The geological history of the vertebrates of Indiana and their position in
the ancient North American fauna / by Roy L. Moodie, Division of geology.

Contributors
Moodie, Roy Lee, 1880-1934.

Publication/Creation

Indianapolis : W.B. Burford, printing co., 1929.

Persistent URL
https://wellcomecollection.org/works/m2kg9954

License and attribution

The copyright of this item has not been evaluated. Please refer to the original
publisher/creator of this item for more information. You are free to use this
item in any way that is permitted by the copyright and related rights
legislation that applies to your use.

See rightsstatements.org for more information.

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org



http://rightsstatements.org/page/CNE/1.0/?language=en




























Pennsyivanian
777] Cosl Measvres

Mis5i55:ppran =
B Unditterentiated

Chester
Mitchell 7

Salem
Harrodsburg

ﬂnﬂ] Kngbstane I

Rockford !

Devontan /
Ll

(Z72 f

Silurion

I )
Ordovician iy f’

Fa
e ‘.f_."" -";‘.r:.-"{
ﬁ-— 2 ._.. ..
., Jlrﬁ ‘l':.ll-'-rl?r
/)
LY
II
)
3 !I i~
|:i |
il 1 by
i : :
i "“Li |

o

MAP OF

GEOLOGICAL

INDIANA





















METHODS OF COLLECTING FOSSIL VERTEBRATES

The size and complexity of fossil vertebrates introduces new meth-
ods for their recovery, preservation, and their exhibition in geological
museums, Paleozoic marine vertebrates are largely recorded by teeth
and spines and are brought to light in connection with geological field
work, as incidents in stone quarrying operations, and by deliberate
zsearch. The specimen is secured within a piece of rock, and carried to
the laboratory for further exposure, or removal, by the use of sharp-
pointed tools, much as invertebrate fossils are handled.

Fig. 2. The flat, light colored conmerction at the point of the pick, contained a
pressed cladoselachian shark about four feet in length, now preserved in the Cleveland.
Ohio, Museum, In order to seeure the specimen considerable excavation in the hard
Cleveland shale (Devonian) was necessary. This expesure is on Big Creek, near the
edge of the eity of Cleveland, Ohio. After Hwde.

Many times vertebrate remains are enclosed within concretions or
smaller nodules. Sometimes, as at the Mazon Creek beds in Illinois,
the enclosed fossil, whether fish, amphibian or insect, forms a plane of
weakness along which the nodule splits, following a well-direeted blow
or the action of frost. The cladoselachians within the large, heavy con-
cretions in the Cleveland shale of Ohio require somewhat different
treatment, and careful manipulation in the laboratory is needed to ex-
pose the inclosed shark or arthrodire.

If a larger animal is preserved in the rocks the procedure is to
first uncover the entire remains, often a laborious task of digging, then
to support the friable parts with pasted cloth, plaster or ecement, and

(1)
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Fig. 3. Pleistocene clephant bonez exposed in the bottom of a pit. If the bones
are firm and well preserved they ean be lifted out bodily, but in casze they are friable,
care must be taken to avoid injury to the zpecimens, They must be hardened and treated
with shellac or gum and supported by sticks of womd Tastened with bandages.
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ship to the laboratory with a large amount of matrix, as the mother
rock is called.

If a large bone is greatly fragmented and preserved in loose mate-
rial, the pieces are carefully wrapped to protect the edges, the parts
numbered in a diagram which guides the matching of the broken parts
in the museum laboratory.

Indian burials may be collected entire by the use of proper harden-
ing of the soil, and crating the entire grave.

Fiz. 4. A heap of bones of the great ground sloth shown in the Frontispieee, ex-
posed in & pit in Pleistocene deposits. These bones were firm amd could be readily lifted
aut.
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This author® has deseribed the sensory canals of two early genera
of acraniate chordates, which are rather narrow tubes within the dorsal
and ventral shields. The canals are situated in the middle cancellous
layer of the material forming the shields. From these definite canals,
run off numerous tubules, usually rather short, which go out alternately
to the right and left sides of the main canals and open in conspicuous
pores. These passages were doubtless for direct communication be-
tween vibrations in the water and the receptive end organs within the
canals. We thus have a suggestion of the nature of ancient lateral
line sense organs.

Fig. 9, Photograph of the anterior part of the fish-like animal, Drepanespis
gemandenensig Traguair, showing the actual fossil, unusually well preserved.

MDPL: Median dorsal plate. 0O: orbit. OPL: Oral plates. RPL: rostral plate.
From RKiner after Traguair.

(Other sense organs present in these chordates are those of sight,
smell, and some specialized funection represented by the pineal. These
creatures could not hear but were conscious of slow wave vibrations by
means of the lateral line system. They had no cochlea.

The gills were six or seven paired, protected by the dorsal head
shield. Water breathing was their sole method of obtaining oxygen.

Odd, minute, tooth-like bodies called conodonist (Figure 10) occur-

* Stemsit, Erik A: son. 1928, On the sensory eanals of Pteraspiz and Palacaspis.
Archiv f. Foologl, xviii A. No. 19, p. 1.

% Ulrich, E. O, and Bassler, R. 8. 1926, A classification of the toothlike fossis,
Conodonts, with descriptions of American Devonian amd Mississipplan species.  Proc.
U. 8. MNational Museum, &8, 1-63, 11 pls. Holmes, Grace B., 1928. A bibliography of

the conodonts with deseription of early Missiszippian species, Proe. 1. 3. National
Museum, T2, 1-38, 11 pls,







22

Figz. 11.

seas in Paleozoic time, After Schuchert,
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The intermediate steps are still unknown, but future discoveries will
doubtless reveal the manner in which this development took place.

The large size and abundant and diversified forms of Devonian
fishes is regarded by some students as being in response to the in-
creased supply of food, both plant and animal. In the Silurian we
noted the small size of the primitive vertebrates, correlated with scant
plant growth, and active, large invertebrate enemies. Possibly before
the close of the Silurian the vertebrates began to expand and attained
supremacy very quickly in Devonian seas, that is, as we regard geologi-
cal time. It doubtless took millions of years to bring about this condi-
tion of affairs in vertebrate life.

Fig., 14, A fosszil fish agoarvivm in the American Muoaseum of Natoral History, show-
ing the various tyvpes of Devonian Fizhes, bazed on studiez by Bashiord Dean.

THE OSTRACODERMS

The ostracoderms, as at present known, constitute a group of primi-
tive, agnathous, armored cyclostomes, of such diverse organization that
the group must, with additional material and further study, be sub-
divided into several groups. The group became extinet during the
Devonian and none is known from Indiana, yet to understand the
Devonian vertebrates we must include a discussion of them. They
were not a dominant group. They were bottom-living animals, rather
shunning notice, and hiding from their enemies rather than fight it out
with them. In truth they were defenseless, their chitinous armor
furnished but little protection. Some of them were practically blind,
and their powers of locomotion were limited.

The group reached its maximum development during the Upper
Silurian, after which it rapidly declined and became extinet before
the close of the Devonian. TDhuring its brief career, however, it at-
tained a wide range of habitat, being known from Norway, Spitsbergen
and eastern North America (Figures 14, 15, 16).

Most of the ostracoderms were small (Figure T), usually a few
inches long. Two species are known which may have attained a length
of two feet. They inhabited shallow, brackish or fresh waters, and
swam, flat surface down, through the soft mud, feeding on the minute
plants and animals as they went. Most ostracoderms have large rounded
or pointed heads, a small trunk, and possibly a long slender tail.
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Fig. 17. Cladoselachian fishes as they locked in life. The restorations are based
on & large number of specimens collected in the Cleveland shale in Ohio. After Dean.

Fig. 18. A Devonian shark as it was preserved in the rock. The body was
crushed flat and inelosed in a coneretion. After Dean.
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The dentition is fully known. The teeth were trifid, set on a broad
base, arranged in about a dozen banks of teeth, each including seven
or eight close-set elements. The vasodentine is very thick, and there is
no enamel. The gill arches number from five to seven. They were
slender and extended far posterior. The fins, supported by radial
cartilages, were connected by a lateral dermal fold.

Fig. 20. Photomicrograph of musele fiber of a Devonian shark., showing cross
striations. typical of voluntary muscle. x1000. After Dean,

DEVONIAN CHIMAEROIDS

The chimaeroids, or rat-tailed fishes, are brilliantly colored marine
animals, known chiefly to the modern professional zoologists who are
interested in them because of their isolated position among fishes, and
for their very long and practically uneventful geological history. The
fishes have no commercial value and are seldom seen in aquaria. The
modern fishes are soft bodied, with few dermal defenses.

These animalz are known from abundant and widely scattered dental
plates, called “tritors,” and fin-spines, in the Devonian rocks of America
and Europe. The group is represented at a Devonian locality in Iowa
by thousands of water-worn tritors, all contained within a few square
yards of rock surface, indicating vast numbers of the fishes at that time.
Nothing is known of the bodily form of these Paleozoic fishes, and not
until the Jurassic do we find imprints of the soft body. Dean has de-
scribed a specimen, three feet long, from the lithographic slates of
Bavaria, representing an entire fish.


















Fig. 27. Histolopy of bone of the Devonian artheodive, Pinichthy=, showing arrange-
ment of primitive Haversian systems,
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Fig., 28. A small forsilized arvthrodire. Coccostess cangdensis, about five and a
half inches long, from the Devonian rocks of Seaumenac Bay, Canada. Original in the
Mew York State Museum. After Hussakof.
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(i)

The land vertebrates, however, are the most significant and their
diversity of structure indicates a rapidly evolving group from which
later vertebrates were to arise. The nature of the evidence is that of
thousands of petrified bones and footprints (Figures 50, 51). Skeletons
of these early vertebrates, sufficiently complete for mounting (Figure
52) are preserved in Walker Museum, University of Chicago, at the
American Museum of Natural History, at the Peabody Museum, Yale
University, in the University of Michigan and elsewhere. These skele-
tons represent stegogephalian Amphibia; possibly salamanders and other
diverce groups now extinet.

Fig. 52. Mounted skeleton of a Permian long-spined veptile in the American Museum
of Natural History. Fragments indicate the presenee of this, or a similar form, in the
Indiana region.

The stegocephalians are of the greatest interest, and one form,
Eryops, was almost as large as the Triassic labyrinthodonts. The an-
atomy of the skeleton is very completely known, and a mounted skeleton
has been on exhibition for some time. Some of the fragments found in
Pennsylvania are related to this large creature. A ecommon peculiarity
of the Permian amphibians was the roofed-over eranium, hence the term
stego-cephalian, meaning roof-headed.

One of the species of Permian vertebrates found in the deposit at
the Illinois-Indiana line was a curious creature called Diplocaulus (Fig-
ure 53). This animal has been fully deseribed by Douthitt* in a pos-
thumous paper edited by 8. W. Williston. The shape of the skull,
drawn out into long horns, is extremely odd (Figure 53) even in a fauna
of many curious forms., The vertebral column was long and slender,
and the limbs were very weak. Douthitt regards the animal incapable

# Douthitt, Herman, 1917. The Structure and Relationshipz of Diplocaulus. Con-
tributions from Walker Museum, vol, 11, no. 1, pp. 1-41, 2 plates, 6§ figures.
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Fig. 63. The curious extinet mammal, Moropus ecold Barbour, from the Tertiary
deposits of Nebraska, had a body like n tapir. with high shoulders : 2 neck and head
rezsembling a horse ; with three toed Test provided with heols so compreszed and modified
as to resemble elaws, and possibly wsed as sueh in gathering together boughs of trees
and tall grasses, or in tearing roots from the ground. Bones of this ereature were
found in abundance in a layer of rock near thoe top of a hill like the one shown in
Figure 64. The Chalicotheroidea had a shert geological history. After Barbour,

Figure 84. Camp of paleontologistzs on the high plaing of northwestern Nebraska
in the summoer of 1908, near the Miobrava River, on the Agate Springs Ranch., Fossil-
bearing rocks of Miocene age outerop in the drainage channels and near the tops and
along the sides of hills, The three tents to the left belong to the party from the
American Museum of MNatural History; to the left in the background the party from
Amherst College; the University of Nebraska occupied the eabin: Yale University
Museurn to the extreme right and the Carnegie Museum party camped mearby. This
wns o notable gathering of a seore of paleontologists, Photo by Thompson,
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Fiz. 86. Upper aspect of the skull cap of the oldest man-like form, Pithecanthropus
erectus Dubois, from the river drift, Upper Pliocene or Lower Pleistocene, of Java;
500,000 wears old. From Hrdlicka.

have access to the specimens in Haarlem, an attitude which he has re-
cently abandoned. Pithecanthropus is an extinet genus of the family
Hominidae, and it is the most primitive man-like species known.

More recently in England, in ancient river deposits, remains of
another extinet genus of the Hominidae known as FEoanthropus—the
dawn man—has been discovered (Figure 91). The skeletal parts are
gquite incomplete (see Hrdlicka, '14; MaeCurdy, '24) and some aspects
of the reconstruction are questioned, but it is generally aceepted that
this fossil genus is intermediate in structure between Pithecanthropus
and Homo. An age of several hundred thousand years may be assigned
to the Dawn Man.
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Fig. 89, Early man was long a cave dweller, when possible, and in the floor of
this eave in southern England were found many evidences of a long residence by
ancient man. Although there are many caves in Indiana, yel none has revealed evi-
dences of man's presence at a period of more than 5,000 years ago. From Hrdlicka.

B—45530



Fig., 90. The La Chapelle-avx-8aints Skull, Side View. This skull was found in
a burial, in the fleor of a cave in France, and is thought to represent a very aneient
race, possibly more than 100,000 years old. It is interesting to note that even in this
carly time the man had lost most of his teeth from pyorchen,  After Boule.

Gradually the Paleolithic, or Old Stone Age, died out and was re-
placed by the Neolithic, or New Stone Age, during which men perfected
their tools and weapons, and built substantial houses, often for pro-
tection, as lake-dwellings. Men learned to till the soil and raise grain,
to weave cloth and to make potteries. Yet always ancient man had to
do battle with savage beasts, with equally savage men, with disease,
with changing environments. It may have been during the closing
centuries of the Neolithic that man aspired to erect huge stone monu-
ments, “menhirs,” weighing many tons, and to erect huge burial mounds,
called *“tumuli.” :

The use of stone tools was unsatisfactory to the humans following
the Neolithic age. Stone implements were hard to make. It was dif-
fieult to sharpen them to a keen edge. They were heavy and broke
easily, and thus was ushered in the Age of Bronze to be more quickly
followed by the Iron Age.

It was possibly during the Neolithic that the erowding of popula-
tions brought about the impulse to wander, to migrate, to seek out new
countries. Possibly some of these ancient races came to America and
developed into the American Indian.
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Fig. 94, The Neanderthal Skull., Side view. After Hrdlicka.
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Fig. 856. Restoration of Pithecanthropuz by L. Speed, from Knipe's Nebula to Man,










































