono, containing cavities, lined with cale spar. The
beds are from one to three feet thick, and have the appearance of a good building
stone.  Fossils are not so abundant as in the inferior beds of the river shove. The
most characteristic are Productus punetatus, Orthis umbraculum and Spirifer striatus.

Both east and west of Fenton, the Archimedes Limestone forms the surface rock
for two or three miles, and it alse passes southward from this place into Jefferson
county, forming, on the Meramoe, hills upwards of a hundred feet high.

The qualities of this rock, a8 o building materinl and lime-rock, have been
alrendy mentioned in my deseription of the section along the Pacific Railroad; and
ity fossils are enumerated in Catalogue No. IV,

Linerinital Timestone. — This formation, which underlies the precoeding, occupies
an area of about forty-five square miles in 8t. Louis county, lying chiefly in Town.
44 N., Rs. 4 and 6 E., and Town, 46 N., R. 4 B.  If we draw o line diagonally through
the Iatter township, from the middle of the north line of Sec. 2, to the south line of
8ec. 83, we shall find that nearly all the land in the township, west of such a line,
ig underlaid by the formation under notice. In Town. 44, R. 4, it occupies & dis-
triot from one and o half to two miles wide on the north and east siddks, and in Town,
44, R. b, prevails in the two western tiers of sections,

Tho best oxhibition of the Bnerinital Limestone that I have seen in the county,
is on the sides of & deep ravine, known under the name of ¢ Stony Xollow,” in Sec.
7, of Town. 44, R. 4 Xl ere it is displayed to the height of about 2560 feet, and is
composed of buff-colored, earthy, granular limestone, white sub-crystalline limestone
and cliert, in beds from an inch to five foet thick. The sub-cerystalline beds are a
good and durable building stone, and have been quarried at two or three points in
the ravine for the foundations of houses in the neighborhood, and for bridges on
the State road. They will make a first-rate article of (uicklime, and may at once
be recognized by the abundance of Crinoid remains they contain, some beds being
almost entirely composed of these beautiful ¢ Lillies of the Ocean.” I obtained
here somo good examples of Pentremites Sayi Platycrinus planus,' and dctinocrinus
rotundus. And among the Brachiopods, Spirifer Burlingtonensis and Orthis Michelini.
Near the foot of the ravine, the Fncrinital beds are found resting upon a compact
bluish gray limestone in thin strata, which resembles very much portions of the Che-
mung Group.

At the point where the Howell's Ferry plank-road crosses Bon Homme Creek,
there ig an exposure of about thirty feet of the Enorinital Limestone, containing
large elliptical spines of Encrinites and the usual characteristic fossils of the form-
ation. Itagain appears at soveral points on Caulk’s Creek, a small tributary of Bon
Homme Creek, and also on both sides of the Meramec.
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CHEMUNG GROUP,

This formation is but little developed in St. Louis county, being confined to a
narrow band, scarcely more than a third of a mile wide, and which I have only ob-
served in Town. 44 N., R. 4 E. The best and only good exhibition of it is to be seen
on the Pacific Railroad, and its characters there have been described at sufficient
length in the earlier part of this report. The boundary of its out-orop is represented
on the geological map of the county by the light green color.

LOWER SILURIAN SYSTEM.

In this county, the Chemung rocks appear to repose directly on the Trenton
Limestone; the Hudson River Group, Upper Silurian and Devonian systems having
no representatives.

By reference to the geological map, it will be seen that the Lower Silurian
Rocks occupy the whole of the western tier of townships, and also extend over a
considerable district of country in Town’ps 48 and 44, R. 4 1.

The Trenton Limestone here, as on the Mississippi, may be separated into two
well-marked divisions, an upper white sub-erystalline, and a lower bluish gray com-
pact limestone. Both varieties have been already noticed to some oxtent in the de-
goription of the railroad section. The white limestone may be well seen along the
valley of Hamilton Creek, between the railroad and State road, and about a mile and
2 half from the former, Here it exists in thick and thin layers, forming abrupt
cliffs from forty to fifty feet high, and might be guarried to excellent advantage.
It appears to me to be equal, if not superior, as a building rock, to that used for the
columns of the Court-House. The hluish gray compact beds are exposed on the
State road, where it crosses Fox Creek. They contain Orilis disparilis, O. subac-
quata, Illaenus crassicanda and an Ambonychia. These layers are near the top of
the hill ; at the base, the rock is perforated in all directions by vermiform onvities,
sometimes lined with yellow argillaceous matter. At Melrose, similar beds ocour on
the declivities gf the hills, and contain a great number of fossils.

Throughout the whole course of Wild-Iorse Creek, the lower Trenton Limestone
constitutes the entire mass of the hills, which are from one hundred to two hundred
and fifty feet high. Near their bases, the limestone strata aro occasionally separated
by beds of blue and gray marl, abounding in fossils. '

The 1st Magnesian Limestone and Saccharoidal Sandstone have been spoken of at
sufficient length in my deseription of the railroad seotion.
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PALEONTOLOGY.

& DESCRIPTION OF NEW SPECIES OF ORGANIC REMAINS,

Theo following doesoriptions and figures of new organic remains from the rocks of
our State, embrace only such species as are charneteristic of the formations in which
they oceur, nono of them having been found to pass from one into another. The
illustrations Twve been drawn with groat cave, by Mr. F. B. Meek, one of the prin-
cipal assistants in the Survey, and are true portraits of the ohjects they are intended
to roprosent. The examples wo havo selected form but a very small part of the new
and intercsting fossil forms that have been discovered in the strata of our State.
Already, more than two hundred spocies, wnknown to science, have been brought to
light, and there is every reason to believe that many more will be added to the list,
after our rocks have been more fully exploved. The collections made by Professor
Swallow from the upper palwozoic vocks, in North Missouri, would alone, if pro-
perly lusteated, oceupy o large-sized volume; and such o volume would not only
be an important contribution to seienco, but in the highest degree creditable to the
State. T noed not speuk here of the value of fossil remains in the identification
of stratn, as this will, doubtless, be sufficiently dwelt upon by Professor Swallow.

CRINOIDEA.

GENUS PENTREMITES -~ SAY.
PENTREMITES SAYLE~— SHUMARD.

PL B Pig, 1—a, b, ¢. d.

Rody sabglobose; base (pelvis, Millor) small, concave, eight-sided, with five
angles salient and three retreating; two of the picces are broad pentagonal, and one
is lozengo-shaped. Fork pieces short, forming rather more than one-fourth the length
of the body, wider than long, enlarging rapidly from below upwards; upper edges
arched on eithor side of the pseud-nmbulaeral fields; inferior edges of three, trun-
cated and resting on tho straight edges of the pentagonal plates of the base; the
others terminating in obtuse angles, which rest in the retreating angles of the base,
with their points corresponding to the basal sutures. These pieces are highest
in the middle, and form five small projections around the base of the body.
Deltoid picces thicker than the fork-pieces, sub-triangular forming three fourths the

g species of Pentremites, I have, with

# Tn designating the shell pleces of this and the followin,
in his valuable Monograph on

some excoptions, availed myself of the torms enaployed by Dr. F. Roemer,
the Blastoiden.
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entire length of the body; lateral edges widely beveled, each beveled surface
about as wide as one of the pseud-ambulacral fields; inferior edges excavated on
each side of the median line, 5o as to form on every picce three obtusely salient
angles. The surface at the summit bears a small deep pit, bounded below by a
transverse ridge, and from the latter proceeds a distinet carina down the middle
of the pieces to the base; a well-defined carina, also, surrounds the borders. The
Dseud-ambulacral fields are narrow, reach down to the base of the body, and their
sides are nearly’ parallel. They consist of pore pieces, supplementarygpore pieces,
and lanceolate pieces. The pore pieces amount to about ei ghty in each field ; they
are transverse and wedge-shaped; supplementary pore pieces, small, triangular;
lancet piece narrow, linear, forming not quite one-third the width of the field, and
minutely crenulated. The ovarial apertures are very small, and situated on the
sides of the deltoid pieces, which are notched at each of the openings. The anal
opening is rather large, ovate, and situatod on the upper extremity of one of the
deltoid pieces. The central opening is closed by minute, usually pentagonal and
hexagonal plates, arranged in a manner somewhat similar to those of Pentremiles
(Blaeacrinus) Verneuili (Roemer).

Dimensions. — Length, 7 lines; width, 7 lines; diameter of pelvig, 1§ lines;
length of fork-pieces, 8 lines; length of deltoid picces, 6 lines.

This fossil presents all the essential charactors of the genus Klaeacrinus, founded by Dr. ¥, Roemar,
ona species from the Devonian strata of the F'alls of the Ohio. Tt possesses a circlo of five pairs of ovarial
apertures around the summit, and one large anal opening. A central opening 1s not visible in perfeot
specimens, this being perfoctly closed by minute angular plates. The same structure occars In Pentre-
mites Norwoods and P. melo (Owen and Shumard), of which I have fully satisfiod mysolf from an atten-
tive examination of many specimens. And I have but little hesitation in advancing the opinion, that all
the Pentremites included at present in the group Elliptici of Dr. Rocwmer, will bo found, liko Klaeacrinus,
deficient in a central summit opening.

Lormation and Localitics. — It ocours noar the base of the Encrinital Limestone,
in Boone, Marion, Jefferson, St. Louis and Ste. Genevieve counties,

Named in honor of Thomag Say, the founder of the family Blastoidea.

PENTREMITES ROEMERT., — Sumar,
DL B—Tig. 2~a, b, ¢, d.

Body small, elliptical, a little flattened on the summit, Base small, pentagonal,
slightly elongated, flattened convex or plane; edges slightly arcuated, composed of
three pieces, two wide pentagonal and one quadrangular. Fork pietes (radials) sub-
hexagonal, widest above, length a third greater than the width, and oceupying about
three-fourths the whole length of the body. Their branches are ornamented with
crenulated ridges, longitudinal and transverse, the latter being usually most promi-
nent towards the extremities of the pieces. Deltoid pieces rather small, a little
longer than wide and sub-quadrangular. The pseud-ambulacral fields extend nearly to
the base of the body. They are narrow, with sides nearly parallel. The disposition
and form of the pore pieces cannot be seen,

The ovarial apertures are small, circular, and lie on either side of the extremity
of the deltoid pieces. The anal aperture is large, and of an clliptical form. The con-
tral part of the summit, like the preceding species, is covered with small plates, but
owing to the worn condition of the specimens, their form has not been ascertained.

Dimensions. — Length, 8% lines; greatest width, 2% lines ; long diameter of base,
1% lines, '

~The place of this handsome little Pentremite is in the group Elliptici of Dr.
F. Roemer, and it is at once distinguished from all the species of this section, y itg
convex basge,
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Geological Position and Locality. — It occurs in the Chemung group, at Providence,
Boone county, where it is associated with Chonetes ornata and Rhynconella obscura-
plicata. It is very rare, only two examples having been discovered.

I am glad to be able to dedicate this species to Dr. Ferd. Roemer, of Bonn,
Prussia, whose recent valuable researches have added so much to our knowledge of
this interesting family.

PENTREMITES CURTUS. — SHUMARD.
Pl B—TFig. 3—a, b.

Body short, sub-globose. Basal pieces small, concave, not visible from a side
view. Jork pieces hexagonal, arched, occupying nearly the entire height of the
body; length and breadth about equal; bent inwards and upwards below to join the
basal pieces; sides sub-parallel ; upper edges oblique and slightly arcuated. Sur-
face beautifully marked with granulose ridges, several of them uniting to form a
broad band around the borders, within which the granules are not so distinctly col-
lected in regular lines, but are diffused over the surface. Deltoid pieces sub-rhombie,
about Lalf as long as the fork pieces; a large portion of them lying on the summit
plano; inferior edges rounded; surface granulose. The pseud-ambulacral fields
are narrow, linear, and extend nearly the whole length of the body, The pore pieces
are convex, and project beyond the edge of the fork pieces; they. are moderately
large, and very finely striated. The supplementary pore pieces, and lancet pieces
cannot be made out.  The structure of the summit, and characters of the ovarial
and anal apertures, are, also, unknown. ‘

Dimensions. — Height, about three lines; width, about four lines.

Formation and Locality. — X found this species at Fenton, on the Meramec River,
in 8t. Louis county; where it occurs in the Archimedes Limestone, associated
with Pentremites florealis, Productus punctatus and Productus elegans. The specimen
figured is the only example we have found of this elegant Pentremite. It is consider-
ably distorted, so that the figure represents it as being more transverse than natural.

PENTREMITES BLONGATUS,— SHUMARD.
PL B—Tig. 4.

Body much elongated, elliptical, usually more than twice as long as broad.
Base small, short, truncated, sub-conical. Fork pieces much elongated, about one
and a Lalf times longer than wide, and occupying rather more than two-thirds the
total length ; their branches are long, narrow, and very obliquely truncated above;
the surface is marked with very fine striss, the direction of which is nearly parallel with
the borders.  Deltoid pieces elongate, quadrangular, the inferior edges being con-
siderably shorter than the superior ones; surface stristed in the same manner as the
fork pieces. The pseud-ambulacral fields extend almost the entire length of the body, .
and gradually increase in width from below upwards. The pore and lanceolate
pieces do not vary much from those of P. floeralis, except that the first are more nu-
merous, and the second considerably longer.

Dimensions, — Length, 1563 lines; width, about 9 lines; diameter of base (pelvis),
8 lines ; height of base, 1 line ; length of fork picces, 3 lines; width of ditto, 5lines ;
length of deltoid pieces, 4 lines; greatest width of ditto, 13 lines.

This Pentremite appertaing to the section Floreales of Roemer, and is very nearly allied to- Pentre-
mites flovealis and P. pyriformis of Say, and P. suleatus (Roemer), from which species ours is distin-
guished by its groater proportionate length, and, consequently, increased number of plates in the
pseud-ambulacral fields.  Xts form is, also, more regularly elliptical, and it invariably occupies a lower
geological position,
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Greological Formation and Localities. — We have found this species, but not
abundantly, in the Encrinital Limestone, on the Mississippi, at Clarksville, Pike
county. Professor Swallow found it near Columbia; and Dr. Litton showed me
specimens of it from the same formation at Rocheport.

POTERIOCRINUS MEEKIANUS.* — SHUMARD.
PL A—TFig. 7T—a,b.

Calyz inverted conical, expanding rapidly from below upwards; plates thick,
smooth ; sutures strongly defined. Basal plates five, pentagonal, as wide again as
high, forming, united, a low cup, its under side deeply excavated, and presenting a
wide funnel-shaped cavity to receive the last columnar joint. This facet is covered
with numerous fine, radiating strise, and contains a large pentagonal central perfora-
tion. The sub-radial pieces are hexagonal, their Jength and breadth about equal,
and they are twice as high as the basal pieces. Firstradials (Scapulae, Miller) as wide
again as high; upper edges excavated about one-third the length of the plates, and
bearing a finely striated facet for articulating with the succeeding radial piece.
This facet occupies about two-thirds the width of the piece. Of the second radial
pieces, only one remajns; this is very short, and scarcely fills one-third of the ex-
cavation of the large first radial. The upper radials, brachials and the column are
unknown. .

This encrinite is remarkable for the thickness of its shell pieces and its general
robust appearance: - It is distinguished from Poterioerinus impressus (Phillips), to
which it is most nearly related, by its more depressed form, the shortness of the basal
pieces, and the greater proportionate width of the first radials. It cannot be is-
taken for any other described species.

Dimensions. — Length of calyx, 8 lines; width of base, 5 lines; greatest width
at summit, 14 lines; height of basal pieces, 2 lines; height of sub-radials, 43 lines;
height of radials, 4 lines. :

A single specimen, only, hag come under our observation. It was found by Mr. F. B. Meek,
at Mount Vernon, in Moniteau county, and to him we have dedicated the species. Its geological
position is probably near the base of the Encrinital Limestone, though this is somewhat doubtful,
as Mr. Meek found it among loose debris, at the foot of bluffs, composed of both Chouteau and En-
erinital Limestone.

POTERIOCRINTS LONGIDACTYLUS.— SHEUMARD,
’ Pl. B—TFig. 5—a, b, c. ‘

Body elongate-conical, surface of plates smooth. Basal pieces five, pentagonal,
length and breadth: nearly equal, uniting to form a little cup with o wide surface
beneath, for the supra-columnar joint, and with sides expanding very gradually from
below upwards ; sutures not very apparent. Sub-radial pieces very slightly con-

» vex; three of them, regular, hexagonal, as broad as long; the two others, which
are situated on the anal side of the body, are irregularly heptagonal, about equal in
size, and a fourth larger than the regular pieces.. First radial pieces, wider than
long; articular surfaces occupying the whole width; four of them pentagonal, alter-
nating with the sub-radials; the fifth is irregularly hexagonal, projects above the
others, and rests on the upper straight edge of one of the large sub-radials; one of

# In the description of this and the following species of Crinoids, T have adopted the nomencla-
ture recently submitted by MM. De Konninck and Le Hon, in their excellent work on the Orinoids of
Belgium. (Recherches sur les Crinoides des Terrain-Carbonifere de la Belgique.) By it each -piece can be
readily designated; and it appears to me to be founded on a more correct appreciation of the structure
of these animals, than any hitherto offered by authors who have written on the subjeets .
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its sides joing o regular radinl, and threo unite with the anal pleces; the upper edge
is trunented obliquely. The second radial picces are quadrangular, and rather wider
than long.  The remaining plates of the arms consist of rather short wedge-shaped
pieces, obtusely angulated in the middle, of which the number to the first bifurca~
tion variey from eight to twelve. Bach arm appears to be thrice bifurcated. Of
the anal pirces, the specimens under examination permit us to count eight, disposed
as follows: one is pentagonal, and rests by its inferior angle between the two irregu-
lar sub-radials; a second is hexagonal, of the same size as the last, and rests on
the upper truncated edge of an irregular sub-radial; above these, are three smaller
hexagonal picces, one with sides equal, the others unequal, and to these succeed
three still smaller hexagonals, from which arises the proboscis. The proboscis (trompe,
Koninck) is about two lines wide, and, in the specimen figured, about one inch
remaing, the upper part heing, unfortunately, not preserved. The fragment pre-
gorved is composed of soveral longitudinal rows of small, transverse, invariably hexa-
gonal plates.  Five of these rows are to be seen in the gpecimen, each one consist-
ing of about twenty-five picces, which alternate with those of the adjoining rows.
At the sutures of junction, between every two rows of plates, we may observe, with
the aid of a strong lens, a series of minute pores extonding their whole length, which
remind one somewhat of the epertures in the ambulacral fields of Paleechinus. The
column is cylindrical, very long and slender, snd enlarges just before joining the
body. It consists of short, alternate thin and thicker joints, and has a central
opening of a pentugonal form ; the exterior surface of cach joint is surrounded by
a line of small granules, whick fvequently conlesce and form o central caring.

Dimensions. - "The colummn of this Poteriocrinus is upwards of two foet in length.
Width of body at junction of free arms, 4} lines; width at base, 2§ lines; height
of anal side, b} lines; height of opposite side, 4} lines; height of base, 2 lines;
width of summit of base, 8 lines.

The remaing of this Poleriverinus ave very common in the upper part of the St.
Louis Limestone, in 8t. Louis county. It is associnted with Pulacchinus (Melonites)
multipora. (Owen and Norwood.) The specimens figured, are from the Bremen
quarries.

ACTINOORINUS CONCINNUS.~ Suumanp.
PL A—Fig. 5.

The portion of the body of this species situated above the second radial pieces-
is unknown.

The inferior part of the calyx is mearly hemispherical, and the plates mode--
rately thick. Basal pieces, three, nearly equal in size, forming & low cup with a nine--
sided border, and presenting beneath a wide, circular, shallow depression for the -
column. Lirst radials, moderately convex, length and breadth nearly equal, three
hexagonal and two hoptagonal ; inferior angle of heptagonal pieces, corresponding
with a basal suture, Second radials, wider than long, with the articular facets for
third radials nearly perpendicular, large, reniform, occupying nearly half the
length and two-thirds the width of each piece. First interradials, hexagonal, a little-
longer than wide, and rather larger than the second radials. First anal pieces, hexa~-
gonal, longer than wide, its inferior angle corresponding to a basal suture, Second.
anals, heptagonal, surface of the plates ornamented with prominent radiating ridges,
which rige from near the center of the plates, and cross the sutures, so as to form
several sets of donble triangles around the body.

‘ Dimensions. — Dismeter ‘at base, 4 lines; superior diargeter, 13 lines; height
of basal pieces, 1 line. ,
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The specimen figured, is all that has been found of this beautiful species of
Actinocrinus. It was discovered by Professor Swallow, in the Encrinital Limestone,
on North River, in Marion county.

ACTINOCRINUS MISSOURIENSIS. — SHUMARD.
PL. A—Tig. 4—a, b, c.

The body of this fine species has the form of an inverted truncated cone, with
the truncated apex resting on a widened base. The plates are rather thick, many of
them garnished with a central prominence, while others are plane or slightly convex.
Base massive, moderately high, inferior border surrounded by & thick rim, which ig
notched at the sutures; articular facet for the column circular, glightly concave, oc-
cupying about one-third the diameter of the buse, und usually surrounded by a shal-
low, but well-marked depression; two of the pieces are irregularly hexagonal, the
third is sub-quadrangular. Radial pieces large, rather wider than long, three hexa-
gonal and two heptagonal; upper oblique edges short, superior edges concave. The
surface of each plate is marked with a prominent transverse ridge. The second ra-
dials are small, not more than a fourth as large as the first radials, quadrangular,
as wide again as long, and raised in their centers.  Zhe azillary pieces (third radials)
are pentagonal, twice as wide as high, and flattened convex; thoy usually support,
on ‘each of their oblique superior edges, two brachials ; the first (sometimes not pres-
ent) is small, short and often irregular in form; the 'second is comparatively large ; its
length and breadth being about equal, and in the upper edge is a small notch for the
passage of the brachial vessels. The first interradials are rather large, as wide ag
long, and the number of their sides varies from six to nine; their surfaces bear a
central mammillary projection. . The second interradials arc small, elongated, and
irregular. The anal pieces are eight in number; the inferior one, a little longer
snd narrower than the first radials, is heptagonal, and bears on its upper edges three
smaller anals, the middle one hexagonal and the others heptagonal ; these again sup-
port the other and smallest anal pieces.

The pieces composing the vault have the following arrangement: Over every
pair of second brachials is a rather large pentagonal piece, whose inferior angle
-corresponds to the axis of the radial pieces; and, on either side of this, is an elon-
gated plate of an irregular form, which is situated over the interradials; these three
form the inferior segment of a circle of seven pieces, in the ‘center of which is a
Jarge wart-shaped plate, bearing a round articular facet; five such circles of plates
.surround the vertex, each enclosing wart-shaped platea. Near the center of
-the vault, but closer to the anal side, is a large tumid piece, encircled by eight or
‘nine polygonal plates.

The proboscis.is short and lies below the level of the vault-plane, and between
two of the wart-shaped pieces that are wider apart than the others. Itis of a semi-
-ovoid form, made up of small plates of various shapes; the aperture is heptagonal.

Dimemions. — Height of body, 1} inches; diameter at vertex, 15 lines; inferior
.diameter of base, 9 lines; superior diameter of base, 7 lines; height of base, 8%
lines ; height of first radials, 3 lines; width of base, about 4 lines.

‘This species, in the general arrangement of the plates, is very analagous to deti-
-oerinus (Doryerinus), Mississippiensis of Dr. Roemer, but the general form of the body
and pleces are’ quite different. Its summit, like that of 4. Mississippiensis, was,
doubtless, provided with spines or long thorns, since articular facets for such appen-
'&ﬁg'e,s ‘are perfectly plﬂfn on our specimens ; and detached spines, more than afi inch
long, oceur in the strata which have yielded them. ;
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Geological Position and Locality. — Found by Professor Swallow in the 6th Divi-
sion of the Encrinital Limestone, on North River, near Palmyra, Marion county.

ACTINOCRINUS ROTUNDUS—~YANDELL AND SHUMARD.
Pl A—Tig. 2=a, b,
Synonym — detinocrinites, Christy, 1848,— Lotters on Geology, PL. 1, fig. 3,4

General form ovate, sub-globose, surface of all the plates smooth. Buasal pieces
similar in form, rather small, pentagonal, forming united a low saucer, with o hex-
agonal rim; articular facet large, concave, contral perforation very small. 1st
radiul pieces hexagonal, a8 wide again as long ; 2d redials small, quadrangular, about
half a8 wide as the Ist radials, width rather more than double the length; axillary
picces rather larger than the last, irregularly pentagonal, supporting on each of their
oblique upper edges two brachials, and the upper ones of these, being axillary picces,
bear also two secondary brachials, from which ariss the free arms. The interradial
pieces, of which there are three between every two of the radial rows, are nearly
equal in size; those of the first order are octagonal, moderately largo, and their
length and hroadth is about equal; the pieces of the second order are elongated and
irregulurin form.  The anal pieces amount to eight or ten in number ; the first, which
rests on tho base, is regularly hexagonal ; it is longer than the 1st radial, and bears
throe smaller picces, one pentagonal, and two heptagonal.

The vault iy elevated, regularly convex, and consists of numerous polygonal
picces, which are large at the summit and diminish in size as they approach the ori-
fices of tho arms.  Tho proboseis is sub-central, and sitaated neurest the anal side of
the body.

Arms. — The example we have figured, exhibits twenty-one arm openings.

Dimensions, — Height, 9 lines; greatest width, 9 lines.

Formation and Localities, — 1t occurs at Rocheport,.in Boone county, and near
Palmyra, in Marion county, near the base of the Enerinital Limestone, and is one of
the most characteristic fossils of that formation.

. ACTINOCRINUS CURISTYI.
PL A—Tig. 3. -
Synonym ~Actinocriniles, Christy, 1848.—Letters on Goology, PL 1, Nos. 1, 2.

Body large, bell-shaped, plates thick, very slightly convex, surface smooth.
Base cup-shaped, ag wide again as high, picces nearly equal in size; lst radials
large, increasing slightly in width from below upwards, length and hreadth about
equal ; 2d radiels smull, short, quadrangular; axillary picces pentagonal, as wide
again as high; st brachials much wider than long, irregular in form, and larger
than the axillary radial pieces; 2d brachials considerably larger than the 1st bra-
chials, and, being axillary pieces, they support on their upper edges two large second-
ary brachials of an irregular form, each of which again bears a short sub-quadran-
gular piece, furnished with a facet for the articulation of the free arms. The inter-
radial pieces amount to four in number, and are very variable in form. The first
are large, longer than wide, and usually of an irregular octagonal form; the
others are small. - The anal picces amount to seven; the first, which rests on the
base, i of large size, heptagonal, longer than wide, and its sides are nearly parallel.
It supports three small pieces: one, central, slightly elongated, and hexagonal; and
two, heptagonal. These again are succeeded by three still smaller pieces, pentagonal
and hexagonal. The probosecis is nearly central, but only the base of it is preserved

"in our specimen. In a specimen from Oquaka, Illinois, figured by Mr. D. Christy,
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in his letters on Geology, about one inch of the proboscis remains attached to the
fossil. It is represented as being of a curved cylindrical form.

The dimensions of the specimen figured, are as follows: whole height, 14 lines:
height from base to vault, 12 lines; greatest diameter, 17 lines; inferior diameter
of base, 8 lines; superior diameter of base, 5 lines ; height of base, 2% lines.

1 have dedicated this interesting species to Mr. David Christy, to whom we are
indebted for the first notice of it. It wasvery properly placed by him in the genus
Actinocrinus, but the figures were unaccompanied by either a description or a specific
name. )

This species was found by Professor Swallow, near Palmyra, Marion county,
who regards it as being very characteristic of his division No. 6, of the Encrinital
Limestone. It was, also, discovered by Dr. Litton, in similar geological position, at

Rocheport, in Boone county.

ACTINOCRINUS PYRIFPORMIS, — SHUMARD.
Pl. A—TFig. 6—a, b.

Body large, pyriform, plates moderately thick, often prominent in their cen-
ters; surface smooth, sutures not very evident.

Base sub-cylindrical; width greater than the length; inferior border slightly
thickened, articular facet small, round, concave, central perforation minute, its form
unknown;; plates equal. First radial pieces large, elongated, about half as long
again as wide, sides sub-parallel, upper edges very short. Second radials nearly
square, very small, their length being only a fraction over a line, while the length of
the first radials is four lines; third radials (axillary pieces) hexagonal, length and
breadth about the same, and more than double the size of the second radials.
Brachial picces wide, hexagonal, and about equal in size to the axillary radjals;
their upper edges are nearly straight, and they are, also, longer than the others,
and support & wide, pentagonal piece, on whose oblique upper edges rest the arm-
bearing pieces; these are a little wider than long, and sometimes are hexagonal,
and sometimes heptagonal. The upper edges are furnished with a semi-circular
notch, which occupies about one-fourth the width of the piece, and leads into the
interior of the body. ‘The interradials are six in number ; the first and largest hep-
tagonal, on which rests two nearly regular pentagonal pieces; these are succeeded
by one smaller pentagonal piece, which is surmounted by a larger piece of a hepta-
gonal shape. Anal pieces. In neither of the specimens figured, can the number and
form of these plates be made out. ]

The vault is very convex, and consists of rather large pieces, chiefly of hexa-
gonal and heptagonal figures, of which the former are the most common.

Of the proboscis, only the base is preserved. Its position is sub-central and
nearest the anal side. The number of arms vary in different specimens. In the
larger specimen figured (Pl. A—Fig. 6, — a), the number of arms are indicated by
nineteen apertures. In the smaller example (Pl. A — Fig. 6 —2), there are twenty
apertures.

The dimensions of the largest example we have figured, are as follows: Height,
(‘23 lines; greatest diameter, about 15 lines; height, from base to arm openings, 18}
lines ; height of base, 3} lines ; inferior diameter of base, 5} lines; superior diame-
ter of bage, 5 lines. .

‘@eological Position and Locality. — This is one of the finest species of Crinoids
anyet found in the strata of our State, and is very characteristic of the Encrimital
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Limestone. DBoth the specimens we have illustrated were discovered by Professor
Swallow, necar Palmyra, Marion county, associated with the preceding species.

ACTINOCRINUS PARVUS. — SHUMARD,
Pl A—Tig. 9.

Of this elegant little Actinocrinus we possess only a fragment of the body, from
which, however, we are able to characterize tho species, so as to permit of its being -
easily identified. Tts general férm is globose; the surface is ornamented with very
fine, somewhat flexuous strice, which radiate from tho center of each piece to the
sides, where they unite with strisme from the adjacent pieces in such a manner as to
form several series of isosceles triangles around the body; the plates are thick and
very finely serrated at the sutures.

The dase is moderately convex, and has nine angles, six of which are salient and
three rotreating ; articular facet for the column small, concave, its border finely
crenulatod ; central perforation, extromely small and pentalobate.  First radial picces
wider than long, three of them hexagonal, and two pentagonal. Second radial picceshex-
agonal, nearly as wide again as long, their superior lateral edges very short.  Azillary
picees pentagonal, about as long as the second radials, but not as wide. Each row
of radial picces exhibits a slightly prominent longitudinal ridge, which becomes ob-
goleto as it approaches ths base. Jirst Brachial picees quadrangular, short, widest
above, and crenulated on the superior articular border, The number of interradial
pieces amounts to three, between every two radial rows. The first and largest is
hexagonal, with sides nearly equal, the others are chiclly hexagonal, with sides un-
equal.  Anal picees unknown.

The vault consists of many small piccos, irregular in form. The situation of the
proboscis is unknown, :

Dimensions. — Length, B lines; greatest width, 5 lines; height from base to
arm-openings, 8 linos; diameter of base, 2 lines.

Formation and Localily. — It was found at St. Louis, in the upper part of the
4t. Louis Limestone, associated with Luluechinus mullipora, and Poteriocrinus longi-
dactylus. 1t is very rare.

ACTINOCRINUS VERNEUTLIANUS, — SuyMARD.
Pl A—Pig, 1—a, b.

General form obovate, surface of plates-smooth.

Base, & low cup, widest above, slightly thickened at the inferior border, under
surface gently convex; articular facet of moderate width, deeply concave; central
perforation small.  First radials largo, a8 wide as long, three hexagonal, two hepta-
gonal, all of them exhibiting a central prominence, which in some specimens is quite
distinet, and in others obscure. Second radial pieces very small, quadrangular, about
ag wide again o8 long, their surfaces nearly plane. Awillary picces wide pentagonal,
supporting on cach side a short first brachial, which on the same specimen ig some-
times an axillary piece, and somctimes not; the form of the second and third bra-
chials is voery variable. Of the inlerradials, there usually exists but one between
every two rows of regular radials; sometimes, however, there are two, in which
a0 the second is quite small and irregular in form. The number of anal pieces
amounts to seven or eight ; the one resting on the base is hexagonal, equals in size
the first radials, and bears on its oblique upper edges two hexagonal pieces, one wider
than long, the other about as long as wide; these again, support thgee or four still
smaller pieces. ‘ ) :

The vault consists of numerous smoll pieces, united so as to form a nearly

N—IL.
®
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smooth convex surface. Proboscis sub-central. 'Arms unknown; the number of
arm-openings in the specimens under examination varies from fourteen to fifteen.

Dimensions. — This species presents some variety in form, dependent on differ-
ences in age. The adult specimen we have figured (Pl A, fig. 1, b), exhibits the
following proportions : — Length, 9 lines; greatest diameter,”8% lines; height of
vault, 3 lines; inferior diameter of base, 3 lines; superior diameter of same, 8%
lines ; height of same, 1 line. The young example (PL A, fig. 1, a) has the follow-
ing dimensions : — Length, 8 lines; greatest diametﬁ, 6 lines ; height of vault, 8%
lines ; inferior diameter of base, 2% lines.

Geological Formation and Locality. — Dr. Litton found this species abundantly
at Rocheport; and Prof. Swallow also obtained specimens of it in the Encrinital
Limestone, near Palmyra, Marion county, associated with dectinocrinus Missouriensis
and A. pyriformis.

ACTINOCRINUS KONINCKI— SHUMARD.
Pl. A—Tig. 8—a, b, c.
Synonym -—.Actt'mcri?n'tes, Christy, 1848.— Letters on Geology, Pl 1, Figs. 5, 6.

The calyx of this elegant little species has somewhat the form of an ancient urn;
the plates are thick, and nearly all of them are furnished with a central tubercle,
which is very prominent on the pieces composing the inferior half of the calyx.
Base about as wide again as high, decreasing rapidly in width from below upwards;
inferior border -trilobate ; under surface mearly plane, articular facet small, deeply
excavated, and circumscribed by a very slight prominence ; central perforation very
minute, round (?). 1stradial picces, threehexagonal and two heptagonal, rather higher
than the base, length and breadth about equal, each one bearing a very prominent
tubercle, the base of which is generally circular, but sometimes elliptical. 2d radial
preces, small, quadrangular, rather wider than long, with or without a central tuber-
cle. Axillary pieces, pentagonal as high as the first radials, and wider than long,
1st &rachials irregularly hexagonal and heptagonal, each supporting a 2d brachial of
a transverse sub-hexagonal form, from which commences the free arms. The énter-
radial pieces amount to only one between every two of the radial rows; this is of an
octagonal shape. The anal pieces amount to ten ; the first, which rests directly on the
base, is heptagonal, longer than wide, and bears, like the 1st radials, a very large
tubercle; on its upper edges rest three small pieces, the middle one hexagonal and
the lateral ones heptagonal; these support three smaller pieces, one heptagonal and
two pentagonal, to which succeed the rémaining and still smaller pieces. The vault
is of a depressed conical form, and consists of small polygonal plates. The pro-
boscis is sub-central, and always situated nearest the anal side.

Dimensions. — Length, 7 lines; length, from base to arm openings, 5 lines;
greatest diameter at summit, about 4 lines; height of base, about 1 line; inferior
diameter of same, 8 lines; superior diameter of same, 2 lines. :

~ Formation and Locality. — Occurs in the Encrinital Limestone, at Rocheport,
Boone county, and near Palmyra, Marion county, where it is associated with the
preceding species. Its vertical range in the strata is very limited.

GLYPTOCRINUS FIMBRIATUS. — SHUMARD.
Pl. A—TFig. 10—a, b.

" The body of this little Crinoid, when the delicate arms, tentacules and column
are attached, has the form of a broom. :
-~ The column is round, long, sleiider, and composed of thin joints, every third or
fourth joint being enlarged; its surface is very finely crenulated. Calyx Gonioal,
expanding rapidly from base to: summit. Basal pieces pentagonal; length and
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breadth about equal,  First radiul picces hexagonal, alternating with and a littlelarger
than the hasals,  To these succeed the second and third radials ; and the latter, being
axillary picces, support the free arms.  The remaining pieces comprising the cup
are 8o worn, that their form and arrangement eannot be accurately made out. The
armas are slonder, twice or thrice bifurcated, and composed of numerous quadrangular
joints, furnished with delicate tentaculw; arms and tentacule, very fincly and beau-
tifully crenulated.

This little speeies, in ita general appearance, and in the structure of the lower
port of the enp, benrs a strong resemblance to #ome of the species of Glyptocrinus
of Professor Hall. I have, therefore, placed it in that genus, although the examina~
tion of more perfect specimens than weo have at present may render it necessary to
teansfer it to somue other,

Genlvgical Poxition and Locality, -~ "This species oceurs in the Cape Girardean
Limestone, nssocinted with Tentaculites incurvus, Cyphaspis Girardeaucnsis, and
Avcidanpis Halli, on the Mississippi river, in Cape Girerdesu county.

TENTACULITES INCURVUS, = SUUMARD,
Pl B Figgs Gty b,

Tube attenuated, curved, with prominent sharp snnulations extonding to the
tip; at the large extremity thero are from five to six rings in the space of an cighth
of un inely, aed the intervening epaees are about double the widih ; but near the tip
the riugs are much eloser together, and there ure from eighteen to twenty in the
eighth of am inel: the whols number of vings amounts to ahont thivty-five, The
surface in covered with fine longitudinal striw, which oross the rings, as well as the
spaces. In woll-preserved specimens very fine trangverse strise oan be perceived.
Tho length of the tube varies from six to eight lines.

These little bodies vceur on the Mississippi, two miles above Cape Girardean, in
Capo Girardean Limestone, Thoy ocour in tho greatost profusion, associated with
Bnerinurus deltoidens, Cyphaspia (ivardeaensis, and Proctus depressus.

CRUSTACEA.

CYTHERE SUBLAEVIS, — SHUMARD,
LB e Mg, 15,

Carapace small, sub-ovate, smooth, nearly as long again as high, moderately
tumid, most prominent posteriorly; posterior end a little wider than the anterior,
rounded ; ventral margin straight, its anterior extremity extonded into a minute
pointed process, Just within the borders & faintly impressed line may be traced
entirely around the valves. Tho surface is highly polished.

This little species is very analagous to Cythere Phillipsiana, Koninck, from the
Carboniferous System of Belgium and Yorkshire. 1t différs in being proportionally
longer, and the process on tho ventral margin ig much smaller and more acute.

Dimensions, = Loength, two lincs; height, 1} lines.

1t oeeurs in the 1st Magnesinn Limestone, near its junction with the Saccharoidal
Sandstone, near Hamilton Croek, 8t. Louis county, and in Ste. Genevieve county.
1¢ 18 very abundant, beds several feet thick being composed almost entirely of the
remaing of this little orustacean. At these localities the fossil is always divested of
its shell. Professor Swallow has, however, discovered some individuals on Spencer’s
Creek, Ralls county, in which the outer crust gtill xemains, and from these the above
doscription has been drawn. N '

Ne—TT2.
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TRILOBITES.

PROETUS SWALLOWI*— SHUMARD.
PL B—Fig. 12—a, b.

Head semicircular, swelled, exterior border narrow, slightly elevated and
marked with four or five thread-like strise ; sinus of the border shallow and indis-
tinct ; posterior border of cheeks rather wide, and limited internally by a shallow,
but distinet groove; genal angle short and rovnded ?; gladella tumid, elevated above
the plane of the cheeks, occupying about four-fifths the entire length of the head,
rather more than half as wide as long; front rounded; sides convex, in advance of
the eyes; slightly concave in the middle, and expanding again posteriorly ; lohation
‘indistinctly marked by three very shallow depressions on each side, the anterior and
middle ones being nearly obsolete; occipital segment wider than the base of the
glabella; convex, and as high as the glabella; occipital furrow slightly arched to-
wards the front, narrow, rather deeply impressed, widest at the extremities; the
furrow which separates the globella from the cheeks (dorsal sinus) is narrow, flexu-
ous and slightly impressed ; checks elevated in the middle, declining rapidly towards
the borders; eyes reniform, moderately developed, not as high as the glabella, pal-
pebral lobes semi-oval, visual surface very minutely reticulated. Z%orar with nine
segments; axal lobe very elevated, width greater than the lateral lobes, rings
rather wide, flattened in the direction of the axis; separated from cach other by
straight, narrow, but well-defined grooves; segments of lateral lobes flattened be-
tween the knee and axis; the two bands are of nearly equal width; extremities
rounded. Pygidium parabolic, moderately convex; length about equal to the head,
border rather wide; axal lobe elevated, as wide as lateral lobes; segments eleven,
flattened, separated by straight and feebly-impressed grooves; lateral lobes about
seven, indistinet.

The whole surface is minutely punctate; the punctee sometimes disposed in
quincunx and sometimes irregularly.

Dimensions. — Length of head, 8} lines; greatest width, 6 lines.

Formation and Locality. — This pretty little species was found by Professor
Swallow, in the lithographic limestone of the Chemung Group at Choutesu Springs,
Cooper county; and by Mr. F. B. Meek, in Moniteau county.

Dedicated to its discoverer, Professor G. C. Swallow.

PROETUS MISSOURIENSIS, — SHUMARD.
) P1. B—Fig. 13.—a, b.

Qlabella tumid, -greatest ‘hei‘ghf} about the center, o%oid, obtusely rounded in
front, truncated posteriorly, length a little greater than the width, widest behind,
three furrows on either side, posterior pair strongly marked : these commence at the
dorsal sinus, about one-third the distance from base to front, pass in a curve back-
wards, and bifurcate about midway between the center and sides of ‘the glabella ;
one branch, very shallow, is continued for a short distance almost transversely; the
other bends backwards nearly to the occipital sinus, and with the main branch par-
tially encloses a large oval lobe on each side, the lobes separated by a space about
half the width of the glabella; middle pair of farrows, shallow, curving backwards
in a direction nearly parallel with the posterior onmes, but considerably shorter;
- saterior pair feebly impressed, a little oblique ; occipital sinus a little convex towards

\"‘»“In the following descriptioﬁ. of Trilobites I have followed, with but little alteration, the nomen~
lature of B de. B it A
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the front, shallowest in the middle; occipital ring wide, flattened, much lower than
the plane of the glabelln. Pygidium semi-circular, flattened convex, width doubl:
the length, margin broad and slightly concave; axal lobe almost as wide as the
lateral lobes, rounded at the extremity, segments ten, separated by strongly-marked
furrows ; lateral lobes flattened, with six or seven segments, separated by shallow,
but well-marked furrows ; surface thickly studded with granulw, which are rather
smaller than those of the glabella.

Dimensons. - Length of head, 8} lines; greatest width of glabella, 73 lines;
length of pygidium, 6} lines; width of ditto, 1 inch.

Checks and thorax unknown,

This is ono of the most heautiful species found in our rocks, The test is of &
light ehesnut brown eolor. ’

Liocality. - Tt was obtained by Prof. Swallow, from the Lithographic Limestone,
at Hannibal, Louisisna and Choutean Sprivgs, Missour, associated with Productus
Murchisonianus, Spirifer cuspidatus and Chonetes ornata.

CYPHASPIS (URARDEAUENSIS, — Snusany,
DL B—TFig. 11—a, b,

Thody ovate, depressed; head noarlgisemicireular, forming more than one-third
tho length of the body, very moderately convex, exterior border raised, narrow,
protonged posteriorly into slender, arched spines, which extend to the seventh tho-
racie articulation; within the border is a narrow well-defined groove, and between
this and the furrow which passes round the front of the glabella is o slightly-raised
surface. (/labelle subovate, rounded before, truncated behind, oceupying rather
more than two-thirds the length of the head, greatest width a little in advance of
the middle, surface moderately convex and but little elevated above the cheeks, when
compnred with other species of the genus; at the base on. either side is a small
ovate lobe, about half the length of the glabella, and entirely separated from it by a
narrow, deeply-impressed groove; longitudinal furrows narrow, profound, uniting
in front of tho glabella; occipital furrow straight, narrow, deep; occipital ring’
about as high as the glabella, wide in the middle, narrowing towards the extremities,
garnished with a minute eentral granule; choeks depressed convex; eyes small,
nearly circular, situated vory near the glabella, and opposite the anterior half of its
lateral lobes.  Z%horaz with ten segments, trilobation strongly marked by the longi-
tudinal furrows; axal lobe wider than the lateral lobes, slightly flattened in the
middle, rings slightly arched towards the front, separated by strong furrows ; seventh
ring provided with a slender spine, o Jittle flattencd on the sides ; it extends directly
backwards, nearly two lines bayond the extremity of the pygidium. The entire
length of this appendage is about four lines; it rises by a thickened base, and ter-
minates in an acute point. Plewre rounded at extremities, each with a deep groove .
running nearly the entire length, bend of the knce nearest the axal extremities,
Lygidium semicireular, twice a8 wide as long, border narrow, axal lobe about as
wide as one latoral lobe, rings from five to eight (varying in different specimens),
sogments of lateral lobes tolerably distinet, grooved throughout their entire length.
The surface of the crust appears perfectly smooth to the naked eye, but when ex-
amined with & strong lens, numerous minute granule are to be seen. ‘
Dimensions, — Length, 7 lines ; greatest breadth, 6 lines; length of head, 2%
lines. ’ :

The species desoribed, as far as my observation extends, is the only example of
the genus hitherto observed in Americon strata. The depressed form of the glabella
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and the large size of its basal lobes will distinguish it from its European congeners,
with one exception, Cyphaspis depressa of Barrande, from the Upper Silurian strata
‘of Bohemia, which, also, possesses these characters. In other respects, however, our
fossil is widely different, and cannot be mistaken for that species.

The only perfect example of this trilobite we have found, is represented in
plate B, Fig. 11, . An interesting feature in this specimen is the remarkable
spinal appendage, which rises from the seventh axal ring of the thorax, and which,
notwithstanding its extreme delicacy, is beautifully preserved in nearly a normal
position. Barrande has observed a similar appendage in a number of Bohemian
species of Cyphaspis, and Salter figures a fine example from the Silurian rocks of
Britain. In all the specimens mentioned by these authors, however, the spine arises
from the sixth axal ring of the thorax, instead of from the seventh, as Cyphaspis
Grirardeauensis.

Lormation and Locality. — It oceurs in the Upper Silurian strata (Cape Girar-
deau Limestone), on the Mississippi river, two miles above Cape Girardeau, Mis-
souri, where it is associated with Proetus depressus, Encrinurus deltoideus, and Homo-
crinus,

ENCRINURUS DELTOIDEUS. — SHUMARD.

o1 -3 10.

Head and Thorax unknown. .

Pygidium subtriangular, width greater than the length, moderately convex,
arched before, extremity rounded and bent slightly upward ; azal lobe flattened con-
vex, a little elevated above the convexity of the lateral lobes, from which it is well
defined by the longitudinal furrows; rings about twenty-four, narrow ; the first four
-or five only are entire, the others are interrupted by a longitudinal ¢pace, which runs
down the middle of the axis, and bears several very small granules, which are indis-
tinet, and, in the specimens before us, are only apparent on the anterior third of its
length ; on each side of this interval, the rings are separated by strong transverse fur-
rows, nearly as wide as the rings ; lateral lobes, each about one and a half times the

- width of axal lobe; ribs eight on each side, narrow at their origin, and becoming
wider as they approach the border, curved downward and backwards, the last two or
three being nearly parallel with a line drawn through the length of the axis; furrows
deep, smooth, and about half as wide as the ribs. The surface of the test appears
perfectly smooth to the unassisted eye, excepting the annulations of the axis, which

8l of granules. ~With the magnifier, minute granulse are to be seen, par-

ticularly near the borders and posterior exiremity. The shell is of & beautifal

chestnut brown color. g

Dimensions of largest specimen of the pygidium : length, 9 lines; width, 10}

lines.
It is nearly related to Encrinurus sex-costatus, Salter, from which it differs in
the greater number of ribs of the axal and lateral lobes of the pygidium, and in its
axis, which is longer and narrower. From the pygidium of Bnerinurus punctatus, ag
figured by Murchison, MecCoy and Hall, ours may be readily distinguished by its
greater width, rounded posterior extremity, and the greater width of its ribs. It
cannot be confounded with any other species of the genus. |

Formation and Locality. — It occurs with the preceding species in the Cape Gi-

rardeau Limestone, on the Mississippi river, about two miles above Cape Girardeau.

We. have found several specimens of the pygidium, but, up to this time, no por-

tions of the head or thorax have been discovered.
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PHILLIPSIA MERAMECENSIS, ~ SHUMARD.
Pl B Fig. 0,

Pygidivm semi-eliptical, rather wider than long, very convex; border mode-
rately narvow 3 aaul lobe not quite as wide ns the lateral lobes, and cousiderably
clovated nhove thems anterior extremity arched; posterior extremity obtusely
rounded ; rings thirteen, convex on the dorswm, flattened on the sides; trangverse
furrows vather deeply impressed on ghe dorsum, but shallow and narvow on the
flnttoned sides ; lateral lobes strougly arched downwards; vibs about twelve, dis-
tinet, except the two or three last, which are ohseure; the first four from the
thoracie margin marked with o ghallow but distinet furrow, which ig situated very
near the posterior edge 3 furrows between the xibs rather deeply impressed. Sur-
face vory finely granulose,

Dimensiona, - Length, 6 Yines; grentest width, G lines.

Geologival  Position and Lueality. — Oceurs in the Archimedes Limestone, on
the Mernmee River, at Fenton, $t. Louiy county.

¥
DALMANIA TIIDENRIVERA. ~SHUMARD.
Pl B Kigge Bomty by €,

Hend sub-semicireular, but little olovated, granuloso; oxternal border wide,
slightly raised, and with s broad shallow groove extending nearly the entire
length; front extonded into a remarkablo three-lohed process, about four lines wide
at the huse, and three and o half lines long; tho loboes angulated and bent slightly
upwards ; one, o little the largest, projects forward from the middle of the process,
snd oveupies nbout hulf its length; tho others avise from behind the central lobe, and
project laterally one on either gide, thelr extremitios being about five lines apart.
Ou ench wido of the process the border is notched about half its width. The genal -
anglen are broad, flattencd convex and slightly curved at the tip; their length about
equal to the head, oxclusive of the frontal process. (/lubelle very moderately con-
vox; frontal lobe transverse, somewhut losengo-shaped, with the anglos rounded,
ocoupying more than ono-half the Jength of the glabells, including the occipital
ring, and separated from the cheeks by & well-defined dorsal furrow, which becomes
obsolete in front; Intoral furrows well impressed, and extonding rather more than
one-third the distance ueross the glabelln; anterior pair dirceted obliquely back-
wards, forming, with the axis, an augle of about geventy degrees ; second pair
directod forwards; posterior pair transverse. Eyes largo, lunate, very ologe to the
glabella, and extending from the occcipital to the anterior lateral furrows. The
visual surface of each eye contains sbout thirty-cight vertical rows of lenses, the
maximum number in o row being ten, the wholo number about 350, The cheeks
are very slightly convex. ‘ :

Pygidium sub-trinngular, flattoned convex; border from & half to aline wide, pro~
longed posteriorly into u pointed gpine from one to two lines long. Auzis but little
raised above the Internl lobes, forming about one-fourth the entire width, tapering
gradually, roimded and slightly prominent at the extromity, from which an obscure
carina extends to the caudal spine; rings fourteen, flattened convex, geparated by
narrow grooves; lateral lobes, with nine or ten sogments, gently curved, and their
extromities conlescing with the border ; furrows rather wide but shallow, each with
two shallow pits near the border, separated by o slightly-raised carina.

" Pormation and Locality. — This specics is quite characteristic of the Delthyris
Shaly Limestone, on the Mississippi river, below Bailey’s Landing, in Perry county,
and at Birmingham, in Cape Girsrdesu county. '
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CALYMENE RUGOSA.— SEUMARD.
Pl B—Fig. 14.

Of this handsome species we have found only the pygidium. Itis m\%ch inder
than long, and the posterior border is moderately rounded. The surface is thlc'{;ly
studded with granules, which are most numerous on the borders. Axds not as wide
as one lateral lobe ; rings eight, separated by rather deep furrows, scarcely half as
wide as the rings ; lateral lobes with about fize segments, which continue to the ?x-
terior edge, each one divided into two nearly equal parts by a slight forrow, which
extends nearly to the extremity ; furrows between the ribs becoming nearly obsolete
before attaining the edges.

Dimensions. — Length, 6} lines; width, 10 lines.

The pygidium here described is very similar to that of Calymene incerta, Bar-
rande, but the axis is narrower, and the lateral lobes wider. .

Formation and Locality. — This species occurs on the Mississippi river, one mile
below Birmingham, in the Delthyris Shaly Limestone.

ACIDASPIS HALLI. — SOUMARD.
Pl B—Fig. T—a, b, c.

This is, perhaps, the most beautiful of the American species of Acidaspis, axfd
the only one known to me from western localities. We have not yet succeeded in
obtaining an entire individual, but the specimens in the State collection are suffi-
cient to enable us to illustrate most of the essential characters of the species.

The glabella is very moderately convex ; its length is 2} lines, and its width,
between the eyes, is about 3 lines ; frontal border elevated, garnished with a row of
closely-set granules, and limited internally by a deep furrow ; dorsal sinuses rather
deep and nearly parallel with each other; false sinuses well defined from their com-
mencement at the middle lateral furrows, to the occipital furrow ; mesial lobe of
glabella slightly elevated above the lateral lobes, and bearing a wide frontal lobe,
forming a little more than a fourth of its length, and behind which the sides are
slightly arched; of the lateral lobes the middle one is nearly circular, the posterior
one oval ; no antero-lateral sinuses, the middle and posterior ones neatly defined and
deep; occipital sinus distinctly marked, but rather shallow in its middle third;
occipital ring very slightly elevated above the plane of the median lobe, rather wide
in the middle, constricted at the extremities, posterior edge of constricted portion
bearing a prominent granule on either side; area between the groove of the occular
thread and dorsal sinus narrow, triangular, and ornamented with a double row of
granules; occular thread very slender, bearing a single series of granules; eyes
situated directly opposite the posterior lateral lobes; movable cheeks as wide as the
median lobe of the glabella is long; border well defined, and terminating posteriorly
in a slightly-curved acute spine, about two lines in length ; exterior edge ornamented
with about fourteen spines, increasing in length as they recede from the front, sand
two of them situated on the genal spine; the forward ones are blunt at their extre-
mities, the others are drawn to a sharp point. ¥

Thoraz.— The number of segments composing the thorax is unknown. In the
specimen figured, which is the most perfect one in our possession, eight are pre-
served; azis not so wide as ome of the lateral lobes; lateral segments each bearing
8 bourrelet of a semi-cylindrical form, occupying about half its width, and garnished
with a row of granules; posterior band very narrow and difficult to be seen ; anterior
band very slightly convex, narrow and granulose. )

Pygidium minute, sub-semicircular; axal lobe occupying about one-third the
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entire width, consisting of two rings; lateral lobes very slightly convex; the single
gegment which arises from the first axal ring is narrow at its origin, but becomes
vather broad before attaining the margin ; it is prolonged into a primary spine, one
on each side, about one and & half lines long, and between these are two secondary
spines, sbout half as long as the former; the lateral borders are also furnished with
two, and sometimes three secondary spines on either side.

Dimensions, — Length, about 7 lines ; width of eighth rib of thorax, exclusive of
spines, 6} lines; length of pygidium, 1 line.

Formation and Locality. — Fragments of this elegant little trilobite are quite
¢ommon in the Capo Girardeau Limostone, on the Mississippi river, in Cape Girar-
desu county.

Dedicated to Prof. James Iall.

PRODUCTUS ABQUICOSTATUS,— SHUMARD.
Pl ¢ —Tig. 10.

Synonyms — Productus — Christy, 1848, Lotters on Geology, PL. 6, Fig. 1. Productus
cora-—D. D. Owen, tieol. Rep., Towa, Wisconsin and Minnesota, Tab. V., Fig. 1
(not L. cora of D'Orbigny).

Shell large, broad, hinge-line equal to the greatest width of the shell. Dorsal
valve much clovated, arched, visceral portion slightly fattened on the middle, sides
falling rathor abruptly to tho cars. Mars large, triangular, with three or four
broad folds, which are not continued across the visceral portion. Just within the
cardinal border is o rango of four or five small tubes on cither side of tho beak.
Thoe beak is moderately obtuse, and passes a little beyond tho cardinal border. The
gurfaco is covored with Jongitudinal rounded ribs, which, at about one-fourth of the
distaneo from tho benk, preserve nearly an uniform width to the front margin, Some
of tho vibs bifurcate mear tho beak, snd then continuo without further division,
the mpaces betweon heing oconsionally supplied with new ones; they are nearly
straight on the hack of the shell; on the gidles, they are curved towards the lateral
borders, and rendered flexuous by tho folds. At ten lines from the beak there are
fittoen ribs in the space of five lines; the whole number is from 150 to 160. The
surface is studded with slender tubes, which in some specimens are separated from
ench other by pretty regular intervals, and arranged in oblique lines across the
ghell ; in others, they are seattered promiscuously over the surface. In o specimen
before us, we can count six ranges of these tubes gseparated from each other by
regular distances of about four lines. In another example, they arc more numer-
ous and nearer togother. They occupy rather more space than the width of the
riby. Ventral valve concave, visceral portion nearly planc, subquadrilateral, with
geveral folds which continue across the shell; these are prominent on the ears and
side, but as they approach the middle they beeome obscure.

Dr. Owen refers this specios to Productus core, D’Orbigny, from which, bowever,
it differs in many respects. The cardinal line is much wider, ears larger, xibs
coarser and fower, and the spaces between the ribs are not more than half their
width, the reverse of which is the case in the Productus Cora.

This fine species was found very abundantly by Professor Swallow, in the upper
Cosl Measures, on the Missouri river, at Towa Point, Bondtown, Dallas, mouth of
Platte river and Weston.

CIIONETES PARVA. ~ SHUMARD,

Shell small, sub-semicircular, cardinal line straight, front and sides regularly
rounded. Dorsal value convex, most prominent near the beak, sinus very shallow;
ears short, slightly concave; surface marked with rounded, dichotomous ribs, sepa-
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rated by spaces not as wide as the ribs; the number on the border amounts to about
forty-five. On the ears the ribs are not so prominent as on the vaulted portion of
the shell. Ventral valve with a slight elevation in front, corresponding to the sinus
of the dorsal valve. Area and spines unknown.

The specimens we have of this species are somewhat worn, so that all the
characters cannot be determined. It is believed, however, that the above descrip-
tion will identify the species.

Locality. —Found by Professor Swallow, in the Coal Measures, in Boone county.

CHONETES ORNATA. —SHUMARD.
Pl.C—Fig. 1.—a, b, c.

Shell small, sub-gemicircular, transverse, greatest width at the cardinal border.
Dorsal valve moderately conyex, hinge-line prolonged into small acute ears, which
are smooth, slightly deflected and convex; cardinal border, with three or four
minute spines on each side of the beak ; surface, with from thirty to forty round_ed
ribs, separated by sulei not quite as wide ag the ribs; some of the latter bifurcate
twice or thrice, and others proceed from the beak to the border without division.
They are crossed by fine concentric undulating lines of growth, which are barely
visible to the naked eye. Ventral valve moderately concave, with a shallow trans-
verse depression on the ears, corresponding to the convexity of the opposite valve.

'Dimensiom. — Length, 2} lines; breadth, 5 lines. In the number and charac-
ter of the ribs, the 0. ornata is analagous to 0. nang, but it differs in being propor-
tionally wider and more depressed. From, C. convoluta (Phillips” sp.), to which it,
also, bears considerable resemblance, it may be readily distinguished by the ribs,
many of which are dichotomous, whereas they are always simple in the former
species.

This pretty Chonetes is ome of the most characteristic fossils of the Chemung
Group of Missouri. It was obtained by Professor Swallow, at Vandever's Fallg,
Cooper county, Louisiana and Hannibal, and by Mr. Meck, in Moniteau county, It
is quite common, particularly in the Lithographic Limestone.

SPIRIFER PLANO-CONVEXA.—SHUMARD.

Shell small, plano-convex, semi-elliptical, greatest width near the middle, sur-
face of valves smooth. Ventral valve nearly plane, presenting only a slight con-
vexity near the beak, no mesial ridge; ecardinal line straight, short, less than the
Wwidth of the shell ; lateral borders and front regularly rounded ; area short, trian-
gular, having a rather wide foramen, with the lateral edges raised. Dorsal valve
gibbous, greatest con€exity at the middle, a faint mesial sinus running from the
beak to the front; beak produced and rather strongly incurved ; deltoid foramen
moderately wide, edges slightly raised ; no deltidium in any of the specimens ox-
amined. ’ ‘ ) :

Dimensions. — Width, 8} lines; length, 8 lines; height, 2 lines. The surface
of this shell, to the naked eye, appears smooth, but some specimens under the magni-
fier exhibit faint longitudinal strie and fine concentric lines of growth.

This species was found abundantly in the Upper Coal Measures, om the Mis-
souri, near the mouth of Platte River, associated with Productus Wubashensis, Chonetes
granulifera, etc. For other localities, refer to Prof. Swallow’s Report, p. 79.

SPIRIFER? PECULIARIS.—Sm0yARD.
Pl C—Fig. 7—a, b.

Shell transverse, gibbous, length and breadth nearly equal, card_inal{“}flhgles
;qun&ea. “Dorsal valve more inflated than the ventral, greatest conyexity near the
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besk; beak large, prolonged, elevated, incurved; hinge-line shorter than the width
of the shell, flexuouns; sinus shallow and narrow, extending from beak to front, not
plicated ; ribs, six or seven on each side of the sinus, simple, convex, rather broad,
separated by narrow, slightly-impressed furrows; ares very small, triangular, not
very distinetly marked, equal to about one-third the width of the shell, aperture
triangular, longer than wide ; ventral valve convex, mesial ridge moderately elevated
above the general convesity, simple, sometimes with a very slight linear longitu-
dinal furrow; beak obtusely rounded, slightly incurved; area narrow; surface
of the valves marked by very fine concentric undulating lines of growth.

Dimensions. — Length, 73 lines; width, 9 lines. .

This shell is placed with doubt in the genus Spirifer, a8 it presents some cha-
racters at varience with the species now included in that genus. In some of its cha-
racters it resembles the species for which the genus Martinia has been proposed by
Prof. McCoy.

Formation and Locality. — This species is characteristic of the Chemung Group,
at Chouteau Springs, Cooper county.

SPIRIFER KENTUCKENSIS, —S1umarD.

Synonym— Spirtfer octoplicatus? ¥all, Btansh. Exped, to Salt Lake, p. 409 ~~Pl, XI.—Fig. 4=~a, b
(not 8. octoplicatus of Soworby). :

Mr. Tall refers with doubt the shell we have named as above, to Spér. octopli-
calus of Sowerby, from which it differs in several respeets. Mr. Sowerby’s deserip-
tion, in the sixth volume of his Mineral Conchology, reads thus: ¢ Transversely elon-
gated, gibbous, semicireular, plaited; plaits eight or ten, deep and angular; central
elevation, plain; beaks remote, incurved; area triangular curved.” In some speci~
mens procured by Professor Swallow, ou the Missouri river, not far from Weston, we
notice the following charaoters: Transversely elongate, gibbous, sub-semicircular,
with from six to nine plaits on each side of the mesial sinus (the number varying
with the age of the shell); plaits rounded, crossed by concentric, undulating sharp
lines of growth, thickly studded with minute granulae. ,

I found this shell, several years since, in the Coal Measures of Grayson county,
Kentucky, and retain for it the name by which I have ever since known it. It is
sgsociated with Terebratule subtilita, Productus splendens, and Chonetes mesoloba.

SPIRIFER MARIONENSIS, — SHUMARD.
PL C—TFig. 8 —a, b, ¢; d

Shell transverse, sub-semicircular, rather gibbous; hinge-line extended into
acute eors, and equal to twice the length of the shell. Area narrow; borders sub-
parallel, marked with very fine transverse strizs, and more apparent longitudinal
gtrise, Dorsal valve more gibbous than the ventral valve; aperture rather broadly
triangular, and not elosed by a deltidium ; beak pointed, incurved; sinus commenc~
ing at apex of the beak, narrow, shallow, with three or four plications, which do not
vary in size from those on the sides of the valve. Ventral valve regularly convex;
mesial ridge searcely elevated above the gencral convexity of the shell, being only
o little prominent towards the front, The surface of the shell is marked with about
fifty rounded ribs, mostly simple, except on the mesial fold and sinus, which are
dichotomous ; xibs erossed by fine undulating lines of growth.

This beautiful shell is easily recognized by its narrow area, and the slight eleva-~
tion of its mesial fold, which, in young examples, is sometimes even concave. In
young specimens, the cardinal border is produced into long mucronate points.
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One of the most characteristic and abundant fossils of the Chemung rocks of our
State. It was found by Professor Swallow, at Chouteau Springs, Cooper county ; at
Hannibal, Marion county, and Louisiana, Pike county. Mr. Meek, also, observed it
in Moniteau county. .

CYRTIA ACUTIROSTRIS. — SIUMARD.
Pl. C—T¥ig. 3—a, b, ¢.

Shell small; area very high, nearly an’ equilateral triangle; greatest width at
the cardinal margin. Beak of dorsal valve very slightly incurved in most specimens,
" sometimes straight; deltoid aperture narrow, becoming abruptly dilated near the
base; lateral edges slightly elevated; the elevation most prominent at the dilated
portion; mesial sinus commencing at the tip of the beak, rather deeply impressed
and destitute of ribs. Ventral valve semi-elliptical, flattened convex ; mesial ridge
elevated above the general convexity of the valve, and well defined by a wide con-
cave space on either side. Some specimens exhibit a faint longitudinal sinus running
the whole length of the mesial fold. Valves with four or five simple rounded ribs
on each side of the mesial fold and sinus, erossed by fine undulating subimbricating
lines of growth.

This shell is very nearly related to Cyriia (Spirifer) pyramidalis, Hall, from the
Niagara Group of New York; but it differs in the form of the aperture, which is
‘wider, the ventral valve is more convex, and the mesial ridge and sinug, larger.

“QOeetrs in’ the thhographw leestone of the Chemung Mississippi,
at Hannibal and Lou‘?ia.uhf"‘ Rt

RHYNOONELLA ms«omxmm‘srs  NioMARD.
Pl. C—TFig. §~—a, b, c.

Shell gibbous, subtriangular; beaks sharp; greatest width usually mear the
front, but very variable in different ages of the shell. . Ventral valve much more cle-
vated than the dorsal valve; degree of elevation varying according to the age of the
shell ; %eak incurved, pointed ; mesial ridge obscure, with from two to three obscure
rounded folds, commencing a short distance in advance of the beak, and becoming
more prominent towards the front, where the valve is emarginate, and presents two
or three deep indentations. Dorsal valve slightly convex near the beak, nearly
" plane anteriorly; sinus broad and shallow in young examples, becoming deeper
in the more advanced ages of the shell; ithas two or three wide obscure plaits, some-
times reaching the beak. Tongue of sinus quadrangular, bent upwards at nearly
right angles to the plane of the valve, and in most specimens equal in length to one-
third the. length of the shell. .. The cardinal line is sinuous. The surface of the
valves is covered with very fine, concentric, imbricating, waved lines of growth.

Professor Swallow found this species quite common in the Chouteau Limestonse
of the Chemung Group, at Vandever's Falls, Cooper county, It also occurs at
Providence, Boone county.

RIIYNCOVFLLA GOOPERENSIS ——SHUMARD.
Pl C~ Fig. 4 —a, b, ¢, d.

Shell sub-pentagonal, transverse; surface covered by prominent, simple ribs,
. Increasing in size from beak to front. Dorsal vilve moderately convex near the
beak and on the lateral lobess sinus shallow st first, but profound and very wide at
.the front, with seven rounded equal :nbs, the: last somewhat angular; lateral lfim
. With seven ribs, rounded at their omgm, but becommg angular at the front; tongue
of ‘the sinus very wide, equsl to nearly one<third the length of the. shell.
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Ventral valve more convex than the dorsal valve, and more regularly rounded ;
median ridge corresponding in width to the sinus, and very moderately elevated.
Beak of dorsal valve pointed and entire; cardinal horder longer than sides; ante
rior and lateral commissure denticulated; surface covered with numerous fine fili-
form strise.

This shell is very variable in its proportions; some specimens are very gibbous ;
the tongue of the sinus is quadrangular and bent at nearly right angles to the plane
of the ventral valve, while the opposite valve is profoundly emarginate.

This specics was discovered by Professor Swallow, in the Choutean Limestone,
agsociated with the preceding.

It resembles very closely some of tho varieties of Rhynconells (Terebratula)
pentatoma.

RHYNCONELLA BOONENSIS. — Snumann.
Pl 0~ Fig. 6—a, b

Shell sub-triangular, length and breadth about equal, greatest width at the
cardinal border, and diminishing rapidly to the front, where it terminates in an ob-~
tuse angle; cardinal border sinuous, terminating exteriorly in small salient ears;
dorsal valve longitudinally convex, concave from side to side, furnished with two
folds which are very obscure at the beak, but become rather prominent and broadly
angular as they approach the front; sinus indistinet near the beak, large and mode-
rately deep in front; tongue of sinug trinngular; beak rather obtuse and strongly
incurved; hinge-line sinuous and situated some distance within the cardinal border;
ventral valve shorter than dorsal valve, convex on the middle, sides nearly per-
pendicular; mesial fold indistinet mear the beak, becoming broad and somewhat
prominent in front. ‘ e ow '

Dimensions, — Length, 11 lines; hoight, 8 lines.

Formation and Locality, — This shell ocours in the middle division of the Encri-
nital Limestone, near Columbia, Boone county. Itis rare, only one specimon having
been found, :

ORTIIIS MISSOURIENSIS, ~ SUUMARD.
PL O —Tig. 0—a, b.

8hell transverse, semi-elliptical, depressed convex; cardinal margin equal to
the greatest width of thoshell; dorsal valve very gently convex, with a broad and
very shallow sinus; boeak pointed, flattened, and not extending beyond the cardinal
border ; surface covered with fine, sharp, rounded, simple ribs, with interstitial ribs
often planted between, which, before reaching the border, attain the same size as
the regular ones; the number on the border amounts to fifty or sixty., With the as-
sigtance of the lens we can perceive numerous very fine concentric strise, which give
to the surface a very elegant appearance.

Lormation and Locality. — Oceurs in the Cape Girardeau Limestone, on the Mis-
sissippi river, two miles above Cape Girardeau. '

" LEPTAENA MESACOSTA,— SEUMARD.
Pl. O —Fig. 2

Shell small, subquadrangular, transverse; greatest width at the cardinal border,
which is extended into small triangular ears; dorsal valve gently convex; beak
pointed, slightly prominent, and passing slightly beyond the cardinal border; s sin-
gle longitudinal rib extends from beak to front, on either side of which the surface
ig thickly covered with fine dichotomous longitudinal strise, of which th'e nwmber,
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two lines from the beak, is about twelve in the space of one line; longitudinal strie, '
crossed by very fine concentric strise of growth. '

Ventral valve and area unknown. i

Dimensions. — Length, 4 lines; greatest width, 6 lines.

Formation and Locality. — This species is characteristic of the Cape Girardesu
Limestone, on the Mississippi river, in Cape Girardeau county. .

AVICULA CIRCULUS,~—SuuMARD. N
Pl. C—Fig. 14.—a b.

Shell suborbicular, slightly convex; cardinal line about equal to two-thirds
the width of the shell; length and width about equal; ears small and angu-
lated; beak rather pointed, elevated slightly above the caxdinal line ; posterio-supe-
rior edge of visceral portion gently concave; sides and front regularly rounded ;
surface marked with sharp concentric strise, crossed by longitudinal undulating
strise; near the beak two or three obscure folds are oceasionally seen.

The Aviculs circulus is very mearly related to Avwicula (Pecten) dolabracformis,
from the Chemung Group in New York, described by Professor Hall in the Geologi-
cal Report of the 4th Distriet. Our gpecimens, however, are constantly more orbi-
eular, and less oblique.

Geological Position and Locality. — It was found very abundantly by Professor
 Swallow, in the Choutesn: Limestons of the Chemung Group st Vapdover's Falls,
Cooper county, and by Mr. Meek, in Moniteau county. '

AVICULA COOPERENSIS. ~ SHUMARD.
Pl C—Tig. 15.

Shell flattened, convex, sub-orbicular, slightly oblique, length and width about
equal; beak pointed; hinge-line short, equal to about ome-third the length of the
shell ; wings small, subrectangular ; surface of the shell covered with fine, concen~
tric, crowded strise, crossed by six or seven slightly elevated longitudinal ribs.

Dimensions. — Length and width, about nine lines.

In its surface markings, this shell resembles Avicule Kanzanensis, Verneuil
(Geol. de la Russie et Ural Mont., Tome 2, page 820, pl. xx., fig. 14), but it is
neither 5o gibbous or oblique, and the longitudinal ribs are not spino@s’,‘as in that
species. )

Formation and Locality. — Very abundant and characteristic of the Choutean
Limestone at Vandever’s Falls, Cooper county. .

ALLORISMA HANNIBALENSIS.— SHUMARD.
Pl. C—Fig. 19.

Shell transverse, subovate, rather depressed; snterior extremity rounded, pos-
terior extremity obliquely truncated and obtusely angulated; basal margin gently
rounded ; hinge margin slightly concave; beaks obtuse, situated at about one-third
the distance from the anterior to the posterior extremity ; surface marked with about
eighteen concentric ribs, the lower ones broad and angulated, those near the beak
rounded snd very close together. ’

Dimensions. — Length, 18 lines ; height, 9 lines.
e Tbis associated with Chonetes ornata; Cyrtia (Spirifer) cuspidatus, and.

Missourriensis, in the Lithographic Limestone of the Chemung Group at

Megrion: county.
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PECTEN MISSOURIENSIS.
Pl 0 — Fig. 16.

Shell small, inequilateral, oval, regularly convez, sides falling rather abruptly
to the ears; surface with numerous fine, radiating, unequal, rounded ribs, which
usually bifurcate once or twice before reaching the border, intervening spaces not
as wide as the ribs ; posterior wing triangular, pointed; lateral border arcuated; an-
terior wing larger than the posterior; posterior border sinuous, surface with nine or
ten ribs, beak projecting slightly beyond the cardinal border, its angle about 65°.
The specimens we have seen of this species are all casts.

Formation and Locality. — This species is characteristic of the upper cherty
portion of the St. Louis Limestone, in St. Louis county. '

PECTEN OCOIDENTALIS, — SHUMARD.
Pl G—Fig. 18.

Shell inequilateral, rather large, ovate, subtrigonal, length and breadth nearly
equal ; valves convex; surface marked with radiating, slender, rounded, bifurcating
and somewhat flexuous ribs, separated by gpaces double their width; ribs and spaces
crossed by mumerous very fine concentric strics, and several imbricating lines of
growth; wings triangular, ribbed; anterior one larger than the posterior and sepa~
rated from the body of the shell by a broad groove, border sinuous ; posterior wing
torminating in a point, its border arcuated; beak projecting slightly beyond the
cardinal odge; apicial angle about 80°. It was found by Mr. Hawn, in the Coal
Measures, near Plattsburg, in Clinton county.

MYALINA SUB-QUADRATA.— Srosas.
Pl O—Tig. 1.

Shell very large, inequilateral, thick, elongated, subquadrate, cardinal border
very. slightly arched, posteriér border & little sinuous, anterior border deeply exca-
vated ; heaks terminal, pointed, a little incurved ; umbones rather prominent, from
which there is o gradual slope to the posterior border; anterior umbonial slope
nearly perpendicular to the plane of tho surface of the valves; surface covered with
numerous imbricating lamellse, marked with fine concentric striee. The facet for
the ligament is very broad and covered with numexous fine grooves, parallel and ex-
tending its whole length.

Dimensions. — Length, 3 inches; width at cardinal border, 21 lines; greatest
width, about 2 inches.

Formation and Locality. — Discovered by Professor Swallow, in the Upper Coal
Measgures, of which it is quite characteristic. Its locality is on the Missouri river,
two miles below the month of the Little Nemaha.

CIEMNITZIA TENUILINEATA. — SHUMARD.
PL O—Nig. 12.

Shell elongate, conical; spiral angle about 26°; sperture longer than wide, vo.lu-
tions regularly rounded, covered with numerous fine longitudinal ‘ thread-like str}sa,
slightly arched posteriorly, which again are crossed by rather obscure, revolvm.g
carine, of which about fifteen can be counted on the body volution. The speci~
men we have of this shell is a fragment, consisting of about four volutions.

TFormation and Locality. — This species was found in the Chouteau Limestone,
in Cooper county.
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MURCHISONIA MELANTAFORMIS, — SHUMARD.
PL O—Tig. 1,

Shell slender, elongated; volutions about nine, slightly convex, flattened, the last
one obtusely carinated and angulated beneath ; sutures distinct; form of aperture
unknown; spiral angle, about 18°; length, 8% lines; width of body whorl, 3 lines.
The specimens of this shell that we have seen are all casts, and the surface mark-
ings gone.

It occurs in the silicious oolitic strata of the 2d Magnesian Limestone (Calei-
ferous Sandstone), in Frapklin county, near the junction of the Bourbeuse with the
Meramec river.

" GONIATITES PLANORBIFORMIS.— SHUMARD.
‘ Pl. C—Fig. 11—a, b.

Shell small; umbilicus broad and profound; whorls about six, transverse, mo-
derately convex on the dorsum; surface covered with narrow, transverse, small,
snb-imbricating bands, bearing very minute transverse strize ; bands flexuous on the
dorsum; aperture transverse, and constricted just within the edge ; dorsal lobe wider’
then high, bifurcated, superior lateral lobes wider than long, angulated at their ex-
tremities, and about as long as the dorsal lobe; dorsal saddle somewhat linguseform,
and about equal in length and width to the dorsal lobe.

Dimensions. — Greatest diameter, 8 lines ; width at aperture, 2} lines.

Formation and Locality. — Found by Prof.. Swa.uow, in the. Coal Measures, on
the Missouri river, above Dover Landmg

FILICITES GRACILIS. — SHUMARD.
Pl. A—Fig. 11.

This curious fossil, in its gemeral appearance, bears considerable resemblance
to the fimbriated tentaculse of some of the Crinoids. As it appears on the surface
of the rock it consists of a central bifurcating axis, very slender, from which pro-
ceeds, at nearly right angles on either side, a series of very thin leaf-like plates,
about four lines in length ; these lamine rise directly opposite each other, and they
appear to be directed obliquely backwards and downwards.

It has a more slender and delicate appearance than the speexes figured by Prof.
Hall.

Formation and Locality. — It was found by Prof. Swallow, in the Lithogr'a.phm
Limestone, at Louisiana and Elk Spring, Pike county; and on North vaer,
Marion connlw




EXPLANATIONS OF PLATE A.

Fig. 1.-— AcTiNOCRINUS VERNEUILIANUS, Shumard. Part IL, p. 108.
« and b. — Side view of two extreme varieties. ;
Fig. 2. — AoTINOCRINUS ROTUNDUS, Yandell and Shumard. DPart 1L, p. 191
a. — Side view of a specimen from Boone county ; natural size.
. — Basal view of the same individual.
Fig. 3. — AomNocriNus Cmrisryi, Shumard. Tart IL, p. 191,
Fig. 4. — AcTiNocriNus Missouvrinnss, Shumard. Part IL., p. 190.
a. — Specimen, natural size; view of the anal side,
b. — Another individual ; view of the opposite side.
¢. — View of the summit, representing the spines restored.
Fig. 5.— AOTINOCRINUS GoNCINNUS, Shumard. Part IT., p. 189,
Bagsal view.
Fig. 6. — ACTINOORINUS PYRIFORMIS, Shumard, Part IL, p. 192,
@, — An adult individual ; natural size.
5. — A young individual.
Fig. 7.—Porer1oorINUS MEEKIANUS, Shumard. Part II., p. 188.
a. — Specimen, natural gize; view of the side.
b. — The same ; basal view.
Fig. 8.— AcrivooriNus Kovinexr, Shumard. Dart IL., p. 104,
a.— View of the anal side of a specimen, four times enlarged.
b. — View of the opposite side.
¢. — Basal view of the same; natural size.
Fig. 9. — AOTINOORINUS PARVUS; specimen, four times enlarged. DTartIL, p. 193,
Fig. 10. — GrLyprooRINUS FIMBRIATUS, Shumard. Part IL, p. 194.
a.— A specimen, with the arms and column attached to the body; four times
T enlarged.
b. — Fragment of the column ; much enlarged.
_Fig. 11. — F1L1c1TEs arAciLis, Shumard. Part I, p. 208,
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EXPLANATIONS OF PLATE B.

Fig. 1. — Pexereyires Savi, Shunerd. PartIL, p. 185
a. — Side view of a specimen; natural size.
b. — Basal view of the same.
¢. — View of the vertex, very much enlarged, showing the form and arrange-
ment of the small plates which close the central opening.
d. — Part of pseudo-ambulacral field, greatly cnlarged, exhibiting the form of
the lancet and pore picces.
Fig. 2.— Pawrnearvss Romuent, Shumard.  Part IL, p. 186,
@ — Side view of a specimen oxhibiting a convex base; four times enlarged.
b, — Another individual, view of the side; four times enlarged.
¢. — The same; basal view. ‘
d.— The same, summit view ;. nine times enlargoed.
Tig. 8. —DPunrruyires currus, Shwmard. Pavt IL, p. 187.
a. — Sido view of & specimen; four times cnlarged, distorted from lateral
pressure.
. — Detached fork-picce ; enlarged to show the surface markings.
4, — PENTREMITES BLONGATUS, natural sizo. Tart 1T, p. 187,
. 5. — POTERIOCRINUS LOXAIDACTYLUS, Shumard. Part IL, p. 188
a.— View of a speeimen, natural gize, a portion of the arms and column re-
maining attached to the body.
b, — View of the anal side of & speeimen, exhibiting a portion of the probosels
and slender column attached to thoe body.
¢. — Portion of the proboscis enlarged, showing the rows of pores at the lateral
sutures.
Fig. 6.— Texracurrrss wveurvus, Shumard.  Tart IL, p. 195.
a. — Specimen, nataral size.
b, — A fragment, enlarged to show the charactor of the striw.
Fig. 7.— Acioasers ITannt, Shumard,  Tart IL, p. 200,
a. — Glabella, four times enlarged.
b. — Movable chaek, four times enlarged.
¢. — Specimen showing cight segments of the thorax and the pygidiam ; nine
times enlarged.
Fig. 8. — DATMANTA TRIDENITPRRA, Shamard.  Dart 1L, p. 199.
a,— Specimen of the head, natural gize.
b, — Pygidium of o gmaller individunl.
¢. — A portion of the eye magnified.
Fig. 9. —Pmmmnipsia Meramnconsts, Stumard.” Part IL, p. 199.
Fig. 10. —Exorivvrus pELTOIDEUS, Part IL, p. 198,
Fig. 11. — Cyrmasris GrrarpuavnNsis, Skumard, Part IL., p. 197.
. — Specimen, four times enlarged, exhibiting the thoracie spine, projecting
backwards from the seventh axal ring of the thorax.
b. — Glabella of another specimen ; four times enlarged.
Tig. 12. —Prozrrus Swannowr, Stumard. Tart IL., p. 106.
¢.— Specimen enrolled, exhibiting the head and a portion of the thoraz.
b, — The same ; view of the pygidium and part of the thorax.
Fig. 18. - Prorrus Missovrinnsts, Shumard. Part IT., p. 100.
a. — Glabella, natural size.
b, — Pygidium.
Fig. 14. — CALYMENE RUGOSA, Shumard ; natural size. Dart II., p. 200.
-Fig. 15, — CyTERRE SUBLARVIS, Shumard ; - four times enlarged, Part IT, p. 195,
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EXPLANATIONS OF PLATE C.

1. — CHONETES ORNATA, Shumard. Peort IL, p. 202

a. — Dorsal valve. The spines on the cardinal border are larger than natural.-
b. —Surface enlarged.

¢. — Profile view.

2. — Lerraxa MEsAcosTA, Shumard.  Part IL, p. 208.

8. — CyrrI4 ACUTIRGSTRES, Shiimard. Part IL., p. 204.

a.— Specimen nat. size view of the area.

b.— The same, profile view.

c.— View of the dorsal valve. .

4. — Ruy~xcoxenna Coornrexnsis, Shwmard. Part IL, p. 204.
a.—Gibbous variety; view of the ventral valve.

b.— The game ; view of the front.

_¢. — Flaitened variety ; view of the dorsal valve. M
d.— Tongue of sinus enlarged, showing the churacter of the strim.
5. — RuYNCONELLA MissoURIENSIS, Shumard. Part IL., p. 204.

a. — Young individual; view of dorsal valve.

b. — Adult specimen ; view of dorsal valve.

¢.— The same ; view of the front, showing the large quadrangular tongue of
the sinua.

6. — RuyNcoxprra Booxsnsts, Shumard. Part 1., p. 205.

a. — Ventral valve.

b. — Profile view.

7.— Spiniver ? prRCULIARIS, Shumard. Part IL, p. 202.

a. — View of the ventral valve.

b. — Profile view.

8. — Srirrrrr ManioNexsts, Shumard. Part IL., p. 203.

&. — Ventral valve.

b. — Dorsal valve.

¢. — Young example, showing & mesian sinus in the ventral valve.

9. — Orrurs Mrssovriexssis, Shumard. PartIL., p. 205.

a.— Specimen, natural size.

b. — Surface enlarged.

10. — PrODUCTUS ARQUICOSTATUS, Shumard. Part IL., p. 201.

11. — GONIATITES PLANORBIFORMIS, Shumard. Part IL., p. 208.
a.— Specimen, about sixteen times enlarged ; view of the side.

b. — The same ; ventral view.

12, — CHEMNITZIA TENUILINEATA, Shumard. Part I, p. 207.

13. —MURCHISONTA MELANIAFORMIS, Shumard. Part IL., p. 208.

14. — Avricura circvrus, Shumard. Part 1L, p. 206.

a.— Specimen enlarged. ) !
b. —Surface very much enlarged, showing the character of the stris.

15. — Avicvna Coorerexsts, Shumard. Part IL, p. 206.

16. — Pacrox Missowriensts, Shumard. Part IL., p. 207.

17. —Bivaniva suBQUADRATA, Shumard. Part IL., p. 207.

a.— Specimen reduced four times.
b. —Fragment, showing a part of the hinge.
18.— PrcTEN ocCIDENTALIS, Shumard. Part IL., p. 207.
19. — Arvnorisma Hansisanessis, Shumard, Part IL, p. 206.
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