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Counties (Clark, 1905, 110). Huron County {Ruthven, 1911a, 267)
and Cheboygan County (Ruthven, 1911, 115). Specimens from the
following localities have been examined: Ann Arbor, Washtenaw
County, Au Sable River, Oscoda County, Brighton, Livingston
County, Higgins Lake, Roscommon County, Grayling, Crawford
County, Traverse City, Grand Traverse County, Bad Axe and Sand
Point, Huron County, Manistee, Manistee County, Douglas Lake,
Cheboygan County, Brown Lake, Dickinson County, Alma, Gratiot
County, Baton County, Mackinac County, and Dr. F. N. Notestein
informs me that he saw specimens in Otsego County in 1911.

DIADOPHIS PUNCTATA (Linnaeus).
RINGNECKED SNAKE,
Coluber punctatus, Sager, 1839, 302,
Diudophis punctatus, Clark, 1902, 193; 1905, 110. Notestein, 1903,
119. Smith, 1879, 7. Ruthven, 1906, 111; 1911, 114. Miles,
1861, 233. Cope, 1900, 751-753.

Description: A small snake that attains a length of about a foot
or eighteen inches. Head flat and broad, low on the sides. Rye
small. Two nasal plates.

The scutellation is described as follows: Dorsal scale rows 15,
the scales smooth. Supralabials usually 8, often 7; infralabials 8.
Oculars 2-2, temporals 1-1. Ventrals 141-161, subcaudals 36-56. Anal
plate divided. In the three specimens examined by us (from Ann
Arbor, Olivet and Oakland County) the scutellation is: dorsals 15
throughout the length of the body, supralabials 7-8, 7-7, 87, in-
fralabials 88, 7-7 in two, oculars 2-2 in two, 2-1 in one, temporals
1-1 on each side, ventrals 144, 148 159, subcaudals 57, 50, 2.

The writer has seen but one live specimen of this snake in Michi-
gan. Hay (1892a, 493) describes the coloration as follows: “The
color above varies in the subspecies, or varieties, from olive through
gray to blue-black; below from yellowish white to orange and red,
with more or fewer dark spots. There is usually a light ring
around the neck, close to the head.

“The form in Indiana is the typical punctatus. The color above
is a bluish black or a dark ash, with a wash of bronzy that extends
down to the lowest rows of scales. Below, the color is orange or
deep red, somewhat palest in front. On the outer ends of each of
the ventrals theve is a small black spot, and these are involved in
the color of the dorsal scales. Near the middle line of the ventrals
may be two rows of dark spots, or the spots on the ventrals may
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nuite to form transverse bars. The ring around the neck is orange,
cdged with black. It is one or two scales in width. Upper labials
vellow.”

Habits and Habitat: But little has been recorded on the habits
of this snake. By far the best account is that of Ditmars (1907,
335). “The Ringnecked snake is a secretive species, hiding under
the loose, rotting bark of fallen trees, among loose rocks or under
flar stones. It is seldom seen abroad and if it ventures from its
laivs, usually prowls at night. In the North the writer has col-
lected large numbers of these pretty snakes by turning over flat
stones. He remembers a particular stone, about the size of an ordi-
nary platter, lying near the edge of heavy timber, in Sullivan
County, New York, that appeared to be a favorite hiding place for
snakes of this species. In his daily trips to the woods, this stone
was always turned over, and generally to disclose a ring-necked
snake, snugly coiled beneath it. Many specimens were taken at
this spot.  They had apparently prowled about the clearing at
night and on their way back to the thicket, and its hiding places,
had discovered the shelving stone.

“In the South, large numbers of these reptiles were collected by
stripping the bark from fallen trees. To find fifty or more speci-
mens during a half-days hunt for various reptiles that select such
hiding places, was not unusual. The Ringnecked Snakes were most
frequently found under the bark of trees infested by ants; often
the working streams of these insects would pass but a fraction of
an inch from the spot where the reptile lay coiled. In one instance,
while pursuing some entomological investigations during the early
spring, the writer exhumed one of these snakes while digging
through a large and thickly populated ant hill.”

The Oakland County specimen (see below) was found under the
bark of a decaying stump.

It has been said to feed on the following forms: snakes, lizards,
amphibians, insects and carthworms. Specific records are as fol-
lows: green snake, Liopeliis wvernalis, and red-Dellied snakes,
Storeria occipitomaculate (Ditmars, 1907, 336) ; frog, Engystoma
carolincnse (Cope, 1900, 753) ; beetles and earthworms, (Atkinson,
1901, 148); insects (beetles and undetermined fragments), sala-
mander, Plethodon cinereus, and undetermined remains (Surface,
1906, 173).

The ringnecked snake is oviparous. The following account of the
breeding habits is from Surface (1906, 172). “The latent gonads
or undeveloped eggs are one-fourth inch in length and commence to
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develop in May, when they reach a length of one-half inch, and by
the middle of June they are practically developed or over one inch
long. They are laid from the middle of June to July or August and
each is covered with a thin opaque shell, white and leathery. and
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Fig. 38. Distribution of Diadophis punciata.
Horizontal ruling, specimens examined; vertical ruling, reports only.

very irregular in shape and size. They hatch in September and
October, and the young are about four inches in length at the time
of hatching.”

Range: The ringnecked snake is evidently rare in the state. The
species has been reported from Michigan (Sager, 1839, 302; Miles,
1861, 233), Ann Arbor (Smith, 1879, 7). Gravling (Cope., 1900,
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753), Eaton County (Clark, 1902, 193), Olivet, Kalamazoo, Mont-
calm and Van Buren Counties (Clark, 1905, 110), Marquette (Ruth-
ven, 1906, 111), Pine Lake, Oakland County (Ruthven, 1911, 114),
bhut there is great probability that some of these records refer to
voung specimens of Storeria. The Marquette record is particularly
open to question and has not been recorded upon the map. We
have seen specimens from: Ann Arbor, Washtenaw County (a
single specimen taken many years ago and now in the Museum),
Pine Lake, Oakland County, Olivet, Eaton County, Alma, Gratiot
County, and Douglas Lake, Cheboygan County, and Dr. F. N.
Notestein informs the writer that he saw the species in numbers
in Otsego County in 1911,

BASCANION CONSTRICTOR (Linnaeus).
BLUE RACER.
(PL. X.)

Coluber constrictor, Sager, 1839, 302.

Bascanion constrictor constrictor, Notestein, 1905, 119. Clark,
1905, 110. Smith, 1879, 7.

Bascanion foxii, Baird and Girard, 1853, 96. Miles, 1861, 233.

Zamenis constrictor, Clark, 1902, 193; 1903, 172-173.

Bascanion constrictor fogi, Smith, 1879, 7.

Bascanion constrictor, Baird and Girard, 1853, 93-94. Whittaker,
1905, 100-102. Miles, 1861, 233. Cope, 1900, T791-797.
Hankinson, 1908, 236. Thompson, 1911, 107.

Description: A large snake that often attains a length of about
six feet. Head somewhat flattened from the nape, but profile curv-
ing downward anterior to the eye, high on the sides and sides con-
cave in front of eye. Nostril and eye large.

Dorsal scale rows 17-15 in every specimen examined. Suprala-
bials 7, frequently 8; infralabials 8 or 9. Oculars 1-2, generally a
small plate under the preocular. Temporals usually two in the first
row. Ventrals 175-192; subcaudals 88-92. Anal plate divided.

Michigan specimens when adult usually uniformly dull bluish
green above, rarely darker than dark olive, becoming black only on
the temporal region and more or less brownish toward the end of
the muzzle. Color of ventral surface nearly always greenish or
bluish white, although frequently tinged with yellow.

The young differ so markedly from the adults that a superficial
examination would seem to indicate that they belong to a different
species, and as a matter of fact they are frequently confused with
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the milk snake (Lampropeltis doliatus triangulus). Specimens less
than one and one-half feet in length may be described as follows:
ground color dark olive. this color belonging mostly to the centers
of the scales, the edges being paler. A row of large blotches on the
hack. extending about to the fourth row ol scales, about 3 to 4
scales Tong, and separated on the median line by about the length of
half a scale. These spots with dark brown to black margins, the
centers, in some cases at least, light brownish olive. Exterior to
the dorsal blotches, on the first four rows of dorsal scales, numer-
ous small and irregular black spots. Top and sides of head, and the
pale ventral surface also marked with numerous small, black spots.

Habits and Habitat: The blue-racer is most frequently found in
dry, open sitnations, generally near or in thickets. Tt also frequents
hedge rows, and stone walls. It is a good climber and is not in-
frequently found several feet from the ground in bushes and twenty
or thirty feet up in trees (Plate X). It is extremely graceful and
agile as are all of the members of the genus, and very frequently
eludes a would be captor. It will fight furiously when cornered
or captured, but its small teeth can do little more than puncture
the skin.  As every herptologist knows, the blue-racer is not venom-
ous (as popularly supposed}, but entirely harmless, so that even
the largest specimens may be handled with impunity. Indeed they
make rather interesting pets, and soon cease to resent handling.
The senseless slaughter of this beantiful snake is as much a dis-
grace to any civilized community as is the similar destruction of
song birds, and an all too common occeurrence in southern Michi-
gan. Large and conspicuous, the adults often fall prey to the
ignorance and superstition of people who should know better.
The writer recalls an instance when a farmer showed him with
great satisfaction six splendid specimens not one of them under five
feet, which he had killed in a brush pile, under the impression that
he wag greatly Dbenefiting the community by ridding it of six very
dangerous animals.

The food of the blue-racer consists of small mammals, birds, bird
eggs, other reptiles, amphibians and possibly insects. Exact records
of stomach examinations or direct observations of the food habits
are few. The principle food seems to be small mammals, and birds
probably occupy a second place. Surface (1906, 170) states that in
the Pennsylvania specimens examined by him the meadow mouse
(Microtus pennsylvanicus) formed a large percent of the stomach
contents.  He sums up the results of an examination of a
series of stomachs as follows: insects 259 ; snakes (garter snakes,
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green snake, water snake) 159 ; field mice 229 ; bird eggs (robin)
8% ; rabbits 4% ; voles 4% : frogs (green frog, wood frog) 7149 ;
birds 4% ; mammals unidentified 7% ; larvae of Royal Moth 315%.
Atkinson (1901, 147) records a weasel in the stomach of a Penngyl-

vania specimen.

SUPERIOR

el

S

l“ Ry

muser)

..... Wi S S—

:
N
s

T oRan

=17
5

7

\}1;)2‘{

LA + ATPLE DO

Fig. 39. Distribution of Bascanion consirictor,
Horizontal ruling, specimens examined; ver'tical ruling, reports only.

The writer has never been able to induce captive specimens of
this snake to eat toads or frogs but that they prey on these forms
to some extent is proved by the observations of Surface. It will
probably be found, however, that amphibians form a very minor
part of the food. Also as regards insects it is doubtful if the blue-
racer preys on any of these directly except possibly the large
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lepidopterous larvae. That snakes are eaten is shown by the obser-
vations of Cragin (1878, 820-821), Verrill (1869, 158-i59), Coues
(1878, 269), Ditmars (1907, 282), Surface (1906, 168), and Putnam
(1868, 136) ; and it is interesting to note that in the instance ob-
served by Verrill it was a copper-head that was eaten, while the
specimen observed by Coues killed and devoured a rattle-snake.
Th.is suggests that the species is, like the king-snake, immune to the
poison of these venomous serpents.

Early writers supposed that this snake was a constrictor, a fact
denied by some later writers. The truth is about mid-way between
these views. In capturing small prey it simply seizes the animal in
the mouth as do garter snakes, or at most after seizing the prey
partly holds it by covering it with a portion of its body. This
is exactly the same as does the king snake (Lampropeliis getulus),
which is commonly said to be a constrictor. It is true of both
species that when a snake is captured the captor winds a coil or
two about the captive and thus secures it until swallowed. When a
king snake captures a large mammal (e. g., a rat) it constricts it
until dead, and it is possible that the blue racer does likewise.

Range: The species has been reported from: Michigan (Sager,
1839, 302; Miles, 1861, 233), Ann Arbor (Smith, 1879, 7), Eaton
County (Clark, 1902, 193; 1903, 172, 173; Whittaker, 1905, 100-
102), “Oceana and Muskegon to Arenac, Saginaw and St. Clair
Counties and southward” (Clark, 1905, 110), Grosse Isle (Cope,
1900, 795, 797; Baird and Girard, 1853, 93-94), Walnut Lake, Oak-
land County (Hankinson, 1908, 236), and Cass County (Thompson,
1911, 107). We have examined specimens from various parts of
Washtenaw County, from Walnut Lake, Oakland County, Alma,
Gratiot County, Cass County, and the photographs (Pl. X) were
made near Hamburg, Livingston County.

LAMPROPELTIS DOLIATUS TRIANGULUS (Boie).

MILK SNAKE.

Coluber eximius, Sager, 1839, 302,

Ophibolus eximius, Miles, 1861, 233.

Ophibolus triangulus, Smith, 1879, 6.

Osceola doliata triangula, Clark, 1902, 194, and 1904, 173.

Lampropeltis doliatus triangulus, Clark, 1905, 110. Notestein, 1903,
118-119. Hankinson, 1908, 236. Ruthven, 1911, 115, 1911a,
267-268.

Ophibolus doliatus triangulus, Thompson, 1911, 107.

Description: A medium sized snake, attaining a length of about
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three feet. Body of nearly the same diameter from the head to the
1ail. Head relatively small, broad and flat, as compared with the
qsual form as exhibited, for instance, in the garter snakes. The
<ides of the head are low in the milk snake so that the nasals, loreal
and oculars are also low, and the whole head is short, and the eye
<mall. Cephalic plates normal in number and form. Rostral nor-
mal. Temporals usually 2 in the first'row. A single loreal. Nasals
two, the nostril between them.

Dorsal seale formula usually 21-19-17; scales smooth and with
1wo pits. Supralabials 7; infralabials usually 9, occasionally 7 or
<, Oculars 1-2. Temporals usually 2. Ventrals 195-204; subcau-
dals 42-51. Anal plate entire.

Ground color brownish ash or brownish yellow. Tive series of
dorsal blotehes of which those of the median row are much the
largest, broader than long and involve twelve to fifteen rows across
the back. They are chestnut brown (inclining to red in the young)
0 olive brown in color, and bordered with black. On the sides,
involving the second to fifth rows, and alternating with the verte-
bral series, a row of smaller circular brownish spots, and below
and alternating with these another series of small black spots that
involves the edges of the ventral plates and the first one to three
dorsal scale rows. Belly white blotched with small squares of
black. Tail crossed by half rings of black. A dark band across
the posterior half of the prefrontals another from the eye to the
corner of the mouth. On the nape a large spot of the ground color
usually surrounded by extensions of the first dorsal bloteh, these
extensions uniting again on the parietals in a blotch that includes
a V or heart-sliaped spot of the ground color; but there are many
variations from this arrangement.

Habits and Habitat: The milk snake is a rather common snake
in southern Michigan, although not as frequently seen as some of
the other species. Its apparent rarity is due to its secretiveness.
It lives prinecipally in and under fallen logs in the woods, but is
found commonly about barns and outbuildings, probably in search
of food. The name is a misnomer and originated in the popular
idea that these snakes suck cows or steal milk from pans in the
dairies. Tt is hardly necessary to state that this is an absolute
fallacy. The food, as shown by examinations of stomach contents .
and by direct observations, is as follows: slugs, unidentifiable in-
vertebrates, red-bellied snake (Storeria occipitomaculate), DeKays
snake (Storeria dekayi), unidentifiable bird, robins eggs, unidenti-
fied mammals, jumping mouse, unidentifiable mouse, meadow mouse,
Microtus sp?, white footed mouse, house mouse (Surface, 1906,
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1791801 1 “Young of other snakes. besides such lizards as the blue-
tailed and the swift, which it hunts at night as these creatures
take refuge in the creviees of bark on fallen trees. The writer dis-
sected a specimen that had been killed ju a barn, in Sullivan
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.FigA 40. Distribution of Lampropeltis doliatus triangulus.
Horizontal ruling, specimens examined; vertical ruling, reports only.

County, N. Y. The stomach contained five very young rats” (Dit-
mars, 1907, 344 ) ; Natriz leberis (Queen snake) and mice (Atkinson,
1901, 150) ; mice Arvicola riparia, (Cope, 1900, 886) ; garter snake
(Merriam, 1878) ; Humeces quinquilineatus 1. (Blue-tailed skink)
and the mouse Peromyscus bairdii (Ruthven, 1911a, 268).

Range: The species has been reported from: Michigan (Sager,
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1839, 302; Miles, 1861, p. 233), Ann Arbor (Smith, 1879, p. 6),
Eaton County (Clark, 1902, p. 194), Ann Arbor, Kalamazoo and
Olivet, and Antrim, Barry, Montcalm, Xent, Ottawa and Van Buren
Counties (Clark, 1905, p. 110), Douglas Lake, Cheboygan County
(Ruthven, 1911, 115), Oakland County (Hankinson, 1908, p. 236},
Stony Island and the sand region of Huron County (Ruthven,
1911a, 267-268), Cass County (Thompson, 1911, 107). The writer
has examined specimens from the following localities: Ann Arbor,
Washtenaw County; Brighton, Livingston County; Jackson, Jack-
son County; Pontiac and Walnut Lake, Oakland County; Shelby,
Oceana County; Charity Island, Saginaw Bay, Stony Island and
the sand region of Huron County, Douglas Lake, Cheboygan
County, Alma, Gratiot County, Osceola County, Cass County.

THAMNOPHIS SAURITUS (Linnaeus).
RIBBON SNAKE.
(PL. VL)

Coluber saurita, Sager, 1839, 302.
Eutaenie seuritus, Miles, 1861, 233. Notestein, 1905, 114. Smith,

1879, 6.
Thamnophis seurite, Clark, 1902, 194; 1905, 109. Ruthven, 1906,

112; 1908, 112-119; 1911a, 269.
Thamnophis faireyi, Kirsch, 1893, 333.

Description: A slender, long-tailed snake, attaining a length of
two to two and onehalf feet. Head small, distinct from neck,
rather high on the sides, slightly concave in preocular region.
Cephalic plates normal; two nasals; one loreal. Nostrils lateral,
between nasals.

Dorsal scale rows 19-17. Supralabials usuvally 7, occasionally 6
or 8; infralabials 10, occasionally 9 or 11. Oculars 1-3, occasion-
ally 1-2; temporals 1 in the first row, and 2 in the second. Ventrals
157-169 ; subcaudals 87-112. Anal single.

The ground color above is usually chocolate brown, varying from
light olive-brown to black. There are three light yellowish stripes
—a dorsal (on the median and halves of adjacent rows) and two
laterals (on the third and fourth rows)—all three of which are
usually brightly colored, the dorsal generally tinged with orange,
the laterals with green. The lateral black spots generally found on
the skin in the garter snakes are seldom distinct, but are not always
entirely fused. The ground color of the head is like that of the
dorsal surface. There is usually a small pair of bright yellow spots

15
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on the suture of the parietals, and another large yellow spot on
the preoculars. The labials are generally nearly white and without
black markings. The belly is pale greenish and ventral spots are
usually wanting.

Fig. 41. Distribution of Thamnophis sauriius.
Horizontal ruling, specimens examined; vertical ruling, reports only.

Habits and Haebitat: Ruthven (1908, p. 112) describes the habits
of this form as follows: “Like the other members of the group,
seuritus seems to be more than ordinarily aquatic in its habits, but
apparently less so than either prosimus or sackeni. In Michigan
we have generally found it about the margin of ponds and streams
in damp woods. It is somewhat of a climber, and is occasionally
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found in bushes, several feet from the ground. When pursued it
glides through the pools and herbage at an astonishing rate, and
does not hesitate to take to water and conceal itself among the
water plants, but it generally remains near the surface, and we
have never observed it dive to the bottom like a natricid snake.
There are numerous short notes in the literature, to the effect that
sauritus prefers damp situations.

“Ditmars (1907, 217-219) states that it feeds on salamanders, tad-
poles, frogs, and fish, but, like sackeni, refuses earthworms. Two
other writers, Atkinson (1901, 151) and Surface (1906, 142-143),
record insects in stomachs examined. The latter gives the following
as making up the stomach contents of Pennsylvania specimens:
Farthworms, spiders, insect fragments, ants, Plethodon cinereus,
Spelerpes bilineatus, Hyla versicolor. It should be noted that the
insects may have been contained in the stomachs of the frogs and
salamanders. The number of young is comparatively small; we
have counted the embryos in a few specimens, and they seem to
average about a dozen.”

Range: The eastern ribbon snake is not very common in Michi-
gan, at least it is rarely taken by collectors. It has thus far only
been found in the southern peninsula. The specimen from
Roscommon  County, Ilisted below, is the most mnorthern
record. A specimen has been recorded from Tsle Royale in the
museum catalog (Ruthven, 1906, 112), but this record is very doubt-
ful and has not been indicated on the map. It has been reported
from: Michigan (Sager, 1839, 302; Miles, 1861, 233), Hudson,
Lenawee County (Kirsch, 1895, 333), Ann Arbor (Smith, 1879, 6),
Eaton County (Clark, 1902, 194), Ann Arbor, Olivet, and Barry,
Kalamazoo, Kent, Montcalm, Ottawa and Van Buren Counties
(Clark, 1905, 109), Roscommon, Gratiot, ISaton, WWashtenaw,
Lapeer, Ingham Counties (Ruthven, 1908, 112), the sand region of
Huron County from Sand Point to Port Austin (Ruthven, 1911a,
269). Specimens from the following localities have been examined:
various parts of Washtenaw County, Pontiac and Walnut Lake,
Oakland County, Detroit, Wayne County, Alma, Gratiot County,
Eaton County, Lapeer County, and Lansing, Ingham County.
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THAMNOPHIS BUTLERII (Cope).
BUTLER GARTER SNAKE.

Butainia brachystoma, Clark, 1903a, 1904, 194,

Lutaenia butleri, Notestein, 114.

Thamnophis butleri, Clark, 1905, 109. Ruthven, 1904, 289-299;
1909a, 116; 1908, 87-9G; 1911a, 268-269. Whittaker, 1903.

Description: A small rather thick-bodied snake .attaining a
length of about twelve inches. Head small and usually not very
distinct from neck, somewhat elevated behind, and sloping quickly
down to the point of the snout. Muzzle short. Sides of head
moderately high, concave in preocular region. Eye small. Cephalic
plates normal; two nasals and one loreal. Nostril lateral, between
the nasals.

Dorsal scales usually 19-17, occasionally 17-19-17 or 17-19-17-15.
Supralabials 6 or 7, rarely §, average between 6 and 7; infralabials
6, 7, 8, 9, or 10, average between 8 and 9. Temporals 1 in first
row and 1 large or 1 large and 1 small in second row. Ventrals
134-146 (males), 132-140 (females), subcaudals 61-66 (males), 49-58
(females). Anal plate single.

Ground color above some shade of dark olive brown, with three
(a dorsal and two lateral) bright yellow or greenish yellow stripes.

The dorsal stripe is usually on the median and halves of the ad-

jacent rows, and the laterals upon the third and more or less of the
second and fourth rows. The color of the first and adjacent half of
the second rows of scales is generally not lighter than the ground
color above., There are two rows of black spots on the skin—en-
croaching on the scales along the siripes in specimens light enough
to show them—but these often lose their identity by fusing irregu-
larly. Belly pale greenish, the only markings being a small black
spot at either end of each ventral scute.

Habits and Habitat: The following account of the habits of this
snake is taken from the monograph of the genus by the
writer (Ruthven, 1908, 89-91) : “In southern Michigan I have only
taken it in the immediate vicinity of water, either about the margin
of swampy places or on the banks of streams. This may be a coin-
cidence, but it is in accord with all of the specimens coliected
throughout the range which have habitat data. I have found them
most frequently by overturning boards, ete., in such places, al-
though they are also found crawling about in the long grass and
herbage.

“Tt is in disposition a rather sluggish snake, seldom attempts to
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defend itself, and when surprised is usually easily captured. The
ease with which they are captured is in part due to their inability
o escape, owing to the extreme awkwardness of their movements on
land. When moving slowly this is scarcely noticeable, but when
they attempt to move rapidly to escape capture their efforts are
peculiarly odd and ineffective. The movements consist in throwing
the body in long curves in a manner closely analogous to the wig-
oling motion by which garter-snakes swim in deep water, and which
results in much movement and muscular effort, but very little prog-
ress. This movement may be greatly augmented by putting the
snake on a smooth surface, but it is not entirely due to the nature
of the surface, as it can scarcely make any headway on a surface
where sirtalis will glide away with comparative ease. This is one
of the most striking characteristics of butleri and was first noticed
by Reddick (1895, 261), who comments upon it in the following
words: ‘It is short and chubby, and its movement is very character-
istic of it. It does not have the gliding movement of K. seurite nor
the swift and active movement of the Natriz sipedon, but seems
rather to exert a large amount of force to do little crawling. The
movement is so characteristic that I believe anyone having once
seen the peculiar way in which it tries to hurry itself away would
ever after be able to recognize it at a distance.

“Fortunately no doubt attaches to the species which Mr. Reddick
had, for the specimen upon which this observation was based has
been examined, and it is unquestionably a Dutleri. The movement
seems to be very similar to the method of locomotion described for
the so-called atrata specimens of ordinoides by Ditmars (1907, 227).

“Observations upon the food habits of butleri are but fragment-
ary. As announced in 1904, it is fond of earthworms and small
frogs, but T have since found that in captivity it apparently prefers
small fish. As a rule it is impossible to get them to take either
worms or frogs if dead, but it is apparently a matter of unconcern
to them whether the fish be alive or dead, as they will greedily eat
specimens of the latter which have begun to decompose. Young in-
dividuals four or five days old will eat as many as three or four
small minnows successively.

“Females taken in July are usually pregnant, and the number of
voung is apparently small. In the specimens examined the number
of embryos is about twelve to fifteen. Ome specimen which was
taken in late July, 1903, and kept in captivity gave birth during
the first part of August to ten young. The members of this brood
were not all born on the same date, but appeared at different times
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between August 7 and 20, a difference of thirteen days. This is an
unusual occurrence among the garter-snakes, and is undoubtedly
abnormal, for, as far as we have observed, it has been invariablg’
the rule that the entire brood appeared within a few hours at most.

) Fig. _42. Distribution of Thamnophis butlerii.
Horizontal ruling, specimens examined; vertical ruling, reports only.

We have seen but one other specimen give birth to young, and there
were four in this brood. The young when but a few days old will
struggle eagerly with earthworms or minnows, capturing the latter
in a small dish of water or taking them from the fingers. For the
first three or four days they are very secretive and can be seen only
by overturning the moss and stones in the cage, except when ‘cheg7
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come out to feed. They have not been observed to feed during the
first three days, but after this they will come out freely to gorge
themselves on fish, returning again beneath the stones when satis-
fied. One of these young snakes was kept for three months, in
which time it attained to the respectable length of 150 mm.”

An additional observation on the food-habits 'was made in 1908,
when several leeches were taken from the stomach of a specimen
taken under a stone on the shore of Stony Island, Huron County
(Ruthven, 1911a, 268). In nature the form probably subsists
largely on such weak food.

Range: Thamnophis butlerii is rather common in southern Michi-
can as far north as the tier of counties represented by Eaton, Oak-
land and Ingham. A few specimens taken by the State Biological
Survey on the south side of Saginaw Bay (Rush Lake and Stony
Island, Huron County) in 1908 represent the most northern record,
and they were apparently rare in that region (Ruthven 1909a, 116;
1911a, 268). It has been reported from Olivet, Eaton County (Clark,
1903a, 83-88), Brighton, Livingston County, Washtenaw County,
Eaton County (Ruthven, 1904), Pontiac, Oakland County (Ruth-
ven, 1908, 92), and Ann Arbor and Chelsea, Washtenaw County
(Clark, 1905, 109).

THAMNOPHIS SIRTALIS (Linnaeus).*
GARTER SNAKE.
(PL. XIL)

Coluber sirtalis, Sager, 1839, 302,

Thamnophis sirtalis, Clark, 1905, 109; 1902, 194. Kirsch, 1895, 333.
Ruthven, 1909, 332-333; 1908, 176-186; 1911, 115; 1911a, 268.
Hankinson, 1908, 236. Thompson, 1911, 106.

Butaenia sirtalis sirtalis, Notestein, 1905, 115. Ruthven, 1904a,
189-191. Cope, 1900, 1069-1074.

Thamnophis sirtalis sirtalis, Ruthven, 1906, 31, 34, 36, 49, 50, 111.
Sperry, 1903, 175-179.

Eutaenia sirtalis ordinatus, Notestein, 1905, 115.

Eutaenia sirtalis parietalis, Notestein, 1903, 115. Smith, 1879, 6.

Thamnophis sirtalis parietalis, Ruthven, 1906, 49, 50, 53, 111-112.
Clark, 1902, 194. Sperry, 1903, 175-179.

*Although recor—ded from the state the western subspecies T. s. pariefalis does not occur
within our limits. Nevertheless some Isle Royale specimens have tne interspaces between

lateral spots generalfy suffused with red, showing a strong tendency toward the western variety
(Cf. Ruthven, 1906, 111-112.)
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Description: A medium sized snake attaining a length of one
and a half to two or three feet. Head generally well elevated be-
hind, elongate, high and straight on sides, concave in preocular
region, Cephalic plates normal. Two nasals and one Toreal; nos-
tril lateral and between the two nasals.

Dorsal scales 19-17, supralabials 7, occasionally 8 much more
rarvely 6; infralabials 10, occasionally 8, 9 or 11. A single preocular
and usually 3 postocnlars. A single anterior temporal. Ventral
plates 144-168; subcandals 54-84. Anal plate single.

The coloration consists of three light stripes on a darker ground,
the lateral stripes on the second and third rows, the dorsal on the
median and halves of the adjacent rows. The first row of scales
much lighter than the ground color above, usually greenish or
vellowish, at least the upper half. The color between the stripes
may be uniformly black or brown, or olivaceous with two rows of
alternating, usually poorly defined, black spots. Regardless of the
color of the scales between the stripes, however, there may nearly
always be seen, on stretching the skin, two rows of prominent black
spots separated by pale interspaces. Along the lateral stripes the
interspaces may occasionally be red. The stripes may be yellowish,
greenish or bluish, and the laterals when greenish or bluish fre-
quently blend with the first row. The dorsal stripe sometimes
wanting. The ventral surface usually pale and free from promi-
nent markings, except for a black spot on each end of the ventrals.

Habits and Habitat: Ruthven (1908, 177-179) has summarized
the habits of this species as follows: “The experience of the writer
indicates that it is quite generally distributed in the Eastern forest
region, for while it is found most commonly in the vicinity of
water, it is not uncommon in the clearings, woods, and thieke’(us on
the neighboring hills.

“The food consists principally of frogs, toads, salamanders, earth-
worms, and various insects. Whether or not it feeds to any great
extent upon tadpoles and fish is undetermined. Garman (1892,
268) states that they eat these animals, and T have observed them to
“capture fish in captivity, but since in the wild state they are not
particularly aquatic, the truth of the matter is probably that they
capture these forms when they encounter them in small pools, but
that this is comparatively seldom. The number and kinds of insects
eaten is algo a questionable point. It is true that many species are
found in the stomachs examined, but, as Surface (1906, 149) says,
many of these are ‘taken inside of the toads and other batrachians
which the garter-snake had eaten.” However, both adults and young
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are very fond of earthworms. As other garter-snakes, sirtalis ap-
parentiy does not refuse dead food. Mr. N. A. Wood, of the Uni-
versity of Michigan, reported to the writer, on May 18, 1907, that
he saw a specimen of this species swallowing a yellow warbler,
which he had observed Iving dead in the same place on the preced-
ing day. In the latter part of October, 1907, the writer discovered
an individual at Portage Lake, Washtenaw County, Michigan,
busily engaged in an attempt to swallow the dried remains of a
large green frog (Rana clamitans).

“The breeding habits have been commented upon several times,
but are as yet only incompletely known. In southern Michigan
copulation takes place in April, and at this time it is reported on
good authority that these snakes often collect in groups, probably
owing to the procreative impulse. I have not witnessed this nor
can I find any observations on the act of copulation. The latter I
have seen but once, and then but imperfectly. It took place on
April 21, 1906, between two specimens in captivity. The male in
this case lay at full length beside the female, and evidently at-
tempted to excite her by gently rubbing her neck with his snout.
He finally threw a fold of his tail across hers, and turning his ven-
tral surface against her side began spasmodic contractions of the
abdominal muscles, which were continued from twenty to thirty
minutes. Unfortunately the snakes were then disturbed and the
observations ceased. They indicate, however, that there may be
some interesting courtship reactions to be observed in these snakes.

“The period of parturition extends from the latter part of July
to about the middle of September. DBoth of these dates are only
approximate, as definite observations are wanting. The number of
voung is very variable, the average range in number being prob-
ably about 10-30, while as many as 78 have been recorded in a
single brood, which is not at all an unusual number, since parietalis
may have, according to our observations, as many as 73. After
birth the young remain for a short time about the mother, but
this time is probably limited to a few hours at most. In captivity
there is little tendency discernable to stay near the mother, and al-
though we have several times seen a mother and her brood in a
wild state, in every case noted, when the mother became alarmed,
or for some other reason moved away, the young scattered in all
directions, and it is improbable that they ever came together again.
The quickness and completeness with which the little snakes dis-
appear when alarmed may partly explain the fable that this snake

swallows its young.
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“Ditmars (1907, 235-236) gives the following interesting account
of the hibernating habits:

"The favorite situations in which to pass the cold months are in
soft soil on a slope that faces the south. Here the reptiles burrow
down a yard or more. Rocky situations ave often selected, and
among the clefts and fissures, one opening into anofher, the snakes
are enabled to retire to a considerable depth from the surface.

‘It is in the fall that these snakes congregate in large numbers on
ground that is suitable for the winter’s sleep. Here they sun them-
selves during the middle of the day, retiring into clefts and burrows
during chilly autumn nights. As the nights become colder, their
basking periods during the day are shortened, and finally, after
the first severe frost, they remain below the ground for the winter.
Instinct seemingly attracts them to these places of hibernation, for
such spots are usually poor feeding grounds and have been devoid
of snakes during the summer months. In spring, the breeding time,
the reptiles remain in numbers until the weather has become ell
settled and the danger of needing good shelter from the cold spells
has passed. Then they scatter into the ravines, the thickets, along
streams and brooks, until the scene that has abounded with sinuous,
crawling life is deserted.’

“This account harmonizes very well with the writer’s observa-
tions in southern Michigan. In the latter region they are found
in the autumn on sunny hillsides in the immediate neighborhood
of holes, into which they hasten when alarmed, but that they dig
these holes themselves yet remains to be proven, nor after the be-
ginning of the period of hibernation do they necessarily ‘remain
below the ground for the winter,” for if periods of marked modera-
tion in the temperature occur they will come out in December.
January, or February. Thus, on January 22, 1906, which was a
warm day (60° F.) in a period of very moderate temperature, a
collector for the University of Michigan Museum reported seeing
a large garter-snake near Grass Lake, Washtenaw County, Michi-
gan, which was undoubtedly this species.”

Range: The species has been reported from: Michigan (Sager,
1839, 302; Miles, 1861, 233), Ann Arbor (Smith, 1879, 6), Hudson
and Manitou Beach, Lenawee County (Kirsch, 1895, 333), Grosse
Isle and Port Muron (Cope, 1900, 1073), Eaton County (Clark,
1902, 194), Porcupine Mountains, Ontonagon County (Ruthven,
1904, 189, 191), Ann Arbor, Olivet, and Antrim, Barry, Kalamazoo,
Kent, Mackinac, Montcalm, Ottawa and Van Buren Counties
(Clark, 1905, 109), Bessemer, Gogebic County, Isle Royale, Kewee-

naw
Marquette County,
(Ruthven, 1906, 111-112), Washtenaw County, Kent County, Grosse

isle, Wayne County, Livingston County, Eaton County,
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County, Limestone Mountain, Baraga County, Marquette,
Porcupine Mountains, Ontonagon County

Oakland

LAKE SUPERIOR

z

ILLINO S

Fig. 43. Distribution of Thamnophis sirtalis.
Horizontal ruling, specimens examined; vertical ruling, reports only.

County, Oceana County, Crawford County, Iosco County, Gl‘ati?t
County, Isle Royale, Lake Superior, Ontonagon County, Gogebic
County, Houghton County, Baraga County, Marquette Cf)unty
(Ruthven, 1908, 181), Walnut Lake, Oakland County (Hankinson,
1908, 236), sand region of Huron County (Ruthven, 1911a, 268),
Douglas Lake, Cheboygan County (Ruthven, 1911, 115), and Cass
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County (Thompsen, 1911, 6). Specimens from the following locali-
ties have been examined: Alma, Gratiot County, Washtenaw
County, Au Sable River, Crawford County, south branch of Au
Sable River, Iosco County, Bessemer, Gogebic County, Walnut
Lake, Pontiac and Birmingham, Oakland County, Brighton, Iosco,
Ili\'ingst011 County, Denton, Wayne County, Isle Rovale, Keweenaw
County, Limestone Mountain, Baraga County, Marquette, Mar-
quette County, Porcupine Mountains, Ontonagon County, Shelby,
Oceana County, Winona, Houghton County, Baton County, KeI;t
County, Grosse Isle, Wayne County, Douglas Lalke, Cheboygan
County, Brown Lake, Dickinson County, Charity Island, Saginaw
Bay, sand region from Sand Point to Port Austin, Huron County,
Cass County, Osceola County, and Dr. A, 8. Pearse observed specvi-
mens in St. Joseph County in the spring of 1909.

SISTRURUS CATENATUS (Rafinesque).
RATTLESNAKE, MASSAUGER.
(PL. XIh.)
Crotalus tergiminus, Sager, 1839, 302.
Caudisona tergiming, Gibbs, 1900, 12-13.
Nistrurus catenatus, Clark, 1902, 194, 1905, 110. Stejneger, 1893,
. 413. Ruthven, 1911a, 270-271. Thompson, 1911, 107.
Sistrurus catenatus catenatus, Notestein, 1905, 120. Cope, 1900,
1146-1149, |

Crotialophorus tergeminus, Baird and Girard, 1853, 14-15. Smith,

1879, 6.

Crotalophorus Lirtlandi, Holbrook, 1842, I11, 32.

Crotalophorus tergeminus Lirtlandi, Smith, 1879, 6. Miles, 1861,
233, ’

Description: A short thick-bodied snake attaining a length of
two and one-half or three feet. Iead broad and decidedly triangu-
lar in shape, being mueh swollen through the back part, and termi-
nating in a blunt snout. Generally a slight coneavity in the frontal
region.  Cephalic plates normal in arrangement, but parietal
plates small, which together with the broad head and a rather well
defined canthus rostralis makes the area covered by the cephalic
plates broadly oval in outline. Sides of head high and without or
with only a slight concavity in the loreal region. Ilye small, situ-
ated high up on head, with an elliptical pupil, and ever-hung by the
supraoculars. A deep pit in the loreal region. Temporal region
occupied by four or five rows of smooth scales. Tail terminating
in a rattle.
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Dorsal scale rows usually 25-23-21-19, frequently 23-21-(19).
Supralabials 11-13 in number, separated from the orbit by a row
of small scales that is continuous with the postoculars; infrala-
Lials usually about 11 to 14. Two preoculars, elongated anteriorly,
the upper meeting the posterior nasal scute. Toreal small and
trapezoidal in form. Ventrals 134-147; subcaudals 22-30, undivided.
Anal plate single.

Ground color above grayvish or ash, relieved by several series of
deep brown blotches that form cross bands on the tail. Spots of
the dorsal series large, and transversely and irregularly oblong in
form. Below and alternating with the vertebral row a row of
small rounded spots, and below these a series of large blotches
transversely oblong and extending to the second row of scales, and
alternating with these another series of small spots on the first
and second scale rows. Spots of all of the series, with the excep-
tion of the row of small rounded blotches exterior to the vertebral
series, margined with an inner black and an outer pale yellow line.
Dorsal blotches occasionally divided or fused with the upper row
of lateral spots. A pair of elongated spots similar to the other
dorsal spots in color extend from the cephalic plates to the neck,
and another on either side extends backward from the orbit. In-
ferior yellow margin of the latter well developed between the eye
and the angle of the mouth forming a narrow yellow band. Two
diverging vellow lines from the pit to the lip. Head dark brown,
as the dorsal blotches, but with a light brownish band between the
eyes and occasionally light marks on the posterior head plates.
Color underneath black irregularly broken up with pale yellow.

Habits and Habitet: The rattle snake, or massauger, as it is
generally known, is the only poisonous snake in Michigan; a state-
ment which when generally known should stop the wholesale de-
struction of the harmless snakes practiced by most persons who
come in contact with them. Needless to say this snake should be
avoided as it is distinetly venomous, but on the other hand most of
the current stories about it must be discredited for it is doubtful
if its bite is sufficiently noxious to kill a healthy adult. It is a
sluggish snake, slow to bite, and usually gives warning with its
rattle before striking. It is thus little to be feared.

It prefers the vicinity of swamps, although not aquatic in its
habits, and is becoming yearly more rare in this region. Its ex-
tinction is probably due to several causes chief of which is the
draining of swamps and the killing of great numbers by farmers.
An excellent general account of the habits of the species is given

by Hay (1887).
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Very few observations have been made on the food habits of this
snake. Taylor (1892, 357) writes on the subject as follows: “The
contents of the stomachs of this species shows that its food is al-
most wholly made up of mice and animals of that class. Aside from
well known venomous gualities this snake has no bad habits and is
decidedly useful. Tt is said that rats and mice will very soon dis-
appear when the presence of this reptile is known. In at least one
instance we have known this statement to be true. It was noticed
that rats which a few days previous had been extremely numerous
in a cerfain cellar had wholly disappeared. Within a few days
more the mystery was solved by finding a huge rattler in the door-
way. These facts fully account for the frequent finding of rattlers
around old cellars, buildings, ete., where they go to hunt for their
choice food.” Ditmars (1907, 438) states that his captive specimens
“would take young birds, mice and frogs, and, like the copperhead
snake, different kinds of food according to the seasons, a trait prob-
ably developed by necessity while in the wild state.”

Our observations on the food habits of the species differ from
those of Taylor in that frogs form the bulk of the stomach contents
in the specimens we have examined. We have also found in two
instances snakes (one a rattlesnake) in stomachs examined, and in
one case it was evident that the snake eaten had been dead for a
considerable time before it was eaten (Ruthven, 1911a, 270).

The young are brought into the world alive, i. e., the eggs are not
laid. There are, according to Hay, usually about six young in a
brood, and they are about six inches long.

Many erroneous opinions are current concerning this snake.
Among these are that the number of rattles indicates the age of an
individual, one rattle being added each year. The researches on
the growth of the rattle all agree that each ring represents the
epidermis shed from the enlarged portion of the tail, in a manner
analogous to the general shedding of the skin, the new ring being
added at the base each time, thus pushing the string outward.
There is some disagreement among observers as to whether or not
the two processes always take place at the same time, but the fact
is well established that the shedding of the epidermis from the
terminal enlargement of the tail and the consequent formation of
rattles, like the general shedding of the epidermis, takes place every
few (twofive) months, so that several rattles are usually added
each year. The reason that so few rings are generally present at
one time is that the terminal ones are easily and frequently lost.
The number of buttons even on the largest individuals is rarely
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more than eight or nine, and the long strings occasionally exhibited
as curiosities are in most instances formed by the joining together
of several strings.

Another popular fallacy regarding these snakes is that the ex-
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Fig. 44. Distribution of Sistrurus calenalus.
Horizontal Tuling, specimens examined; vertical ruling, reports only.

traction of the fangs renders them harmless. It is true that it does
so for a time, but, as is well known to scientists, new fangs soon
replace the old ones when the latter are broken off or shed. This
is in fact a wise provision of nature, since the long fangs are occa-

sionally broken off by the struggles of the prey.
The writer will not take space to describe further the character-
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istics of this snake. A most excellent account may be found in
Stejneger’s “The Poisonous Snakes of North America” (1893.
413).

Range: The species has been reported from : Michigan (Sager.
1839, 302; Holbrook, 1842, 111, 32; Miles, 1861, 2335 Stejneger. 1893,
413, Grosse Isle (Baird and Girard, 1853, 14, 15), Ann Arbor
(Smith, 1879, 6), New Buffalo, Berrien County (Cope, 1500, 1149),
llaton County (Clark, 1902, 194), Benzonia to Au Sable River
(Clark, 1905, 110), Cass County (Thompson, 1911, 107), and Huron
County (Ruthven, 1911a, 270-271). We have seen specimens from
Alma, Gratiot County, Au Sable River, Oscoda County, Pontiac,
Oakland County, various localities in Washtenaw County, Charity
Island, Saginaw Bay, Cass County, Stony Island, North Island and
Nand Point, Huron County.

ORDER TESTUDINATA. (TURTLES).

As indicated by the key (p. 77) the members of this order are
quadrupedal, cuirassed forms with a rounded or Iongitudinal anal
epening. The shell in our species is, with the single exception of
the softshelled turtle, covered with large dermal plates.  Sieben-
rock (1909) divides the order into four supertamilies only two of
which have representatives in Michigan. It is sufficient for ouy
purposes to diagnose the genera and species.

Key to the Genera and Species of Michigan Turtles.

a'.  Carapace covered by leathery skin, and ‘without horny epider-
mal plates ................. .. Platypeltis spinifera, p. 129.
a’.  Carapace rigid and covered with horny epidermal plates.
bt Plastron narrow, not nearly filling the opening of the cara-
pace.
¢’. Bridge long and narrow. Tail long and furnished
above with a median row of large horny tubercles.
Marginal scutes 25....Chelydra serpenting, p. 133.
¢®. Bridge short and rather wide. Tail in males with a
terminal nail, and without a median dorsal row of
tubercles. Marginal seutes 23......... ... ... .....
................... Kinosternon odoratum, p. 137.
b®.  Plastron nearly or quite filling the opening of the cara-
pace. Marginal plates 25.
ct.  Parts of plastron immovably attached to each other
and to the carapace.
d*.  Carapace smoothly rounded, i. e., with no median
dorsal keel.
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e'. A sharp tooth on either side of the notch at
the symphysis of the upper jaws. Carapace
without round, bright orange spots,
Chrysemys.

fl. Vertebral and costal scutes unicolored
except for a yellow margin. A rela-
tively small plastral blotch along the
median line........ C. cinerea, p. 141.
f2.  Vertebral and costal scutes marked with
irregular pale-yellow lines. A large
blotch covering most of the plast-
170) 1 R C. bellii, p. 143.

e’. No teeth bounding the notch at the anterior
end of the upper jaws. Carapace marked
with numerous, round, bright orange spots.
................ Clemmys guttata, p. 147.

d?. Carapace with a strong median keel............
.............. Graptemys geographica, p. 150.

¢ Plastron with a transverse hinge, and movably at-

tached to the carapace.

d*. TUpper jaw notched in front. Carapace long and
depressed....... Emydoidea blandingii, p. 153.

d%. Upper jaw produced downward at the symphysis

to form a hook. Carapace short and high....

Terrapene carolina, p. 155.

PLATYPELTIS SPINIFERA (LeSueur).
SOFT-SHELLED TURTLE.
(Pls. VII, XIa)

Aspidonectes spinifer, Smith, 1879, 7. Clark, 1902, 193; 1905, 110.
Miles, 1861, 233. Agassiz, 1857, 404-405.
Trionyx spiniferus, Thompson, 1911, 107.

Description: Body broad and very flat. Carapace and plastron
not covered with epidermal plates, but by a soft and leathery skin,
the margins of the carapace bending freely at the edges. Head
tapering to the snout which is much produced and flexible. Nos-
trils separated by a septum, and each with a papilla projecting into
it from the septum. A low obtuse keel along the middle of the
back. A series of spines along the anterior edge of the carapace,
in the adults; the entire upper surface of the carapace covered
with small tubercles. Feet broad and fully webbed.

17
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Color of carapace olive or light brown, the margin yellow. XNear
the margin is a narrow, broken line of black. In young specimens
there are on the carapace numerous spots somewhat darker than
the ground color and each surrounded by a broad. black ring. These
spots become smaller and entirely black toward the margin of the
carapace, and are obscure in old individuals, Plastron immaculate
white or pale yellow. Limbs olive spotted with black. .\ pair of
black lines on the snout, each of which at the base of the latter be-
come two diverging black lines separated by vellow, and pass
through the eye onto the neck.

Habits and Habitat: In southern Michigan the soft-shelled turtle
occurs rather commonly in the rivers and lakes which have a soft
muddy bottom. They are not commonly seen, as they seldom leave
the water, and owing to the fact that the color of the carapace
harmonizes well with the color of the bottom. When surpised, they
are rapid swimmers and easily clude capture. The larger individ-
uals should be handled with care as the lip-like folds of skin cover
sharp-edged mandibles that are capable of inflicting considerable
injury.

Newman’s (1906, 126 et seq.) observations on the habits of the
solt-shelled turtle at Lake Maxinkuckee, Indiana, are the most com-
prehensive that have been made and are largely the basis of the
following very brief account.

They appear early in April (or in the latter part of March),
from their hibernation, and soon begin to feed actively. In food
habits it “is voracious and carnivorous, feeding principally upon
crayfish and the larvae of large insects. Trom the vantage ground
of a high bank it was possible on still days to observe individuals
as they captured their prey. They crawl or swim along the bottom,
thrusting their snout under stones and into masses of aquatic vege-
tation, oceasionally snapping up a crayfish or larvae that they have
succeeded in dislodging. They do not tear up their food, but swal-
low it whole, using the fore-feet to assist in forcing it down.

“The stomachs of three specimens, opened during the latter part
of June, contained the following:

1. A large female contained nine medium sized crayfish, only
slightly digested.

2. A medium sized female contained four crayfish and twenty-
two dragon-fly larvae,

3. A large male contained nine dragon-fly larvae and a few plant
buds, probably taken by accident when snapping up larvae.”

Surface (1908, 123) has recorded the following observations on
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the food habits: “Unfortunately, only two of the Soft-shelled
Turtles available for examination contained food, although a greater
number were examined and found to be empty. Of these neither
had eaten any vegetable matter, but both contained Crayfish,
which are comnion inhabitants of streams they frequent, and are
doubtless among the chief elements of their food. In devouring
Crayfish (or Crawfish), any creature is objectionable from the fact
that it is one of the most important foods of the carnivorous fishes.
Hay asserts that ‘it feeds on such fishes and reptiles as it can
secure.’

“One Soft-shelled Turtle was found to contain fragments of
beetles so broken as to be beyond recognition, but indicating the
possibility of these creatures feeding upon insects which may be
found floating on the water or in damp places frequented by such
turtles.

“We take this opportunity to record the fact that we have found
the Soft-shelled Turtle feeding upon grains of corn obtained in or
near the ponds which they inhabit. A specimen examined by us
in Ohio some years ago contained both yellow and red field corn,
or Indian corn, to the extent of almost as much corn as would be
produced upon two average ears of this plant.”

Mating must take place during April or May (Newman) and the
nesting period extends from about the middle of June to the middle
of July. Newman states that “The character of the soil seems to
be immaterial so long as it is near the water’s edge. Nests were
found in clay so hard packed that one could scarcely break it with
the fingers. One nest was made in a rock pile, the eggs being
dropped into crevices between the rocks, and sand packed around
them. Several nests were made among the smaller roots of a tree
growing on the sandy beach, the eggs being deposited between and
under the roots in a very irregular fashion. The majority of nests,
however, were found in the soft beach sand over six feet from the
water.”

The same writer briefly describes the nest building as follows:
“A warm sunshiny day. Place: the ‘old road’ about ten feet from
the water’s edge and concealed from view on one side by tall grass.
A large female Aspidonectes has just escaped from the grass and
is commencing to make a nest. No time is lost in selecting a spot.
She scratches out footholds for the forefeet and begins to excavate
with the hindfeet, using right and left alternately with a circular
gouging movement. As the hole becomes deeper it is generally
necessary for her to give a more nearly perpendicular thrust with
the hindfeet.
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“In less than forty minutes the nest is completed and she has
commenced to lay her eggs, letting the tail down into the narrow
hole as far as possible. After depositing several eggs she arranges
them with the hindfeet and then rakes in some earth previously wet
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Fig. 45, Distribution of Platypeltis spinifera.
Horizontal ruling, specimens examined; vertical ruling, reports only.

up with water from the accessory bladders. The earth is gently
packed in before any more eggs are laid. The remainder of the
eggs are deposited and the hole is filled up with earth and tramped
down quite firmly with the knuckles of the hind feet, right and
left feet being wused alternately. This treading movement
continues for some minutes and seems to be quite thorough. Al-
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though not in any way disturbed, the tortoise left without attempt-
ing to cover up the traces of scratching feet, and anyone who is
familiar with the appearance of a tortoise nest would have no diffi-
culty in detecting this one. At 12:25 she turned and started for
the water but was captured with a landing net. The nest was ex-
amined and found to be flask-shaped with a narrow neck only an
inch and a half in diameter. The depth of the nest was a trifle
over six incles and the dizmeter at the bottom about three inches.
The nest contained eightedn rather large spherical eggs of a deli-
cate pink color and with a very thin brittle shell.”

After the breeding season is over they spend their time in the
water, and as the cold weather comes on, bury themselves in the
mud and sand of the bottom where they remain until the follow-
ing spring.

The soft shelled turtle is highly valued as food, the flesh being
delicate and of excellent flavor. Individuals attain a large size,
and are rather readily shot or caught with a hook and line.

Range: The species has been reported from: Michigan (Agassiz,
1857, 404-405); “Southern half of the Lower Peninsula. It is
frequently met with as far north as Genesee County, and in the
streams of the eastern as well as the western slope of the state”
(Miles, 1861, p. 233), Ann Arbor (Smith, 1879, p. 7), LEaton
County (Clark, 1902, p. 193); Ann Arbor, Brookfield, Olivet; and
Allegan, Kalamazoo, Montcalm and Van Buren Counties (Clark,
1905, p. 110), and Cass County (Thompson, 1911, 107). The writer
has seen specimens from: Ann Arbor and Portage Lake, Washtenaw
County, White Pigeon, St. Joseph County, Cass County, Kalama-
zoo County and Allegan County.

CHELYDRA SERPENTINA (Linnaeus).
SNAPPING TURTLE.
(Pl. V1)

Chelydra serpentina, Sager, 1839, 301. Smith, 1879, 7. Clark,
1902, 193; 1905, 110. XKirsch, 1895, 333. Miles, 1861, 232.
Hankinson, 1908, 236. Thompson, 1911, 107. Ruthven,
1911a, 271.

Description: Carapace rigid, covered with horny plates, broadly
oval in outline, rather depressed and serrated behind. There are
three moderate keels on the carapace, one median and two lateral,
very prominent in the young, less so in old individuals, the keels
tuberculated, the tubercles with radiating edges. Plastron small,
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leaving most of the body exposed, bridge narrow. Tail long and
tapering. Under surface covered with large scales, the upper sur-
face furnished with a row of large borny tubercles; other smaller
tubercles on the upper surface of the tail. Head large and flat-
tened above, and with rather conspicuous bony ridges; snout rather
pointed; both jaws terminating in a hook. Large, transverse,
sharp-edged scales on the anterior part of the fore leg. Skin
wrinkled and covered with prominent warts.

The color of the carapace may be very dark olive, brown or black.
Upper parts of head, neck, limbs and tail brown or black, the tips
of the warts and various lines on the head frequently yellow or
brown. Plastron and under surface generally mostly dull yellow.

Habits and Habitat: This is the largest turtle native to Michi-
gan. True (1893, 153) gives the maximum 'weight as twenty or
thirty pounds. It is extremely pugnacious in disposition, and uses
its sharp and powerful jaws upon slight provocation. ILarge indi-
viduals are to be handled carefully, as their powerful, keen-edged
jaws are capable of inflicting a severe injury.

Snapping turtles prefer the quiet water habitats, such as lakes,
ponds and the pools of sluggish streams. They frequently lie
partly embedded in the mud of the bottom, snapping at their prey
as it comes within reach; in this habitat they are rendered more
inconspicuous by the mat of algae that often grows on the shell.
According to Newman (1906, 150), they may also stalk their prey.
They are carnivorous, and, according to Garman (1893, 245),
“their food consists of all manner of small animals, such as
fishes, frogs, reptiles, and young water birds.” Hay (1892a, 558)
states that “a large specimen that I dissected had in its intestine
the feathers and partially digested bones of a full grown robin.
The wing and tail feathers filled up the intestine. Its excrement
contained the remains of a crayfish.”

Numerous other authors mention the food of this turtle but the
observations of Surface, who has published the following table,
are the most exact.
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FOOD CHART OF SNAPPING TURTLE (C. serpentina).®
(Number with food, 19).

No. Per cent.

Vegetation %8
Algae (Tow water PIants) .. . ... 0
Seeds, undetermined .. ..... ... 5
Teaves, undetermined. .. ... ... B 0
Applé QEEAS . + v s e et e 5
Skunk Cabbage (bv/mplocmpus 70(1‘7(7(1) JEAVES o oo 1,5
GITASS .+ - o v e e et et e e e 1 s

Animal Matter ... ..... ..o e %
Mollusca (Snails and Slugs).......... - SR RN 30
QNAails (HEITR) . o v eeee e O 2l
Pond Snails. ... e e 0
SlUugs. ..o R T . o

Cru&tacea Cambarus sp. (Cray ﬁ\h) . PP PP 63

TIISCCLA. « o o v voe e et et Lo a.

Undete rmm(eﬁi In;ects ........ O
Hemiptera (Bugs). . ..........- R
Corlljmdae, Corisa sp. (Water Bug~) e
Pentatomidae (Stink Bugs) . ... ...
Diptera (Flies) . ..........oov - . P oL
Jarvae . ... ... . .
Stratiomyiid (¥Fly) Larva. ... J .
Coleoptera (Beetles). . ........
Undetermined..............

bt ot

Water Beetle larva. . . . .
Hydrophilidac, Water Scavengus R
Dytiscidae, Diving beetles .
Gyrinidiae, \Nhllllglg Bgetl(« ..
Vertebrata (Vi ertcbrates) A
Undetermined species (Fls ) e T,
Pisces (fishes). . ....... . U e
Undetermined fish .. AU PR
Catostomidae (Sucker A e
Batrachia (Frogs, ctc. ), Rana sp. J R o
Ophidia (Serpents). . ...... B P,
Aves (Birds) . ... e B .
Mammalia (Mammals). . .. . ...... .. .. C B
Undetermined.. ... ... ... A e .
Muridae (Mice). .. ..... ... .. . L R
Leporidae (Rabbits), Lepus sp .. . R i
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*From Surface (1908, 128-129.)

Captive specimens will feed upon pieces of meat or the bodies of
mammals and birds. They grasp the food, pull it under the water,
and swallow it, or, if too large, tear it to pieces by seizing it
firmly in the mouth and clawing it with the forefeet.

On land a snapping turtle is a curious sight, as it walks with the
body well elevated on the legs. If brought to bay at this time they
do ;mt retire into their shells, but, raising themselves still higher
on their limbs, open their jaws and lunge forward at the offender
with a force that often destroys their equilibrium and causes them
to fall forward. .

Newman (1906, 150-151) records the following notes on the
breeding habits: “Only in one instance have I observed the female
Chelydra during the nesting process. On this occasion the nest
was more than half completed when I first caught sight of her.
Although she stopped work and showed signs of preparing for a
retreat, she concluded the filling-in process in a somewhat slovenly
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wmanner and then retreated. The filling-in process was the same
as that observed for Graptemys and Aspidonectes.

“The nest was in gravelly sand on the side of a railway embank-
nment, separating the lake from a swamp. An examination of the
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Fig. 46. Distribution of Chelydra serpentina.
Horizontal ruling, specimens examined; vertical ruling, reports only.

nest revealed a broad funnel shaped depression, about a foot in
diameter, at the apex of which a tunnel, about four inches in
diameter, led diagonally into a wider expansion of irregular shape
and about a foot beneath the general ground surface. The tunnel
was obstructed by a stout stick and was consequently turned some-
what to one side. In the expansion and communicating tunnel
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were thirty-three eggs scattered irregularly in a double layer. On
the whole it was a decidediy untidy and primitive sort of nest.

“At about the same time of the month (June 15) several half-
finished nests were found in the same railway embankment and all
had the same general characteristics as the one described. I am
told by the engineers on the railroad that the females are often
seen at work and that they leave precipitately on the approacl of
the early train.

“The eggs are spherical with one liemisphere white and the other
pinkish. The shell is very tough, so that the eggs, if thrown on
hard ground, will rebound several inches without breaking. The
eggs laid on June fifteenth hatched during the last week in
August.”

The flesh of the snapping turtle is usually esteemed as food by
the people in localities where the species is found. True (1893,
154) states that “The snapping turtle is regularly seen in spring in
the markets of Washington, dressed for cooking, that is, having the
under part of the shell and the entrails removed.” The eggs are
also often eaten. .

Range: The species has been reported from: Michigan (Sager,
1839, 3015 Miles, 1861, 232), Ann Arbor (Smith, 1879, 7), Hudson
and St. Joseph River (Kirsch, 18935, 333), Laton County (Clark,
1902, 193), Ann Arbor, Olivet, and Barry, Kalamazoo, Kent, Mont-
calm, Ottawa, St. Joseph and Van Buren Counties (Clark, 1905,
110), Walnut Lake, Oakland County (Hankinson, 1908, 236), Huron
County (Ruthven, 1911a, 271), and Cass County (Thompson, 1911,
107).

Specimens have been examined from Washtenaw County,
Oakland County, Brown Lake and the falls of the Sturgeon, Dick-
inson County, Alma, Gratiot County, Charity Islands, Saginaw
Bay, Cass County, in Turtle Bay (Sand Point) and in lower part
of Pigeon River in Huron County, and Kalamazoo County.

KINOSTERNON ODORATUM (Daudin).
MUSK TURTLE.
(P1. VIL)

Emys pennsylvanica, Sager, 1859, 301.

Aromochelys odoratus, Smith, 1879, 7. Clark, 1902, 193, 1905, 110.
Miles, 1861, 232. Hankinson, 1908, 236. Thompson, 1911,
107.

Description: Carapace rigid, covered with horny plates, rather
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narrowly oval in outline, and considerably arched. Young speci-
mens have a prominent keel, but this becomes obscure with age.
Plastron very narrow and short, not nearly filling the opening of
the carapace, rounded anteriorly, emarginate posteriorly, the
anterior part slightly movable on a transverse hinge between
the pectoral and abdominal scutes. All of the plastral scutes in
the adults separated by areas of skin. Head large; snout tapering
and conical. Skin soft and everywhere provided with fleshy
papillae, those on the neck in rows, and two to four elongated ones
on the chin and two on the anterior part of the throat. Several
long curved scales on the anterior side of the foreleg near the foot,
and several on the heel.

The color of the carapace in young specimens is dull olive or
brown ; in old specimens it is blackish brown. The plastron varies
from dark yellow to brownish black. Skin dark greenish olive to
dark olive brown, marbled with light olive or vellowish olive. Two
yellowish lines extend backward from the snout, one passing below
and the other above the eye and ear.

Habits and Habitat: The musk turtle is quite aquatic in habits,
being found most commonly on the bottom in ponds and lakes.
The carapace is very often covered with a thick growth of algae,
<o that it is difficult to detect when lying in a patch of aquatic
vegetation. ‘

Hay (1892a, 562) states that “They lay their eggs on shores in
holes that they have dug in the sand with their hind feet. The
eggs are from three to five in number, of an elongated elliptical
shape, a little more than an inch long, and have a hard, smooth
shell.” Newman (1906, 147-148) records the following notes on the
breeding habits: “On only one occasion did I have the good fortune
to observe Aromochelys in the process of nesting. When I first en-
countered the little tortoise she was digging in some soft soil, using
all four feet and her snout. On my approach she abandoned her
work and wandered about for fully an hour trying different places.
Pinally she selected for nesting a decayed stump that had rotted
down level with the ground. She dug with fore-feet and hind-feet
a shallow hole about two inches wide and of about the same depth,

and deposited two eggs therein. After covering these eggs with the -

excavated debris, she went her way. The form and workmanship
of this little nest were of an inferior order as compared with those
of other species of tortoise I have observed.

“Specimens were captured on land with eggs in the oviducts,
ready to be laid, on the following dates: June 11, 16, 20, 22, 23,
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and 25. In no case did I find more than three eggs in the oviducts.
These were elliptical in form and nearly as large as the eggs of
Chrysemys. The shell is hard and of a chinalike consistency,
brittle but capable of withstanding considerable pressure.”
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Fig. 47. Distribution of Kinosternon odoratum.
Horizontal ruling, specimens examined; vertical ruling, reports only.

The same writer (1906, 146-147) records the following notes on
the food habits: “I have caunght them at dusk, crawling about in
the grass and have seen them catching and eating slugs” (p. 147) ;
“They are the scavengers of the lake, feeding on all sorts of ma-
terial, from dead molluscs to kitchen refuse. They refuse nothing
that could be construed as edible. If food is placed in the midst of
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a group. they fight over it like o many puppies over a rag, pulling
and jerking to the best of their ability.” “Their appetite is in-
satiable and indiscriminate. On one ocecasion I put a living rat
in an aquarium containing several musk tortoises. Almost imme-
diately three of them seized it by the feet and pulled it under, thus
drowning it. Before it had ceased to struggle they proceeded to
disembow] it and succeeded in making a fairly good skeleton of it
in a few hours” (p. 147).

Surface (1908, 138) has tabulated the food found in the stomachs
of a number of specimens as follows:

No. Per cent.
MOIUSCA. L. oot ?) gg
SNAILS . . oo e 2 50
Orthoptera (Crickets, (Grasshoppers) 1 gg
Grypllus PennSyIVANTCUS. .. oo oo e (1) 56
Lepidoptera, (Moths, ete.). ... ... 2 39
TAATVEAEC . o o vt e et e 2 A
Coleoptera, (Beetles). .. ... . 2 59

Undetermined fragments .. ... ... e 1 2
Carabidae—TUndet., (Ground Beetles) . . ........... .. .............. 1 25

When captured the musk turtles emit a strong odor (not especi-
ally disagreeable), open their jaws widely, and hiss, but they seldom
bite and then with little effect.

Range: The species has been reported from: Michigan (Sager,
1839, 301; Miles, 1861, 232; Smith, 1879, 7), Iaton County (Clark,
1962, 193), Ann Arbor, Olivet, and Barry, Kalamazoo, Montcalm
and V:m Buren Counties (Clark, 1905, 110), Cass County (Thomp-
son, 1911, 107). and Walnut Lake, Oakland County (Hankinson,
1908, 236). The writer has seen specimens from the .following
localities: Washtenaw County, Walnut Lake, Oakland County, Cass
County, and Miss Crystal Thompson saw one in the Kalamazoo
River, Calioun County, in September, 1911.
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CHRYSEMYS CINEREA (Bonnaterre).
WESTERN PAINTED TURTLE.
(P1. VII)

Emys picta, Sager, 1839, 301.

Chrysemys marginata, Agassiz, 1857, 439. Smith, 1879, 7. Clark,
1902, 193; 1905, 110. Miles, 1861, 233. Hankinson, 1908,
236-237.

Clrysemys cinerea, Ruthven, 1911, 115; 1911a, 271. Thompson,
1911, 107.

Description: Carapace rigid, covered with horny plates, broad
and depressed, flaring considerably posteriorly, and without trace
of keel. Plastron broad and flat, immovably attached to the cara-
pace and not hinged. Head moderate in size; upper jaw with a
distinct notch in front, and a sharp tooth on either side of the
notch.

Carapace dark olive, brown or black. The scutes narrowly mar-
gined with dull yellow. Marginal plates prominently marked with
red as follows: on the upper surface narrow cresentric bands often
surrounding (especially anteriorly) a wider vertical band that is
median in position and an extension of a similarly situated band
on the lower surface. The last named band is the principal mark
on the lower surface and is there surrounded, on the inner end
and on the sides, by the black ground color. There may be other
light marks on the lower surface, but these are rarely prominent;
the most conspicuous and perhaps frequent one is a spot or short
band in the black areas between the central bands. (Cf. description
of C. bellii.) Plastron yellowish with a large central patch of
dusky, which is, however, never as large as in C. Dellii (Figs. 50-
51). Head black striped with yellow; neck and limbs striped with
red.

Habits and Habitet: This is the common turtle of southern
Michigan. It may be seen along most of the streams or about the
borders of ponds and lakes. If the habitat is approached cauti-
ously they may be seen basking on logs, muskrat houses, etc., but
they are easily alarmed, and quickly scramble off into the water
and bury themselves in the mud and vegetation of the bottom. If
undisturbed they soon come to the surface again and thrust their
pointed black snouts out of the water.

Hay (1892a, 572) states that the food “probably consists of in-
sects, tadpoles and other feeble small animals.”” Newman (1906,
144) writes that he has observed individuals “feeding on dead fish,
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dead clams, decaying tortoises, worms, meat, and aquatic insects.
They even capture the soft and defenseless young of Aéjpidoncctes
[Platypeltis].” The same writer describes the egg-].aymg as fol-
lows: “The method of nest-making is essentially like that de-
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Fig. 48. Distribution of Chrysemys cinerea.
Iforizontal ruling, specimens cxarmined : vertical ruling, reports only.

seribed for Graptemys, but the flask-like enlargement is much less

pronounced. This may be due to the smaller number of eggs laid
and the consequent economy of space. The nesting season is about

the same as for Graptemys and the choice of nesting places about

the same. They lay only four to eight eggs that are strikingly like

those of Graptemys in color, shape and character of shell. In size,
however, they are somewhat smaller.
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“Like Graptemys, the broods are sometimes belated in hatching,
so that a forced hibernation of embryos results. Many just-hatched
voung were found during the months of May and June.”

Range: The species has been reported from: Michigan (Sager,
1839, 301 ; Agassiz, 1857, 439 ; Miles, 1861, 233), Ann Arbor (Smith,
1879, 7), Baton County (Clark, 1902, 193), Porcupine Mountains,
Ontonagon County (Ruthven, 1904, 191), Ann Arbor, Marquette,
Olivet, Porcupine Mountains (Clark, 1905, 110), Stony and North
Islands and Sand Point, Pigeon River, Rush Lake, Huron County
(Ruthven, 1911a, 271), Marquette, Porcupine Mountains, Ontonagon
County (Ruthven, 1906, 112), Douglas Lake, Cheboygan County
(Ruthven, 1911, 115), Cass County (Thompson, 1911, 107), Walnut
Lake, Oakland County (Hankinson, 1908, 236-237). The northern
peninsula records probably all refer to O. bellii and are not re-
corded on the map. The writer has seen specimens from Washtenaw
Oceana County, St. Joseph County, Monroe and Douglas Lakes,
Cheboygan County, Cass County, Alma, Gratiot County, Stony and
North Islands, Sand Point, Pigeon River at Caseville, and Rush
Lake, Huron County, Allegan County, Kalamazoo County, Calhoun
County, and Mr. N. A. Wood observed specimens on Charity Island
in 1910.

CHRYSEMYS BELLII Gray.
BELL’S TURTLE.

Chrysemys bellii, Ruthven, 1909, 117.
Chrysemys marginate bellid, Ruthven, 1910, 59.
Ohrysemys marginate, Ruthven, 1904a, 191; 1906, 34-112.
Description: Structural characters as in C. cinerea from which
it differs in attaining a somewhat larger size (large individuals
reaching a length of six to eight inches as compared with five to
six inches in cinerea) and in color markings. The yellow borders
to the dorsal shields are generally narrow or wanting but are
occasionally as wide as in cinerea. Costal and vertebral scutes
marked with faint, irregular light lines. The prominent markings
on the marginals are: above; a median and two lateral pale vertical
bands, the median continued on the lower surface and there ex-
tended on the outer and inner margins fo restrict the intervening
black area to a spot with a pale center. These markings may be
yellow or red. The dusky markings on the plastron always form a
much larger blotch than in C. cinerea (Figs. 50-51). This blotch
covers a large part of the plastral surface and send out extensions
along the sutures.
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Habits and Habitat: The habits of this épecies are probably
very similar to those of C. cinera. It is found in similar habitats.
Range. C. bellii has been found thus far only in the western
part of the northern peninsula. It is a western form that ranges

CANADA

Fig. 49. Distribution of Chrysemys bellii.
IHorizontal ruling, specimens examined; vertical ruling, reports only.

westward to Oregon. The Michigan localities are: Porcupine Moun-
tains, Ontonagon County, Brown Lake, Norway and Iron Mountain,
Dickinson County (Ruthven, 1909, 117; 1910, 59). The Marquette
record for cinerea (Ruthven, 1906, 112) is probably this form and is
so indicated on the map.
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Plastron of Chrysemnys cincred.
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CLEMMYS GUTTATA (Schneider).
SPECKLED TORTOISE.
(PL. VII)
Fimys guttata, Sager, 1839, 301.
Nanemys guttatus, Smith, 1879, 7. Miles, 1861, 233.
Clemmys guttatus, Clark, 1902, 193; 1905, 110. Thompson, 1911,
107.

Description: Carapace rigid, covered with horny plates, oval in
outline and widest behind the middle. Carapace without a keel.
Plastron large, without a transverse hinge, and immovably joined
to the carapace. Head of moderate size; snout not projecting;
upper jaw notched in front.

Carapace black or dark reddish brown with one to several round,
bright orange spots on each scute. The plastron is reddish orange
and black, the black being limited to large blotches on the ends
of the scutes. The head and the upper surface of neck and limbs
are black (often washed with red) with orange spots, the under
surfaces orange yellow, the throat marbled with darker.

Habits and Habitat: We have no notes on the habits of this
turtle in Michigan. Ditmars (1907, 51) has recorded the following
observations: “The writer has found many specimens along brooks
that here and there spread into thick, grassy spots. It is in this
water-grass that the turtles delight to hide, after feeding. The
species always feeds under water and, in fact, appears to be unable
to swallow unless the head is submerged. The food consists largely
of dead fish and the larvae of aquatic insects. Captive specimens
will eat the tender leaves of lettuce if these be thrown upon the
surface of their tank. It therefore appears probable that they
feed upon various waier plants as well, while in a wild condition.”
Holbrook’s account differs in some respects from the above. He
says (1842, I, 83). “It lives in ponds, brooks and rivers, feeding
on such animals as it can seize, as tadpoles, young frogs, ete. It
takes to the land frequently in search of food, devouring earth-
worms, crickets, grasshoppers, ete.” Hay (1892a, 577) states that
it is less aquatic than most of our turtles but “seems to delight in
heing in the neighborhood of swamps and sluggish streams, and
probably spends the greater part of its time in the water.”

The same writer also says “Their food is said to consist of tad-
poles, young frogs and other weak animals. On land they devour
earthworms, crickels and grasshoppers.” Surface (1908, 166-167)
has summarized his examination of the stomachs of 27 specimens

as follows:
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© No. | Per cent.
Vegetation.......... IR e L 3 111
Undetermined leaves. .. ... ... .. T A 1 3.7
Undetermined s . F 1 3.7
Gramineae—GTIass . .. oot oo 2 7.4
Animal matter. . O .. 27
Annulata, (W ormx) ...... R B 1 T
Mollusca. . ... un. . P i 3 1
Snails. ... N ! 2 !
Slugs. ... T R ; 1 7
Crustacea. ... ..o .. [ P ; S .6
Undetermined spp.......... TR N 5] .6
Gammarus sp., (Fresh Water \hump\) vvvvv P e 1 7
Cambarus sp., (Crayfish)........... P 1 .7
Myriapoda, (Millipedes, SIC) T 1 T
Arachnida, (SpIAErs) . . ... 2 L
Insecta, (INSECHS) . . v 27
Undetermined fragments. . ................ TR 11 40.8
Ephemerida, (Mayflies)....................... RPN 2 7.4
Ple(‘optera~Perhdae (Stone Flies) . R e 3 11.1
Odonata, (Dragon Flies)............... e 9 33.3
Nymphs. ... ...... ... 8 28.6
Agrionidae, (Damsel Flies 1 3.7
Hemiptera, (Bugs)........ o 3 11.1
Capsidae, (Water Bugs). . . ............. Lo 1 3.7
Notonectidae, (Back Swimmers)......... .. P 1 3.7
Belostomidae. . . .............. .. .. R e 1 3.7
. Zaitha jluminea 1 3.7
Neuroptera—sialida 2 7.4
lLepidoptera.... ... 3 11.1
Undetermined Moth larvae ! 2 7.1
Noctuidae, (Cutworms). .. 1 3.7
Coleoptera.............. 20 74.0
Undetermined Beetle fragments. .. .......... .o 13 48.1
Carabidae, (Ground Beetles) 2 7.4
Dytiscidae, (Diving Beetles 2 7.4
Chrysomelidae, (Leaf Beetles). 3 i1.1
Undetermined | 2 7.4
_Donaciasp............... ! 1 3.7
Scarabaeidae.
Lachnosterna, (June Bugs). 1 3.7
Euphoria 'mda {Flower BLetILs) .................................. 1 3.7
Macrodactylus subspmosus, (Rose Bugs) . O 2 7.t
Rhynchophora, (Snout Beetles) . ... ... ... .. 1 3.7
Diptera, (Flies).
Undetermined flies........ 10 37
Tipulidae, (Crane Flies). ... 2 7.4
Chironomidae, (Midges). . . 1 3.7
Scatophagidae........... .. 1 3.7
Hymenoptera, (Ants, etc.)
Tenthredinidae, .. ........... 1 3.7
Ichneumoenidae. .. ........... 1 3.7
Brachonidae. . ... ............ 1 3.7
ADBS . o e 1 3.7

“Their eges are few in number; never according to Agassiz, ex-
ceeding three or four. They are about an inch and a quarter long,
and three-quarters in the shorter diameter. The eggs are laid about
the 20th of June, in a perpendicular hole dug by the use of the
hind legs. After the eggs are deposited the dirt is pushed back
over the opening so as to conceal it entirely.” (Hay, 1892a, 577-
578).

Range:  The species has been reported from: Michigan (Sager.
1839, 301), Genesee County, Oakland County, Saginaw Bay (Miles,
1861, H3i3), Ann Arbor (Smith, 1879, 7), Eaton County (Clark.
1902, 193), Ann Arbor, Olivet, and Barry, Kalamazoo and Van
Buren Counties (Clark, 1905, 110), and Cass County (Thompson.
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Fig. 52. Distribution of Olemmys guitata.
Horizontal ruling, specimens examined; vertical ruling, reports only.

1911, 107). The specimens the writer has seen are from the follow-
ing localities: Ann Arbor and Manchester, Washtenaw County;
Cass County, Calhoun County, St. Joseph County and Montealm
County.
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GRAPTEMYS GEOGRAPHICA (La Sueur).
MAP TURTLE.
@1 V1)
Emys geographica. Sager, 1839, 301.
Graptemys geographica. Agassiz, 1857, 436, Clark, 1902, 193, 1905.
110, Smith, 1879, 7. Miles, 1861, 232.

Description: Cavapace rigid, covered with horny plates, de-
pressed and with a distinct, slightly tuberculated keel (much more
distinet in the voung). Carapace feebly serrated behind, Plas-
tron large, nearly filling the opening of the carapace, immovably
united to it, not hinged. and distinctly notched behind. Snout not
projecting. Cutting edge of upper jaw somewhat sinuous.

Color of carapace dark olive, covered with a network of greenish-
vellow lines (occasionally wniformly dark brown above). Head,
neck, limbs and tail dark green to black with numerous longitudinal
lines of greenish vellow. A triangular yellow spot behind each
eye. Under side of marginal plates pale greenish or yellowish
with large blotches consisting of concentric lines of olive and black
or brown. Plastron vellow, with brownish bands (frequently ab-
sent in old individuals) along the sutures of the scutes.

Habits and Habitat: The map turtle is markedly aquatic, sel-
dom, except during the breeding season, being found on land. In
southern Michigan it occurs both in lakes and rivers, but is mueh
more common in the former. According to the observations of
(Garmen (1891, 237), Hay (1892a, 576), and Newman (1906, 140)
its food consists principally of molluses, and very largely of the
heavy shelled forms of the family Viviparidae. The young feed on
{he thiner shelled ones. Newman writes as follows: “Two methods
of feeding prevail. The favorite method seems to be to capture
the molluse when the foot and gills are well out of the shell, to
bite off the soft parts and leave the hard shell. To do this the
final closure of the jaws must be quite sudden. If they fail to
secure the body of the snail in this way they adopt the crushing
method. The hard shell is easily erushed between the broad flat
jaws and the broken pieces of shell are picked out with the aid of
the claws. When in search of food they prowl about the bottom,
often underneath the dense vegetation. The heavy growth of Chara
or Nitella is tunneled in every direction with the passageways made
by foraging Graptemys.”

Hay (1892a, 576) states that “After a number had been kept for
a few days in a tub there were found in it a large number of the
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opevcles of such molluses; and in the intestines of one were the
remains of a crayfish, some fish scales, and what appeared to be
the cases of some kind of caddisworm. Its broad masticatory suar-
faces are well fitted for crushing the shells of molluses.” h; cap-
tivity Ditmars (1907, 44) found that it would eat “chopped fish.
meat and mealworms, also earthworms and various softbodied
grubs, dragging all its food into the water and devouring it beneath
the surface.”

A speciinen examined by Surface (1908, 141) had only crawtish
remains in the stomach.

The breeding habits of Indiana specimens have been rather fully
reported by Newman (1906, 140-142) : “Graptemys beging to laS'
very early in June, somewhat earlier than other species observed.
The females are apt to wander some distance from the water for
nesting, seeming to prefer soft, plowed soil or clear, dry sand away
from the beaches. They wander about for hours in search of a
suitable place for nesting. Omne specimen started five nests before
she was satisfied with the condition of the soil. Two were rejected
on account of the presence of stones and one because the sand caved
in too readily. The other two appeared to me to be suitable in
every way and I was unable to explain why she abandoned them.

“If one expects to see the first stages of nest-making it behooves
him to be astir before sunrise. Over half of the females found
nesting were encountered before eight o’clock. They work slowly
and seem to prefer the quiet hours of the day, probably because
they are less likely to be disturbed.

“Apart from the slowness and deliberateness of their movements,
they work much after the fashion adopted by Aspidonectes, excepf
that they never work the fore-feet so as to secure foothold.

“The nests are of somewhat smaller dimensions and the flask-
shaped expansion is more symmetrically placed, scarcely more
bulged on one side than the other. Two layers of eggs are de-
posited in the flasklike expansion but the last two or three eggs
are placed in the narrow neck, the uppermost egg being sometimes
only about two inches from the surface.

“It is difficult to frighten them away after they have once de-
cided upon a nesting place. When surprised they stop work but
soon resume it and continue it to the end, even while the observer
is in plain view. The nest of Graptemys is a finished product, all
traces of nest-making being obliterated. This is accomplished by
dragging the smooth plastron back and forth across the small area
that had been disturbed by nesting.
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“The eggs are ellipsoidal in shape, of a dull white color, and
Lave a rather soft easily indented shell. The number laid by one
female at one time varies from eleven to fourteen.

“The eggs latch, as a rule, late in August or early in September,
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Fig. 53. Distribution of Graptemys geographica.
Horizontal ruling, specimens examined; vertical ruling, reports only.

the young burrowing to the surface through the sand. When they
emerge they are covered with sand that adheres for some time.
Their instinct directs them unerringly toward the water and they
frequently have to travel almost incredible distances before reach-
ing the lake or a tributary stream. On two occasions I have found
vecently hatched Graptemys, at a distance of about a quarter of

REPTILES. 153

a mile from the water, traveling steadily and in an approximately
correct direction toward the lake. At the observed rate of pro-
gress they would reach the lake in about two days.

“For some time I was greatly puzzled by the frequent discovery
of newly hatched Graptemys during the months of May and June.
¥armers in the vicinity frequently plowed up nests of eggs that
were nearly ready to hatch.

“These facts have been explained by the observation of ocecasional
specimens nesting during the latter part of July. Eggs laid at that
time would have only about five or six weeks of steadily warm
weather, in which to develop, and would be retarded by the chill-
ing of the ground in October. Thus the well advanced embryos
must pass the winter in a condition of dormancy analogous to that’
observed in hibernating adults.

“On no occasion have I caught a female nesting whose carapace
length was less than nineteen centimeters and whose age was less
than fourteen years——according to the age record afforded by the
annual growth ring on the scutes.”

Hay (1892a, 576) has found sixteen eggs in a large female.

Range: The species has been reported from: Michigan (Sager,
1839, 301; Agassiz, 1857, 436 ; Miles, 1861, 232), Ann Arbor (Smith,
1879, 7), Eaton County (Clark, 1904, 193), Olivet, and Barry, Kala-
mazoo, Kent, Montcalm, Ottawa and Van Buren Counties (Clark,
1905, 110). The specimens examined are from: Washtenaw
County, Brighton, Livingston County, Pawpaw, Van Buren
County, St. Joseph County, Allegan County, Calhoun County, and
IKalamazoo County.

EMYDOIDEA BLANDINGII (Holbrook).
BLANDING’S TURTLE.
(PL. VIL)

Emys meleagris, Agassiz, 1857, 442, Smith, 1879, 7. Miles, 1861,
233.

Emydoidea blandingi, Clark, 1902, 193, 1905, 110. Haunkinson,
1908, 236. Ruthven, 1911a, 271.

Emys blandingii, Thompson, 1911, 107.

Description: Carapace rigid, eovered with horny plates; elon-
gated oval in outline, and rather high and convex but not as much
50 as in the box turtie (Terrapene carolina). Plastron large, clos-
ing the opening of the carapace and attached to it by a ligament.
Plastron divided into two movable lobes, the hinge line between the
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abdominal and pectoral scutes. Head broad, snout not projecting
and the upper jaw notched in front. The lower jaw with a hooked
tip.

The ground color of the carapace is usually black with numerous
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Fig. 54. Distribution of Emydoidea blandingii.
Horizontal ruling, specimens examined; vertical ruling, reports only.

round or irregnlarly elongated, pale yvellow or light brown spots.

In old individuals the lighter markings may predominate toward
the margins of the carapace restricting the black to small irregu-
lar blotches. Plastron pale yellow to light brown, the outer end
of each scule occupied by a large black or brown blotch. Head and
neck black or brown above with numerous small vellowish or olive
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spots; the muzzle and sides of the head predominatingly olive,
Chin and throat iinmaculate yvellow. Tegs olive or Hghi brown with
motilings of black or dark brown.

Habits and Habitat: TLittle has been recorded on the habits of
the Blanding turtle. Ditmars (1907, 57) writes on the subject as
follows: “Although fully as agile in the water—in swimming. div-
ing and remaining a considerable time beneath the surtace—as
the typical pond and river turtles and tervrapin, this species often
evinces a desire to wander about on Jand, and while it seldom ven-
tures from wet, marshy arcas, prowls about through the mmder-
growth in search of tender shoots, berries and insect larvae, a
character quite in opposition to the feeding habits of the strictly
aquatic turtles and terrapins, which are unable to feed unless
under the water. Blanding’s Turtle feeds with equal readiness
upon the ground, or under water. Captive specimens are very fond
of lettuce; they also feed voraciously upon earthworms. small
fishes, tadpoles and young frogs, actively pursuing these creatures
in the water and seizing them by a sudden dart of the head. Well
fattened specimens are unable to employ the hinged plastron to
but a slight extent and with such individuals the rear lobe is quite
useless in covering the hind limbs which bulge from the shell in
helpless fashion.”

Range: The species has been reported from: Michigan (Agassiz,
1857, 442; Miles, 1861, 233), Ann Arbor (Smith, 1879, 7), Eaton
County (Clark, 1902, 193), Ann Arbor, Olivet, and Kalamazoo
and Van Buren Counties (Clark, 1905, 110}, Sand Point and Stony
Island, Huron County (Ruthven, 1911a, 271), Walnut Lake, Oak-
land County (Hankinson, 1908, 236G), and Cass County (Thompson,
1911, 107). The writer has seen specimens from: Washienaw
County, Au Sable River, Oscoda County, Brighton, Livingston
County, Walnut Lake, Oakland County, Cass County, Alma,
Gratiot County, Sand Point and Stony Island, Huron County, and
Mr. N. A. Wood reports seeing one in the pond on Charity Island.

TERRAPENE CAROLINA (Linnaeus).
BOX TURTLE.
(Pl VIL)
Cistudo clausa, Sager, 1839, 301. Smith, 1879, 7.
Cistuda virginee, Agassiz, 1857, 445.
Terrapene caroling, Clark, 1902, 193; 1905, 110. Thompson, 1911,
107.
Description: Carapace rigid and covered with horny plates,
broadly oval in outline, high, very convex, and solid. Plastron,
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large. closing the opening of the carapace with which it is united by
a ligament. Dlastron divided into two movable lobes, the hinge
line between the abdominal and pectoral scutes. Snout not pro-
jecting: the upper jaw drawn down in front to form a beak, the
lower jaw turned upward at the tip.

The colors of the carapace are yellow and brown or black. The
arrangement is very variable and either the lighter or darker colors
may predominate. The lhead, neck, limbs and tail are brown,
spotted with vellow. The plastron is also very -ariable in colora-
tion. It may be uniformly brown or black, and the brown or black
may be spotted with yellow, or the yellow may be the predomina-
ting color and the brown or black reduced to irregular blotches.

Halits und Habitat: The box turtle differs from other Michigan
furtles in being strictly terrestial. No notes are available on the
habitats preferred by the species in Michigan, but Ditmars (1907,
1) makes the general statement that it is “most abundant in situa-
{ions where open, grassy spots alternate in sparse thickets. The
food cousists largely of vegetable matter and berries, though the
larvae of insects are eaten as well as earthworms and slugs. Dur-
ing the periods when blackberries ripen many specimens show un-
mistakable evidence of feasting by their stained mandibles and fore-
feet.”

Holbrook (1842, T, 34) states that it feeds on “insects, crickets,
ete., and according to Leconte, on fungous plants, as the Clavaria,
ete. When in confinement and it can easily be domesticated, it
eats readily whatever is offered, as bread, potatoes, apples, ete.”
Surface (1908, 175-176) has examined stomachs of 40 specimens

and tabulated the results as follows:

REPTILES, 157
No. | Per cent.
]
Vegetation........................ e : 25 62.5
Cryptogams, (Flowerless Plants)......... .. L P 7 17.5
Fungi. i
Undetermined fungi.......... .. .. P ! 1! 2.5
Basidiomycetes............... FE JE ; 1 2.5
Mushrooms. . ... L B i 4 10
Bryophyta, Moss. . ... ... e : 1 2.5
Phanerogams, (Flowering Plants).
Undet. ... . . N -k 10
ROOIS. . ot P : 2 5
Buds....... ... .. .o RS 1 2.5
Leaves. . ..o RN F 5 12.5
Berries. ... RN i 3 7.5
Seeds. . ....... ... .. i T e 1 2.5
Podophyllum petotum (May Apple)..... ... . e e 1 2.5
Vitis labrusca (Grapes). ................. T : 1 2.5
Prunus sp. (Cherry) seeds. .. ......... ... ... e A 1 2.5
Rubus sp. (Blackberry).............. TR 3 7.5
Pyrussp. (Apple)........ o 2 5
Osmorhiza Sp. . ........ 1 2.5
Pyrola rotundifolia . 1 2.5
Physalis sp. (Ground Cherry). .. ... 3 7.5
Gramineae, rassS. .. ... ovvueene oo e 8 20
Bird’s Wheat Moss. O S 1 25
Animal matter. . ......... .. .. oL P 32 30
Annulata (Earthworms) . .............. ... ..... e PN 2 A
Mollusca (Mollusks). .. ..o o 15 37.5
Snails . .. e .. 14 35
SIUES. oo R 2 5
Crustacea (Cambarus SP.) v« o v o vt 1 25
Myriapoda (Millipedes). ... ... ... ... . . . L 8 20
Insects (Insecta), . . ........... .. .. ...... FE 24 60
Undetermined insects. . ................ e 7 17.5
Orthoptera (Grasshoppers, etc.). .. ... ... ... ... ... AU 7 17.5
Acridiidae . . .. .. 1 2.5
Melanoplus femur-rubrum (Red-legged G)............. .. T 2 5
Gryllidae (CHCKeLS) . . v vt ot e e 1 2.5
Gryllus pennsylvanicus (Cricket) . .............. e .. 2 5
Locustidae (Long Horped Grasshoppers)......... ....... .. cod 1 2.5
Hemiptera Pentatomidae (Stink Bugs). . ................ ... .. ..., 1 2.5
Lepidoptera (Moths) .. ... ... i i 0 22.5
Larvae (Caterpillars). .. ... ... i 7 17.5
Pupae (Chrysalids). . ........... . ... ... ... ... . PN 1 2.5
Notodontidae—Datana ministra. .. ............... ... AP . 1 2.5
Noctuidae, larvae (Cut worms) . . ............... ... . 3 7.5
Diptera (FLES) . . ..ot vt 1 2.5
Coleoptera (Beetles, €1C.) . .. .. .. . 10 25
Undetermined beetles. . ........... ... . ... .. ... .. 7 17.5
Larvae of Beetles. ... .. ... . i i 2 5
Carabidae (Ground Beetles).
Undetermined ground beetles. . . ............. ... ... ... ... ..., 2 5
Carabus Tmbatus. . . . ... .. e 1 2.5
Ptlerostichus lucublandus.. . ....... ... ... ... ... .. ... ... .. 1 2.5
Harpalus CAlTgINOSUS . . o« v oo 1 2.5
Hymenoptera (Ants, ete.). . ... .. ... .. e 1 2.5
Vertebrata (Back-boned Animals).
Mammalia, Muridae (Mice). ... ... ... 1 2.5

The eggs are covered by a thin shell, and are deposited in loose
soil.  According to Hay (1892a, 581), they number from four to
six and ave laid about the latter part of June or after.

In winter they burrow into the soil to hibernate, and Ditmars
(1907, 62) records one that was found in Januvary, buried to a
depth of about two feet.

Range: The species has been reported from: Michigan (Sager,
1839, 301; Agassiz, 1857, 445), Ann Arbor (Smith, 1879, 7}, Eaton
and Montcalm Counties (Clark, 1902, 193), Barry, Kalamazoo,
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Fig. 55. Distribution of Terrapene caroling.

Hovizontal ruling, specimens cxamined; vertical ruling, reports only.
Montealm and Van Buren Counties (Clark, 1905, 110), and Cass
County {Thompson, 1911, 107). The writer has examined specimens
from Battle Creek, Calhoun County, Manchester, Washtenaw
County, and Cass County.
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GLOSSARY.

Abdominal plates. The antepenultimate pair of large scales on
1he plastron in turtles, (See Fig. 23.)

Alveolar surface. The masticatory surface of the jaws in turtles.

Anal plate. The large scale just in front of the anus in snakes.
(See Fig. 23.) The posterior plates on the plastron of a turtle.
{(Fig. 25.)

Azygous scale. Occurring singly, i. e., unpaired. Applied to the
small plate on the median line of the snoul in Heterodon platy-
rhinus, ‘ ‘

Bridge. The part of the shell which joins the carapace and
plastron in turtles.

Canthus rostralis. The ridge from the eye to the tip of the snout
that separates the top of the muzzle from the side.

Carapace. The upper shell in turtles. (See Fig. 24.)

Cephalic plates. The large scales on the top of the head in snakes.
{See Fig. 22.)

Costal plates. The row of large scales between the marginal and
vertebral series on the carapace in turtles. (See Fig. 24.)

Dorsal scales. The scales on the upper surface of the body in
snakes. (See Fig. 23.)

Emarginate. Obtusely notched.

Femoral plates. The penultimate pair of scales on the plastron
in turtles. (See Fig. 25.)

Frontal. The single large scale on the top of the head, and be-
tween the supraoculars, in snakes. (See Fig. 22.)

Gular plate. In turtles, the first plate or pair of plates on the
plastron. (See Fig. 25.)

Hinge. A {ransverse joint in the plastron in some turtles.

Humeral plates. The second pair of scales on the plastron in

turties. (See Fig. 25.)
Internasal plates. The two large scales on top of the head,
and between the nasals, in snakes. (See Fig. 22.)
Keel. A ridge.
Labial plates. See upper labials and lower labials.
Loreal plate. The scale on the side of the head, between the
| nasals and preocular, in snakes. (See Fig. 21.)
| Tower labial plates. The row of scales along the margin of the
Jower jaw in snakes. (See Fig. 21.)
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Marginal plates. The scales about the margin of the carapace in
turtles.  (See Fig. 24

- . Michigan Geological and Publication 10; Biology 8.
Nasal plate or plates. The fivst one or two plates on the =ide of Biological Survey. Plate I.

the head in snakes.  (Nee Fig. 210 Nee also prenasal and post-

nasal.

Nuchal plate. The small plate in the marginal geriex at the
anterior end of the carapace in turtles.  (Nee Fig. 240}

Ocular plates. Nee preocular and postocular plates.

Parietal plates. The pair of Jarge seales on the top of the head.
back ot the froutal and supraocular plates. in snakes. (Ree Fig.
22.)

Pectoral plates.  The chird pair of scutes on the plastron in
turtles. :

Pit. The opening on the side of the head, between the eye and
nostril, in the rattlesnake.

Plastron. The Tower shell in turtles.  (See Fig. 25.)

Plate. .\ large scale. Synonymous with scute.

Postnasal plate. The posterior nasal scale, when there are two.
in snakes. (See TIig. 21.)

Postocular plates. The series of scales just behind the orbit in
snakes. (See Fig. 21.)

Prefrontal plates. The pair of large scales on the rtop of the
lead, just in front of the frontal and supraoculars, in snakes.
(See Fig. 22.)

Prenasal plate. The anterior nasal scale, when there are two, in

snakes.  (Nee Fig. 21.)

Preocular plate or plates. The scale or scales just in front of the
orbit in snakes. (See Fig. 21.)

Rattle. The dermal structure on the iail in rattlesnakes.

Rostral plate. The large scale on the end of the snout in snakes.

Seales.  Thin horny outgrowihs of the skin which overlap to
form a more or less complete investment in reptiles. When large
known also as plates and scutes.

Scale pits. Tiny pores at the apex of the scales in some snakes.

Scute. A large scale. Synonymous with plate.

Subeaudal plates. The large scales on the ventral snrface of the
tail in snakes. (See Fig. 23.)

Supraocular plate. The large scale above each eve in snakes.

HEMIDACTYLIUM SCUTATUM,

(See Fig. 22.) ) PLETHODON ERYTHRONOTUS.
Temporal plates. The scales on the side of the head, behind the NECTURUS MACULOSUS.

. . o KGGS OF DIFMICTYLUS VIRIDESCENS,
postoculars, in snakes. ({Nee Fig. 21.)
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Upper labials. The series of scales along the margin of the upper

jaw in snakes. (See Fig. 21.)
Ventral plates. The large scales on the ventral surface of the

body in snakes. (See Tig. 23.)
Vertebral plates. The median dorsal series of scutes on the cara-

pace in turtles. (See Fig. 24.)

21
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MEMORANDA TOWARDS A BIBLIOGRAPHY OF
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HARLAN I. SMITH.
Victoria Memorial Museum, Ottawa, Canada.

AmBorT, (CHAS. C.). Primitive Industry, pPp. 270-325.

American Antiquarian, Vol. 1, 1878, p. 8, mentions an embankment
in Branch County.

- American Antiquarian, Vol. XI, No. 4, 1889, p. 249, refers to Sagi-
naw Grave.

American Association for the Advancement of Science, Proceedings,
Vol. XX1V, 1875, pp. 311, 816-322, mentions mound in
Wayne County.

American Association for the Advancement of Science, Proceedings,
Vol. XXV, 1876, p. 324, mentions mound in Wayne
County.

American Association for the Advancement of Science, Proceedings,
Vol. XXVI, 1877, pp. 336-337, mentions mound in
Wayne County.

ANDERSON, (ABEL). Smithsonian Report for 1879, p. 434, reports
mounds in Newaygo County; p. 434, reports mounds
in Ottawa County.

ARMSTRONG, (BENJ. G.). Harly Life among the Indians. Press of
A. W. Bowron, Ashland, Wisconsin, 1892, p. 150.

Barpwin.  Ancient America, p. 43-45, mentions copper mines in On-
tonagon County.

Barxms, (Cuas. B.). Smithsonian Report, 1879, p. 434.

Bresvcmame, (WM. M.). A History of the New York Iroquois,
Bulletin 78 (Archaeology 9) of the New York State
Museum, p. 396, refers to Sansond’s map of 1656; p.
398, refers to Crenoxing’ map of 1660, and, p. 400,
refers to Caronellis’ map of 1688.

Indian Nations of the Great Lakes, American Anti-
quarian, Nov. 1895, Vol. XVII, No. 6.
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Berrien County. See United States National Museum Report, 1886,
p. 107.

Brois, (Joux T.). Gazetteer of the State of Michigan, 1838-1840
(copyrighted 1838), p. 165, mentions mounds in Lena-
wee County; p. 168, mentions sites in Calhoun County;
pp. 168-170, mentions sites in Macomb County; pp.
173-177, mentions garden beds.

BoyrLe, (Davip). Archaeological Report, Ontario, 1901, pp. 32-35,
mentions matter for comparison with Ogemaw County
enclosures.

— Archaeological Report, Ontario, 1903, Toronto,
1904, p. 91, mentions perforated skulls from Canada
similar to those of Michigan.

Brapy, (SamurL). Smithsonian Report for 1879, p. 434, reports
that he is exploring copper mines on Isle Royale.

Branch County. See United States Natiohal Museum Report 1889,
p. 118.

Browser, (J. V.). Kathio, Memoir of Heplorations in the Basin of
the Mississippi, St. Paul, Minn., 1901, page opposite
Plate IT mentions copper.

Canrvierp, (——). ASketches of Souk County, Wisconsin, American
Antiquarian, 1890, refers to garden beds.

Carson, (H. H.). American Antiquarian, Vol. IX, No. 4, July 1887,
p- 237, mentions village sites in Clinton County; p.
238, mentions mounds, effigy mounds and garden beds
in Saginaw County, and, pp. 237 and 238, mentions
sites in Shiawassee County.

CataERWOoOD, (Mary HarrweLL). The White Islander (Indians),
Century Magazine, Sept. 1893.

CHARLEVOIX, (SacArD). Voyage au grand pays des Hurons.

CorriNBerrY, (W. L.) and Stroxe, (E. A.). Proceedings of the
American Association for the Advancement of Science,
Vol. XX1V, 1875, pp. 293-297, describes mounds in
Kent County.

Cowant, (A, J.). Foot Prints of Vanished Races in the Mississippi
Valley, p. 65, refers to garden beds. DBarnes, says p.
181, of Nadaillac.

Copper Mine in Michigan, Records of the Past, Vol. II, Part 7, July
1903, p. 223.

Copper. See Brower, Detroit, Moore, Palmer, Short, Whittlesey,
Wisconsin Archaeologist, Vol. II, No. 1, Oct. 1902, p.
23.
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Corway, (G.). The Traditional History and Characteristic
Sketches of the Ojibway Nation, London, 1850.

Courier, see Saginaw.

Dawn, (Joux E.). Smithsonjan Report 1879, p. 434, reports that
he has in preparation a manuscript on forts and
mounds of Macomb County.

Davis, (A, C.) Antiquities of Isle Royale, Smithsonian Report
1874.

Doboce, (Byron E.). American Archaeologist, Nov. 1898, Vol. 11,
Part 11, p. 299, refers to shell-heap on Flint River
near Richfield, Genesee County.

American Archaeologist, March 1898, Vol. I, Part
3, p. 78, refers to supposed bridge across Flint River,
Sec. 15, Genesee Tp., Genesee County.

Detroit Evening News.

Detroit Free Press, August 2, 1903, mentions copper.

Detroit Free Press, July 8 1900, mentions Bert Marsh’s Collection.

Detroit Free Press, May 1, 1901, refers to grave in Wayne County.

ELswortH, Epworth Assembly Quarterly, IV, 1897, p. 7, refers to a
site in Mason County.

Everrs, (L. H.). History of Calhoun County, 1877, p. 11, mentions
gites in Calhoun County.

_— History of St. Joseph County, Michigan, 1877, p.
11, mentions sites in St. Joseph County.

Everts and Apporr. History of Kalamazoo County, Philadelphia,
1880, mentions sites in Kalamazoo County; p. 65,
mentions garden beds; p. 68, cuts of garden beds on
W. B. Cobbs’ Farm at Schoolcraft, also one at Gales-
burgh and one in Kalamazoo, probably the one in the
Park west of the mound.

Farmrr, (Siuas). History of Detroit and Michigan, 1884, p. 321,
mentions mounds in Wayne County.

Fismer, (A, W.). Cache of Leaf-shaped Relics; Popular Science
News, February, 1901, Vol. XXXV, No. 2, p. 38

FostER, (J. W.). Prehistoric Races of the United States of Ameri-
ca, p. 265, p. 266, mentions copper mines in Ontonagon
County; p. 155, mentions garden beds.

Fosrer and Wuartyey’s Report, 1850, p. 162, mentions mines in
Keweenaw County; pp. 161-162, notices copper mines
in Keweenaw County; pp. 159-161, describes and fig-
ures copper mines in Ontonagon County, and, p. 161,
mentions meunds in Ontonagon County.
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Fowrer, (8. W.). Smithsonian Report, 1879, p. 434, mentions
shell-heaps and sites in Manistee County.
Fowke, (GeraRD). Copy of Fowke’s Report on Michigan. A care-
fully compared copy made with permission of Pro-
fessor Thomas from a copy made by Rev. Wm. M.
Beauchamp, of Syracuse, N. Y., for his use while as-
sisting in preparing the Thomas Catalogue.
~—————— Mr. Gerard Fowke of Chillicothe, Ohio, made a recon-
naissance of Michigan for the Bureau of American
IEthnology.
GALATIAN, (A. B.). See I. M. Thomas.
GiBes, (Morris). Origin of Mounds, Popular Science, March, 1899,
p. 59.
GiLLmAN, (HeNRY). Smithsonian Report, 1874, pp. 369, 370, de-
scribes mines in Keweenaw County.
—_— Appleton’s Journal, Vol. X, 1873, p. 173, describes
mines in Keweenaw County.
6th Report of the Peabody Museum, pp. 13-19, de-
scribes and figures mounds in St. Clair County.
_— Smithsonian Report, 1873, pp. 380-382, describes and
figures mounds in Emmett County; pp. 378, 379, de-
scribes mounds in Toseo County; pp. 387-390, describes
and figures pits in Keweenaw County; p. 380, mentions
with plat mound in Mackinac County ; pp. 382-384, de-
scribes with plat and figures mounds in' Manitou
County; p. 380, mentions mound in Presque Isle
County; pp. 370-374, describes and figures mound in
St. Clair County; pp. 367-368, describes and figures
mound in Wayne County; pp. 364-365, partly describes
with map mound in Wayne County.
—_— The Mound-Builders and Platycnemism in  Michi-
gan, Smithsonian Report 1873, Government Printing
Office, 1874, pp. 364-390, Figs. 1-12, some being maps.
—_—— Also reprint 1877.
— Certain Characteristics Pertaining to Ancient Man
in Michigan, Smithsonian Report 1875, Government
Printing Office, 1876, pp. 234-245, Figs. 1-13.
~~~~~~~~ — Also reprint 1877.
— The Ancient Men of the Great Lakes. Abstract from
Proceedings of the American Association for the Ad-
vancement of Science, Vol. XXIV, Salem, 1876, pp.

316-331, Figs. 1-7. Read August 16, 1875, at Detroit
mneeting.
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Perforation of the Humerous conjoined with Platy-
cnemism, American Naturalist, Vol. IX, No. 7, 1875,
pp. 427-428.

Grand Rapids. The Evening Press, February 20, 1904, refers to
gites in Kent County.

Handbook of the American Indians, Bulletin 30 of the Bureau of
Ethnology, pp. 149-150, refers to Saginaw County; p.
139, refers to Manitou County; p. 58, refers to Sagi-
naw County; p. 535, mentions piece of hafted celt
from Michigan; p. 345, refers to copper from Michi-
gan,

HauprMaN., (See Science.)

Havarp, (Dr. V.). The French Half Breeds of the Northwest,
Smithsonian Report, 1879, pp. 309-327; p. 318, men-
tions Michigan.

HaveN, (——). Archaeology of the United States, contains report
of Verandrier who explored this region before 1748.

Hives, (Lesuie W.). American Archaeolgist, March 1898, p. 77,
refers to a cache in Berrien County.

Hinspare, (W. B.). Washtenaw Times, Ann Arbor, June 23, 1901,
mounds in Washtenaw County.

History of Kalamazoo County.

Horumes, (Wwm. H.). Aboriginal Copper Mines of Isle Royale, Lake
Superior, American Anthropologi‘st, N. 8, Vol. 3,
1901, pp. 684-696, Plates XXIII-XXIV, Fig. 73.

History of Saginaw County, Michigan ; together with sketches of its
cities, villages and townships, educational, religious,
civie, military, and political history; portraits of
prominent persons, and biographies of representative
citizens. History of Michigan, embracing accounts of
the pre-historic races, aborigines, French, English and
American conquests, and a general review of its civil,
political and military history. Illustrated. Chieago,
Chas. C. Chapman & Co., 1881, pp. 960. P. 268, refers
to Rifle River in Ogemaw County; p. 287, refers to
sites in Tosco County.

Hopeuman, (F.). The Old Fort, written for the Michigan Pioneer
and Historical Society, June 5, 1902. Refers to fort
in Kalamazoo County.

HoueHTON, (JacoB). Ancient Copper Mines of Lake Superior,
mentions mines in Ontonagon County.

Hueesrp, (BrLA). American Antiquarian, Vol. I, 1878, pp. 49,
partly describes and figures garden beds in Kalamazoo
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County; p. 7, partly describes rectangular and circu-

lar embankments in Kalamazoo County; p. 4 and Fig.
4, mentions garden beds in St. Joseph County.

—_— Memorials of a Half Century, 1887, Copyrighted Q.
P. Putnam Sons, p. 185, mentions I’Arbe Croche Vil-
lage Site in Emmett Co.; p. 203, describes, with cut,
sites in Macomb County.

— Ancient Garden Beds of Michigan, Pioneer Collec-
tions of the State of Michigan, Vol. II, 1877-78, pp.
21-27 and maps pp. 28-35, partly describes and figures
garden beds in Kalamazoo County.

Husearp, (Lucius). Smithsonian Report, 1879, pp. 434-435, men-
tions mounds in Berrien County.

Huron, see Miner.

JeNisoN, (O. A.). Smithsonian Report, 1879, p. 435.

JENKS, (ALBERT ErNest). The Wild Rice Gatherers of the Upper
Lakes, 19th Report of the Bureau of Ethnology, Part
2, p. 1050, refers to Saginaw County and Bay County.

JENNINGS, (H. 8.). The Michigan Academy of Science, Science
N. 8. XIII, No. 329, April 19, 1901, p. 616, refers to
papers by Harlan I. Smith on “An Archaeological
Survey of Michigan: The Antiquities of Michigan,
Their Value and Impending Loss.”

Jongs, (Josmua). Smithsonian Report, 1879, p. 435, mentions
mounds in Livingston County.

Jones, (Perer). History of the Ojibway Indians, 1861.

Kerrox, (Dwicnr I.). Annals of Fort Mackinac, Copyrighted
1892.

Kinzig, (Mrs. Joun H.). “Wau-Bun the Early Day in the North-
west.” New York, 1856.

Konr, (J. G). “Kitchi-Gami Wanderings Round Lake Superior.”
London, 1860.

La Honron. New Voyages, Vol. 1, p. 93, 1703, refers under the
names Otontagans and Ottawas of Talon, to Otonta-
gan, an Ottawa band living before 1680 on Manitoulin
Island and driven out by the Iroquois.

Larmam, (1. A.). Antiquities of Wisconsin, p. 74, mentions copper
mines in Ontonagon County and garden beds.

Larmour, (J. J.). Smithsonian Report 1880, p. 444, mentions
mounds in Calhoun County.

Lararor, (J. H.). Prehistoric Mines of Lake Superior, American
Antiquarian, Vol. XXIII, No. 4, July and August
1901. '
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Also printed in Northwest Magazine, Feb. 1901.

Leacm, (M. 1.). Ancient Forts in Ogemaw County, Michigan,

Annual Report of the Smithsonian Institution, 1884,

Washington, Government Printing Office, 1885, pp.

849-851, with two maps.

Also reprint in Papers Relating to Anthropology
from the Smithsonian Report for 1884, Washington,
Government Printing Office, 1885, pp. 11-13, with two
maps.

Ancient Mounds in Clinton County, Michigan, An-
nual Report of the Smithsonian Institution, 1884,
Washington, Government Printing Office, 1885, pp.
839-848, describes and figures mounds; pp. 840-841,
describes and figures mounds on a flat in Shiawassee
County.

Also reprint in No. 620 Papers Relating to Anthrop-
ology from the Smithsonian Report for 1884, Washing-
ton, Government Printing Office 1885.

_ Address Traverse City, Michigan.

Lrrson, (M. A.). History of Macomb County, Michigan, 1882, men-
tions sites in Macomb County.

MaxkTELOW, (CHas. W.). The American Archaeologist, April 1898,

p. 105, and the American Archaeologist, December
1898, p. 323, reports mounds or earthworks near Boone
and Cadillac, Wexford County.

Prehistoric Remains in Northern Michigan, Popular
Science News, Nov. 1902, p. 289.

— Address Cadillac, Michigan.

Mason, (Oris T.). Papers Relating to Anthropology, 1884, pp. 4-10,
mentions mounds in Clinton County; pp. 11-13, men-
tions enclosures in Ogemaw County; pp. 1-4, mentions
mounds in Shiawassee County.

United States National Museum Report 1902, p. 385,
refers to Angwassag, Saginaw County.

McCormick, (W. K.}). Mounds and Mound Builders of the Sagi-
naw Vealley, Michigan Pioneer Collection, Vol. 1V,
1881, Lansing, W. 8. George & Co., 1883, p. 382, men-
tions sites in Bay County and refers to Ogemaw
County; p. 379, mentions enclosures in Ogemaw
County, and describes mounds in Genesee County; p.
380, mentions mounds and earthworks in Saginaw

County.
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MacLran, (J~o. P.). Mound Builders, pp. 76-77, mentions copper
mines in Ontonagon County.

Marvory, (Isaac). History of Baptist Indian Missions, 1840, p.
366, mentions mound in Wayne County.

Mmwpreron, (James D.). The Smithsonian Report, 1889, footnote
on p. 47 in appendix 1, refers to his work in Michigan.

Miner, The Michigan, Nov. 1, 1901. The Lake Huron Region. An
early geographical Sketeh of Lake Huron with accom-
panying map of interest. Saginaw, Michigan.

— Vol. VI, No. 2, January 1902, p. 12, mentions copper.

Moore, (CmarLes). The Ontonagon Copper Boulder in the United
States National Museum, United States National Mu-
seum Report for 1895, pp. 1021:1030, with two plates,

_ Washington, Government Printing Office, 1897.

e Also reprint.

MoorenEAD, (Warren K.). Prehistoric I mplements, Cincinnati,
1900, pp. 23 and 307, mentions a cache.

Morsg, (Jupmbram). Report to the Secretary of War of the United
States on Indian Affairs, 1822, Appendix, p. 19, refers
to Saganau.

Muir, Michigan, (Ionia County). Story of a Fort Near Muir,
Michigan, Detroit News, Feb. 25, 1893.

—_— Also reprint in the Archaeologist, Vol. I, No. 4, pp.
65-67.

NapaiLvac.  Prelistoric America, p. 81, refers to garden beds.
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STtroNG, (E.

(G. Arcuig). Smithsonian Report, 1879, p. 435, re-
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University. Wants University to Search for Prehistoric Remains.
Ann Arbor Argus Democrat, Ann Arbor, Michigan,
February 27, 1903.
VERANDRIER. (See Haven.)
Warp, (Hexry 1.). A Remarkable Ceremonial Object from Michi-
gan, Bulletin of the Wisconsin Natural History So-
ciety, Vol. IV, N. 8., No. 4, October, 1906, pp. 160-161.
Washington Treaty 1836. U. 8. Indian Treaty, 1873, p. 607, refers
to sites in Manitou County.
Washtenaw Times, June 26, 1901, refers to graves in Washtenaw
County.
Wayerman, Walkins & Co. History of Cass County, 1882, men-
tions sites in Cass County.
Wayne County. Find of Indian Skeletons, American Antiquarian,
November-December, 1894, Vol. XVI, No. 6, p. 383.
West Branch Herald Times, June 14, 1901, refers to wall around
Rifle Lake. Possibly a natural ice push.
Western Gazetteer or Emigrant’s Directory, 1817, p. 170, mentions
sites in Wayne County.
WaIiTNEY. See Foster.
Warrrresey, (CHArLes). Ancient Mines on the Shores of Lake
' Superior, Contribution to Knowledge, 1863, pp. 17-20,
describes and figures copper mines in Ontonagon
County.
WiLson, (TroMas). Arrow Points, Spearheads and Knives of Pre-
historic Times. United States National Museum, 1897.
P. 980, refers to caches in Saginaw County and in
Huron County. Frontispiece represents a hafted
celt from Genesee County.
Report of the United States National Museum, 1892,
part 1, p. 980, refers to cache from Chippewa County.
WiLsoxn, (Daxien). Prehistoric Man. Vol. I, p. 278, refers to
copper mining.
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