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ECOLOGICAL STUDIES OF TURTLES IN MICHIGAN WITH
SPECIAL REFERENCE TO FISH MANAGEMENT

by

~Karl F. Laglsr

- INTRODUCTION

This rropért on the escology and economic relstions of

| A& rurtles native to Miéhiga’.n is based on a combination

of field and laboretory investigations and is one of & .
series of studies dealing with predation on fish In g&iﬁ.ﬂg_

' state. Many researches heve been oonducted on physical,
chemical, and biologlocsl features of fresh-water commnities
which determine fish yleld, dbut few atudlss have been made
on the role of predation in the dynamic economy of sush
assoclations. Although in fish management the control of
predatory and so—c_alied "noxious” animal species 1is wide-
spread, curren£ practices often have little basis or justi-
fiocation in known facte and ere for the moat part of unknown
effect, It is the purpose of this serles of investigations
on the nature and extent of vertebrate predation on fish to
discover the effects of this‘predation, to learn which, if
any, “"predators" ars retsrding the production of riihi, to
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experiment with methods of eontrolling serious depredstions,
to establish "a clean bill of health" for the species so
deserving, imd to inform naturalists, sportsmen, and fish
culturists of the ecologiocal relations and economic status
"of the animls studied.

Feeling that a fundamental relation existed between
predation and efforte in the conservation and upbullding
of the game-fish supply, Carl L. Hubbs, Curator of Fishes
 in the Univerasity Museums and then also Iirecstor of the
,'Ina'titute for Fisheries Resmearch of the NMichigaen Department |
B of Conservation, ‘orymized an investigation of this problem
in 1930, "ihe services of J. Clark Salyer, II, then a |
»gmduate ‘student at the ﬁnivorsity of llichigan,A were ol:n:ai.ned.i RE _
After working on the problem for two years, Salyer withdrew ,Y
to gocopt positions elsewhere, and since then he has been |
able to give but little time to the predator investigations.
:'{h§ information which had been accumulsted &t much effort
and at a conslderable investment of funds by the Depsrtirent
~of Conservation and the University was consequently not
| ‘brought to_aufficient completeness to warrant its application
to the solution of the predator problem.

"Reallizing that it might be effective in carrying this
research to the point of usefulness, the Amerlcan Vildlife
- Institute oame to the resg\io » after consultation with Salyer
and others. Through the financiel ald of the Associsted
Fishing Tackle Manufacturers, & grant wes made by the institute
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to dnablo continuation of the work in Michigan. The State
University furnished faecilities for the work and the Depart-
ment of Conaervation through its Institute for Fisheries
Research matched the fund allotted by the Wildlife Instltute
to further the investigetion. This project was made the
first to be undertaken under the initiel Fish Management
Caopbrative Unit.™ (Lagler} 1937: 87)

- Since Salyer had studied other suspscted predators more
thoroughly’thnn the turtles, I chose this group of animals
for my own intenaive investigation. ' In additlon to sharing
ﬁhn mn1oi purposes of the ssries of predation studies, the
~work on turtles has the following specisl aims:

(1) To evaluste various methods for observing end
-addutiné*turtlo épecimona for sclentifle, control, and
'ccmmeroigltpurposed;

“i (25 To determine the populstion by spescies and
individusls for s few sample lakes; and

| . {3) To develop and refine labaratory techniques for
faod studies of turtles.

At 1ts inception, &s has been indicated, the problem
whloh I‘hﬁva investigated was primarily concerned with
determining the effect of turtles on flsh yield. A4s &
‘result, the greater part of the work has been conducted on
various phases of the natural history of the more abundant
;and aquatlc specieat the musk, snapping, Blanding's, &Kedd-lsy
western painted, nnd soft-shelled turtles. Lrief considera-

tion has been accordéd the less common, though aquatic,
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apotted turtle, and the more terrestrial wood and box turtles.
‘The species in systematic sequence are as follows:
| Musk turtle, Sternmotherus odorstus (latrelille);

Snapping turtle, Chelydra serpentina (Linné);

Spotted turtle, Clemmys guttata (Schneider);

Wood turtle, Clemmys insculpts (leConte)j

Blanding's turtle, Emys blandingii (ilolbrook);

Box'tuﬁtla. Terrepens caroline (Linnd); |

Map turtle, Graptemys geogrephica (LeSueur);

\intorgradoa between Bell's turtle and western painted
tnrtlo,igggz!ggxg,g;ggg:'gg;;g; (Gray) x morginata (Agaselz);
Western painted turtle, Chrysemys plcta marginate (Agassiz);
- Soft~shelled turtle, Amyds a. spiniferas (LeSueur).

The nomenclature followed 1s that of Stejneger and
Barbour (1939) oxoept for thé genua 8 8 whioh 1a after ZL{T
Bishop and Schmidt (1931), and Hartweg (ﬁs)t /,
The importance of this repart 1s seen in its bearings
6# the oonsarvaﬁion of a natural resource and in the clearer
concépta which 1t brings forth regarding the status of an
oft-maligned and periocﬁtod group of animals. Frood and
tanding habits atudlies, oorrelated with determinations of
pdpulation sonposition end denalty, afford an index fqr the
~evaluation of the role of turtles in the economy ofiéééffféah
waters of the northern states. Refinements in methods for
the study of food and feeding hab%%s of fiah-eating vertebrates
are given and contributian to the knowledge of the distribu~
tion of turtles in théagzé%,‘%kﬂitat preferences, end relations

with assocliated plents and ariimsls are made.
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' Published information on the species of turtles native
to Michigan has been freely drawn upon in the ascounts of
eaoh spoéiea.' In order to broaden the application of the
conélusiona, published data on the ecology of each specles
have been aonaidorod, even when based on observetions mde
in other qtatoa or Cana@a. 4
The f1e1d work was conducted in Michigan from April
through October in 1937 and from May through September in
;936 in 6onjunctionuw1th,1nvestigations on fish-~eating
birds and snekes. During these two summers, specimens and
other materials were collected snd subsequently analyzed at
ths‘Univoraity Enaeum; in the winter of 1937-38 and in the
- winter ﬁnd spring of 1§38~39.
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the amphipods a.nd many of the decapods end I. J. Cantrall,
-the Orthoptera. C. L. Iandell end K. A, Cleason assisted in
the determination of same of the higher aquatic plants and
G. W. Prescott identified the algae.

~ Laura C. Hubbs waa} very kind in fecilitating work in the
 laboratory by nhking readily available all materials and
'aqulpmont needed. Willliam C. Beckman, David Anderson, Frances
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METHODS

The- phau; of the ecology of Michigan turtles which I
hgrvo_ _:.nvo:stigntod were largely selected for their value in
doto'mmqg the economic relations of this group of anirmmls.
The methods employed were chosen to yleld the maximum emount
of information pertinent to these relations. Consequently
the ‘gemx‘fal methods fall into thres major categories:
| _(1) field ixothula for the study of hsbitas, habitat selection,
dintriﬁﬁsion; kinds and availability of fobd, and methods of
ueurihg specimens for food analyses; (2) laborstory methods
 for the anclysis of food contained in stomachs amd intestines}
and (3) experimental methods for determining food selection,
rcéding habita, end population composition ami density.

| The results of the application of the fleld &nd labore-
tory methods desoribed in this section, &3 well a3 the methods
and results of feeding experiments, are given in connection
with the.diucuulon of the habits and food of the species to
whieh they pertain. The results of the studies on turtle
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populations sre mentioned briefly only in the interpretation
of the food of the snepping turtle on natursl waters. A
detalled report of this aspect of the work 1s in preparation
and will appear elsewhere.

Field Methods

Turtles on isnd were frequerntly cbserved by the naked
eye or with the aid of binogular field glasses. Such
individuals were, of course, collected by hand,

The more strictly aquatic turtles and the associated
fliara and feauns were observed during the day with the aild of
! glass~bottomed tube end "Polaroid" sun glasses. DBy these
moans the perception of submerged objects is greatly enhanced,
through the elimination of the interference to viaslon caused
by ripples and swurface glare.

At night, observations of turtles were made possible by
the use of a modified automoblle spot light meanipulsted by
heand end & specially designed, under-watexr Jjack light. Both
of thees lights are superior for this purpose to the ordinary
flaah light asince they furnish not only & more Intense light
but &lso a far greater ares of illumination. They have a
posaible disadvantage in that a six-volt storayge battery ia
required for their operation.

The automoblile spot light, equipped with a fifty-candlepower
bulb, was very useful for identifyling and following detalled
nmovenments of turtles, their prey, ami othor orgaenisms.

The under-water Jjack light, designod and bulli by H. Hatt
of Almena, Michigan, is e distinct improvement over the ordinary

I
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“types of such lights which were tried. Its distinctive
feature lies 1n the fact that during operstion the bulbs
and reflector are auwbmerged just beneath the surface of the
water. There is therefore no glare from the water's surface
to ob‘a't‘ruct one's vision, ami“ visibility is good even when
there are¢ ripples on the uurf:ee..

| Spesimens of the aquatic turtles were collected for
 this study by shooting, -eappins, gaffing, spearing, "noodling,"
and trepping. |

Al‘thdﬁgh some tmftles’ wers shot in the water, shooting
18 perhaps best sulted for obtaining specimens which are
l‘uming» themselves 'onllo‘gs. mskrat houses, or other such
placea, Though larger tui*tlu often remain where hit, smaller
imes are frequently knocked from auch sunning spots by the
- impect of the bullet. Aas recogniged by Ruthven (1912), indi-
viduals which fall into the water, unless instantly killed by
the bullet, are sometimes lost, since they quickly hide them~
selves in soft bottom materisl or dense vegetation. In deep
rivers, losses were also due to the current. PFor example,
on May 2, 1937, on the St. Joseph River near Mendon, only
five mep turtles were recovered of twelve which were shot
"ahllb sunning on logs. 3insce this method entailesd such a
oonuintentlj large loas of individuals, it was seldom used.
Nevertheless, at least a few examples of esach of the aquatic
apecies except the musk turtle were collected by this means;
Blanding's, map, and painted furtles were shot while they
were basking on objects out of the water, and the snapping



- and oo:t-lhollod turtles while they were floating at some
dlstencse from the shore with their heads out of the water..
| sdapping with & long-handled dipnet ylelded some specli-
mens. This method was used from a rowboat and while wading.
Pearse (1923) found this means satisfactory for securing
painted turtles from a boats Only painted, Blanding's, map,
and muak\turtles. however, may be readily csught with a
dipnet. Snapping turtles ere usually too large and sof t-
‘lﬁalled turtles too aglle to rely 80lely upon this method
for their capture. Partiocularly good results in the collec-
tion of musk turtles have been obtained by using & éipnet at
pight from & bost with illumination from a jack light., I
have also soapped a few map and Blanding's turtles.

Gaffing provéd rnore profioient in the cepture of the
snapping turtle than other specles. The gaff used consisted
of a sharp-pointed, two-ineh hook made on the end of & two-
.I‘odt; plece of three—eighths inch ateel rod which was fastened
to a pole abdut slx fset long. ‘The oppartunity for gaffing
was in large part fortultous, so the gaff was frequently
| taken along in & bost during other operatlions. The turtles
were gaffed beneath the edge of the carapace. Of more than
five hundred snapping turtles whici: I have handled, only five
were captured in this fashlon.

. The opportunity for spearing, like gaffing, la fortuitous.
Furthermore spearing requires ccneiderable skill., In eddition,
nond but & direct blow from & stout spear penetrates the hard

ahell of most turtles, and the head or neck are difricult



objests to hit with & spear. The carapsce 1s particularly
thick snd protective oa the larger snapping turtles. In
addition, snappers virtually afforded the only targets

which one oould successfully spear; the other turtles, with

' tho exception of the soft-shpll, were too small and the soft-
- shell was too swift and too wary. Spearing was no more than
‘tested. ,

- "Noodling® is a term used by professionsl turtle hunters
for seeking out turtles from thelr places of hibernation.

Some hnntqrs *noodle" with their bare hands or feet, groping
'abouﬁ under ths banks of rivers or in the soft mddy bottoms
of cmki or apringa‘t.rhoro the y discharge into lakes or ponds.
' Oihor huntera use the hluht- end of a steel rod to probe in

' ‘iuéh plno“. - ¥When a turtle is loosted, it i1s hauled out,
"Hoodlihé‘" is particulsrly effective for the collection of
tho larger suapping turtles, which ars often thus ensourtered
in some numbers. Smeller turtles are infrequently found in
this manner.,

_ Trapping was the most efficlent means of obtnining
repﬂuntaﬁive ssris s of the specles in most hebitats. The
conventional type of turtle trap was employed extensively
and three other kinds were tested. These are described below.
3t11l other tfpu of traps for turtles have been suggested
by Pirnie (1935) and Surface (1908).

At the suggestion of N, E, Hdartweg, and following the
é_lirootions of Rni;hvan (1912)y I tried a double~throated fyke
net. It‘ was found that the amount of time consumed in handling
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this n@t was about five times that required in the use of
regulation turtle traps. In addition to being more difficult
to set and more cumbersome than ordinary turtle traps, the
rykd nets showed no advantsges in the catches which they mede.
Thelr use was therefore abandoned.

| Heither of the other two traps tested can be convenlently
“moved in numbers from one ldke to another, which was a desir-
‘gbi“a fenture of both the fyke net and conventionsl trep, One
of thou traps, tested at Wolf lake, Van Buren County, during
the mummer of 1937, conslated of a four-foot square of two-
by rour-—inch lunrber equipped in the following menner., On the
inner faces of these timbers, and near the upper edge, there
wors '- drivon at a slight upwaﬁd angle four-penny spikes, the
heads of which wers clipped off. From the lower edge of the
tin‘_xbors,: securely miled all arourd, was suspended a bag three
.teef déop nede 61‘ three quarter-inch poultry netting. Placed
‘1n the whtbr, the trep floated with the bag submerged and the
spikes jﬁst aut of water. Turtles clambered up onto the

- frame to rba‘ak in the sun and many, on retiring to the water,
wars fourd to go into the enclosure from which they could not
'e!oe.po. Turtles so takexi were exclusively the besking specles
. present ‘in the lske — map, painted, and Blanding's} snapping,
uoft——aholled., and musk turtles, which were also present in

the body of mter,‘ were not taken.

Modifying the type of trap just deseribed so that 1t
would also teke the non-basking species, another was constructed
uth' a funnel-like entrance leading into each of two sidea of
the un‘derwater bage. Poultryknetting replaced the spikes,



o '.LﬂkOO

14

(Flgure 1), For bait, & punctured tin can of freshly killed
fish was kept suspernded in the center of the bag. In

‘Vihitmore lLake, Washtenaw County, during the suzmer of 1938

this trap took susk, snapping, and soft-shelled turtles ss

wel) as the basking species taken by the trap tried in ¥Wolf
| *

The most practical and efficlent traps for obtaining

turtles from 1akoa’.' ponds, and streams were those used by

the professional turtle hunter. The rudiments of the aon-

atmotion, care, and setting of this type of trap have been

‘given in & mimeographed circular of the Michigan Department
of Conservation. This trap hes elso been described and figured

by Pirnie (1935) and has been pstented by R, G. Smith of East
K1llingly, Connectiecut.
| The traps which I used most and found very satisfactory
for sciqntific collecting were modified from the general types
cited above and made up to the following specificationst
N Nett One-inch square mesh of No. 24 linen seine twine.
Q_’eg,gm: Four feet.
Hoopst Three per trap, each thirty inclss in diameter;
made of six~-gauge steel wire with welded joints.
Ihroat: IFunnol ahaped, oig;latoon inches deep from front
‘hoop to apsrture; sperture one inch high by twenty
inches widej corners tied to middle hoop.
Besr end: Closed by pursing string.
Preservative: Asphalt, applied hot to hoops and twine
| alike. | R
Stretchers: Nine-geuge steel wire; two for each trap.
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Number twenty-four linen thread was selected for use in
the ﬁraps since experience hed shown it to be of sufficient
strength to withstand the clswing of large snapping turtles
to thirty-five pounds in weight. Contrary to common belief,
such turtles did not attempt escape by striking at the mesh
‘with their sharp-edged ja¥s but tried to tear the twine with
thelr olaws, A twenty-two pound turtle was once observed
while freeing itself from a trap mcde of No. 18 twine. The
twine was torn by hooking the claws of both front feet in
the mesh a short distance apart mnd pulling simltansously
ouﬁwnrd with both feet, much as one would tear a plece of
cloth, One-ineh mesh was used to sssure the capture of
smeller individusla. |

A minimum of three hoépa was deemed sasentisl for each
trap. Fof trepa less than five feet in length and which it
was'noctaaary to carry from time to time for distences
ovorluﬁd;:thrna hoops is odnsidered the proper number,
Aluminmum hoops, &lthough more costly than steel, would re—
duce the weight significantly; steel was used, however, aince
it was more easily bent and since it was sometimes advante-
geous to flatten thb hoops to enmable setting & trap in more
ahallow water and to reduce the chance of its being rolled
by = large turtle in it.or on it. Thirty inches was selected
for the diameter of the hoops in order to increase the efficacy
of the ¢trap. Twenty~four inches is the more conventional
 sizZo employed but experience hes demonstreted that the increased

size was well-warranted.
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A moderstely deep throat (about eighteen inches from
front hoop to aperture) was found more effective in obtaining
and holding specimens than & shallow one (sbout ten inches
“fleep), An entréhee of moderate depth enabled turtles to
_Aapproach_ closer to the balt pan and spparently induced more
‘to enter. Once in the trap, turtles were retained more
aft‘!‘o'etivelyi by such a throat since they most frequently
arawled to the top of the front of the trap and took air
naar the upper edge of front hoop while resting on the incline
of the throat. “Furmomro, escapse was usually sought in
the lower quarters of the trap; to turtles the angle beneath
the .th;'oat seemed to suggest greatest opportunity for they
have often been sesn rooting sbout there.

A pursing string for closing the rear end of & trap was
practically a nodcuity. Such a string is particularly use-
ful as & ‘apoedy end convenient means for freeing numerous or
large specimens. Without such a string it is practically
:mnibio to remove a .snapping turtle fifteen pounds or more
‘in weight without first collapsing the trep.

Hbt roofing asphalt was used as & preservative in prefer-
‘oneé to tanbark since 1t lends added strength to the twine,
although it elmost doubles the weight of the trap. It was
superior to oxrdinary net tar, for oin- purposes, asince it
could be used immedimtely on cooling without soiling hends
and equipment. 7This was particularly important since the
traps were being moved Irequehtly from ons body of water to
aﬁothor. This preservative not only has prevented the twine
rrom rotting but has retarded the rusting of the ateel hoopas,.
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The stretchers which I have used, and which wers needed
to keep the traps extended, were designed by R. A. Peacock
and called "side-wires." Although sticks have been used for
stretchers, those of wire offered certain advantages, par-
ticularly in tmna'pm'tationf' Sticks were bulky and required
more room in a load} wires were compact and took up but little
space., DBoth aticks and wires were slightly longer than the
traps and had notches or hooks at both ends. In extending &
trap for setting, one stretcher was placed at each side
passing through the mesh inside the middle hoop, and the
front and rear hoops clipped into the notches.

A few traps were lost, perhaps due to their accidental
collapse in the water, to their sinking into soft bottom
material » Or to their being hidden by movements of vegetation,
turbidity of thé water, or by waves, In order to insure
against losases from such bnu-os. it proved expedlient to attach
to each trep & small byrightly-colored float at the end of a
few foet of stout cdrd.

Before setting a trep, & container filled with balt was
suspended in the middle lust inside the mouth., Since most of
the turtles whioch I collected were to be used for food studies,
it was particularly essential that the container used should
not permit the turtles to feed on the bait. Effective oon—
teiners were discarded tin cans, about tlree¢ and one-half
inches 1ln dismeter and five to six inches tall, with covers
attached at one edge. 'I'huekom woere perforated with numerous,

spall slits to permlt exudation of the julces from the bait.
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‘Whether or not the tin of the containers was shiny did not
seen to make any difference in their attractiveness to turtles;
the nnture of the bait which they held appsesared to be of
greatest importance. Whothdr shiny, rusty, or discolored,
ompty tin cans suspended in traps on test sets did not induce
zurtlos'te en ter. %
| Several kinds of bait were tried; those which were
ortqgtivbjror snapping turtles were apparently equally so
’for rusk, Blandings, painted and soft-shelled turtles,

" Unspoiled watermslon rind, however, seemsd particularly st-

tractive to soft-shells, Map turtles were rather apathetic
- towards all baits; even orushed moliuses which the contents
of thelr étomneha revesl ere an important food for them.
Bnitsiot grestest universal velue were fresh fish or fresh
pntriils of fowl. Ceanned YBalto" (& prepared dog food with
k'finhybgio) end canned mackerel or salmon constitutead
moderately successful 1ur0l. Presh beef, pork, and lamb
seemod to be relatively poor kaits perhaps due to thelr
comparatively low content of blood or other juices. The
- freshnsss of the materlal used as bait eppeared to be an
important}dotorminntivo factor in its value as & lure.

B&lt reiulta were obtained when traps were set so that
the tops of the hoops were just out of water. It seemed
~that if turtles could obtain air easlly, they were less
active in their struggles to escape, As a result, it was
thought that other turtles seeking to enter the trap would
not ve frightened away and larger specimens would not be

ennourugedrto‘telr the twine., When treps were set in water
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8o deep that the turtles could not obtain alr, some individuals
d.rowned within twelvs hours.

Ih some waters such as bog lakes or large rivers, it was
6ften impossible to set trapa on the bottom since the drop~off .
was 80 near the margins and was so steep., To trap these
waters, four-inch logs were cut about as long as the trap and
tied, one per trap, along the tops of the hoops. 4 trap 30
equ_ippod and placed in the water floats with the tops of the
hoops near the utér'a aurface. Good catches of turtles have
been made by thirs method. In order to prevent loss by drifting
of traps set in this memner, they were anchored to the bottom
 or shore.
in lakes, ponds, and impounded watera traps were usually
“set with the entrance sway from shore becsuse turtles sseking
tb escape consistently move ﬂong the bottom toward dseper
water. In traps such turtles are hsld partiscularly well in
the angle of twine formed by the bottom of the throat and
the bottom of the trap. In rivers, traps set with the en-
trance downstream gave best results, doubtless due to the
| fact that 1t was from this direction that turtles moved up
into the scent of the balt whloh had been carried down to
thoni.l & tall stick wes driven into the bottom through the
~ Year ond of each river-set trﬁp to keep the trap from rolling

- away with the current.

The traps were tended and the catch removed at twelve-
hour intervaels. It was generally felt that mors f{requent
visits would needlessly disturb turtles seeking to enter the

I
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traps and thus reduce the catch. Amounts of food found in
stomachs demonstrated that this interval was entirely satls-
factory for obtaining specimens to bs studied for food.

It was necessary to practice care in selecting the
watera to be trapped. For €he most part, waters which had
been recently set by commercisl trappers were avolded since
it was learned that not only have most of the snapping turtles
been taken from them, but many of the other turtles have been
removed as well. "For the benefit of the sportsmen," it has
long been a common practice among turtle trappers to destroy
&ll turtles which they cetch, other then snappers &and soft-
shells.

- Another reason for seldcting the lakss, ponds, or streams
to be trapped is that turtles are not equally abundant in all
waters, There appears to be a poaitive correlation between
bottom types and numbers s well as kinds of turtles present.
lalkkes or parts of lakes with predominantly heid bottoms, for
example, were found to have fewer turtles than lakes with
extensive Qreas of soft bottom. Beds of white water lily

(Castalla odorsta) and yellow pond 1lily (Nympheen advena)

proved to be prolific trepping grounds for some species.

Traps were set in several habltats ranging from thoas over

hard, bare, sandy bottoms through those over rmddy bottoms

with abundant and various submergents end emergents. From a

- large serles of such sets I have been sble to Qdilscover the

haebitat preferences that aré exhititec by the various apecies,
Many specimens of turtles were contributed Ly several

dooporating agencles and imiividuels, who carried out the
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‘rollovins nggentions which were drawn up to ensure good
proservetion of the materisl ss well aa uniform and oomplete
colinbtion datas

(1) As soon as possible after capture, preserve specimen
in containers end formslin supplied.

_ | (2) Fil1l in lebels prowided completely and attach
.seourely to specimen.

(3) If the specimen is small enough, preserve it entire
after making large, deep slits sbout &ll four legs.

(4) If the sbeoiman‘ia too large to be preserved whole,
remove the stomech and‘inxcstinea, along with the head, and
save only these. |

Ten percent formalin was the preservative supplleaq,
'_aamntimbs in two-quart, wide-mouth Jars and at other times
In'tonrgailon milk cans. The labels which sccompanied these

gontainers on one side requested the following information:
Speciseg ceeccocere EXBL L0CRLIILY cevevvccee DABEB covveees
TAMO sesvseecss COLIOOLON soroneness
On the reverae side, the pﬁeviuusly stated suggestions for
. handling the material were givan.

Exocepting the larger snappers (more than sight inchea
in carapsce length) all the turtles collected by me for food
- atudy were preserved whole. These were usuelly injected with
ten parcent formalin by means of a large hypodernic syringe,
but wore gomstimas merely gsnhed about the laegs, and placed
-in'tohvshllon milk oans with liberal amounts of the same
preservative. Preservation by injsotion was superlor to that

by gashing: of several hundred turtles injected, none were loat;
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of a like musber gashed, approximetely ten percent were losat
for food astudy due to decay. Not infraquently loops of the
digestive tract extruded from gashes, forming & plug which
" petarded the penetration of the formalin. Further, unless
the perivisceral fasoisa vas‘pemtratod by the cuts, decay
soon spolled the specimens for food analyses.

" Larger snappling turtles received the following treatment
- 4n the fleld, The specimens were welghed and then decapitated.
After morphometric and other dets had been teken, the digestive
system, frdm egophagus to anus, and the gonads wore removed
.and preanx-ved'. Weighing wes done on a "Chatillons Improved
Spring Balance™ with & fifty-pound oapscity and acocurate to
‘the nearest one-fourth pound. (Figure 2). 7The hook of the
balancs was inserted into the open mouth of the turtle to be
wishod 1n such a way that the mmndible bore the welight.
" Data selected to brixig out weight~length relsationships,
sige at htﬁrity, sexual & imorphism, and fecundity for anapping
turtles‘vere recorded in the field and laboaratory on mimeo-
graphsd outline blanks a sample of which 1s glven as Figure 3.
These blanks were adap'ted‘from those used by K, E, Hartweg in
eassembling date on chelonian systematics, '

Eody measurements of turtles were mude by means of w
apaélnl caliper (Figure 2) designed by the investigutor and
constructed by G. Lindenschmidt, Museum craftsman. This
caliper consists of eighty centimeters of e standerd meter
stick with millimeter gradugtions glued and screwed to &
plece of osk one~inch by eleven—-sixteenths of an incsh. The

oaliper has one stationery arm and a moveable arm with a
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oopper béarine;. ‘he tension on this copper bearing is
sdjustable by means of a brass set screw. Properly handled,
‘the caliper measures to the nearest millimeter with reasonable
a‘courﬁcy.

In order to rurnishva funs for evalusating the kinds and
amounts of food found in _thé specimens colleeted, field notes
were tv;k,en'on the kinds, and relstive sbumdance and avall-
abilif.’yr of animml and vegetable food, Species lists of fishes
pﬁ.sent were compiled from selne or gill net samples and
reporta of local anglers. Amphibians, predominently frogs
and fbadn , were either seined with samples of shore fish or
calleéted'by hand among the marginal emergents., Higher aquatic
phntﬁ, ep‘lléoted by hand or with a grappling hook or reke, and
preserved in the standard solution of formalin, acetic acld,
and o.lcé,hol, wore eoxtremely valuable as comparative mmterial
for tho identification of fragments or messes of partielly
digested plant materials in the food of the turtles. Preserved
wet, the plante were much more usable for this purpose than
dried hofbarium specimensa.

In sddition to seouring information on the kinds and
relative abundance of organiams fed upon by the turtles, soms
ettention wes also given to observing end collecting fish~
eating birds and snakes. Analyses of the food of these animals
have brought to light some interesting date on the natural
bnamioa of turtles which supplement the more commonly recog-
niged list composed of skunks, raccoons, dogs, and cats.

Als0 recoxrded, for thelr value in interpreting food

habits deta as well as thelr more general ecologicel significance
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were: (1) water color, and turbidity; (2) water and air
tenperatures; (3) bottom typesj (4) extent of shoal areasj
{S5) nature of shore and environs; (6) depth of capture mnd
methods of capture; (7) number of treps umed and for how longj
‘and (8) kind of batt used. |

Mot all turtles oollaa:ed ﬁre preserved for food analyses,
Some were. retalned elive for: (1) fesding experimenta et the
W, X, Kéliogg Bird Senetuary (Kelamazoo County); (2) population
‘density and growth studles at Wolf Lake (Van Euren County),
: Big Twin Lake (Newaygo county‘); and Fintergreen Laoke (Xalamazoo
Gmmty)ﬁ and (3) oxporimcnta in the artificlal propagation of
turtles &t the ISunaot ¥ater Gardens near Holly (Oskland County).

. Laboratory Nethods

M Cottem (1936) has sug gested for wild birds, one of ths
most important relations that turtles have to man probably
- ocomes from thelr food and feeding habits. IFor this re«son,
and because of limits of time, I have chosen to study most
sxhaustively this aspeoct of the problem. The broad objsotive
of thiﬁ phaio of the study, as previcusly stated, is to deter-
‘miins the relationships that various turtle specles bear to
nnn-partioularly a8 regerds aquiculture, waterfowl, and fish,

Although for the most pert labtoratory studies of food
show mﬁly jlhat an animal will eat, certsin refinements in
laboratory technique and careful correlation of field and
laboratory data aid oonaidaritly in interpreting the signifi-
cance of the food items, For example, closs scrutiny of
organisms in the stomachs has eaabled me to determine rather

definitely (by means subsequently described) whether or not
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they iaro dead or alive when eaten, By comparing fragmentary
remains with identicul parts of wbole individuals, the original
size of animals eaten has been estimated. Identlfication to
épacios of orgzanisms encountered, whenever practicable, has
rendered more complete the interpretation of ecological re-
lations, and has contributed facts of value to other flelds
of biology. Careful counts of the orgenisms eaten demonstrate
. the dynamic relations of predator and prey.

In plnnnihg and conducting my work I have considered
particularly justified erd pertinent Shelford's (19301 236)
ddmnnition‘thatz‘ "Papers on food relations should be
accompanied by enough quentitative colleocting of available
_fcod spéciea-to indicate the selestion made by Bps cimens
oatlng.thc food. This brings out the interaection of species.

' Too many papers on stomach contents are mere llsts of species
found in stomachs oollected at various points where the
commnity relstions are in doubt or unknown."

The cscuwrrence of items in the food of an animal expresses
_fe a certaln degree the avalladbllity of these items to the
predator. ‘Valnerability of the prey 1s more than a question
of & presence or absence. Organiams of s certain kind rey be
abundeant in the am"cnvimnmant as an animal and yet may
never be esten by 1t, because of limits imposed by such factors
as size, speed, and protective habits. VWhether a given organism
is eaten by another depends on a multitude of diologlcal and
phyalcal factors, affeoting prey, predator, or environment.
Integration of field end labaratory data are required for the

correct interpretation of thess complex relations between
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predatoer and prey. Even tha most apperent cases of willful
' :eléoiion af food by lover animelsz may better be interpreted
as resulting from the differentlel availability of the prey.

It was necessary to base the food studies of twtles
almost exclusively on materials found in the digestive orgens.
Opportunities for observing feeding sotivities and foods were
" rare indesd. As Cottam (1956) has shown for birds, even 1if
such observations were more common they doubtless could not
have been #oleiy relied upon. Analyses of turtle droppings
mio;i may sometimez be found on logs are generally unsatis-
faetory, for turtle scats sre not certainly recognizable as
to specles. | |

As has been indloeated most specimens except larger
soepping turtles resched the laboratory ss whole individuals

'vhi‘ch b,ud‘ to be opensd for the removal of atomech and intes-
" tines. Before the specimsns were opened they were neasured
for greatost horizontal carapace length by means of the callper
earlier deacrlbed. All species of turtles, except the snappers,
.tei-e opened by first cutting the bridge of the plestron on esch
side with ordinery tinner's snips. Sneppinz turtles were
opened easily wilth a knife by cutting exmotly through the
suture between the plastron and the carapace, which is much
gasler than autting the adjacent bridge of the plastron.
hfter the plastron was cut free from the skin and muscles
which hold 1t in place, it was sasy to remove the digestive
wrigans, determine the sex, end estirmate the maturity.

| In additlon to a binocu}ar end compound microscope, I have
found almost indispensable the laboratory equipment dilsocussed
in the following paragraphs,
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| In studying the food of turtles (and other ommivores)

| ramming hot water was & distinet asgset. Where large quantities
of ﬂeéb woere invelved, hot water was particularly useful in
"elearing mway adipose tissue to faollitate the discovery and
ldentification of diagnoaticr remalns,

Twe types of containem* proved most servicesdble in
,a.x‘az'nining_ahomach or colon contents. For gross inspection,
,éj.ghf;— by ten-inch, white—emled trays, one inch deep were
 well suited. As an aid to sorting and counting, the bottoms
of these trays were ruled intc two-inch squares. This ruling
- was éa.aily done on & Ary pan by use of a flexible ruler and a
lead pencil, For mioroscopic apalyses, ten-centimeter Petri
dishes, one contimeter deep, were most practical.

| - Vials wers used to preserve food orgenisms or their
fragments for more specific determinmtions, by subsequent
referonse ‘.‘a-‘o comparative meterisls or by reference to special-
iats. wo&era in meny animal or plant groups were pleased to
' gocperate in the study and detailed 1dentification of the

mterials found, Some unlque systematic and distributional
records have materialized.

- Parasitic nematodes and trematodes were also vialed, as
were samples of the algal flora inhabiting the backs of the
- musk, snapplng, western painted, Felis, and Blanding's turtles.
It 1:- intended that the paraaitio worms and the algae be
identiﬂ.ed, and that these phases of internal and external
saology be recorded. Parssites were preserved in 70 percent
aloonhol containing 2 percent of glycerine by volume (the
glycerine was added to insure sgainst loss of specimens by
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evaporation of the preservative). The algae were preserved
'in the stendard ﬁqwaous solution of formalin, acetlic aclid,
| end aleohol,
| A11 stommch or colon eontents which could not be com-
pletely and absolutely identifisd were saved. Preservation
‘of this materisl was found an invalusble ald in lnoresasing
the éocuraoy of the ‘daﬁa. It has made it possible for me to
| ﬁomet, 'vorify, or augment earlier determimmtiona on the
‘_basi,a of "subsequ}ant' knowledge. It 1s planned thet this mate-
| risl Shall be saved for some time, in order to furnish acturl
ovldsnce for mach of bho umaual foo?d hebhits data presented
in this report.
- A1} volumes of food were measured in molst but not wet
aondition, by water displacement in graduated cylinders,
Scmo ntomohs and most colons contalned smounts of md,
~ marl, or othor fine bottom materials, or of mush-digested
plant orlmiml remains ihich are perhaps best described as
“‘org_imiq ooze." Unless washad from the other contents of the
digom'n Qrsni, thia cose so obscured the identifiable food
. items that sorting was hardly possidle. The unwashed material
often resembled samples of muck bot tom taken in limmological
invnti_gguona. This ciroumstance suggested the method
employed in fneintatlng the enalysis of such materials. The
‘stomach or solon, which had contents of the nature described,
was opened onto a No, 20 bottom-fauna screen and repeatedly
washed until the washing water was no longer clouded by the
debris., As s chcck, several samples of wash water were per-

mitted to settle out and the settlings were examined for
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‘identifiable remains of food items which may have passed
| through the sersen., Discovered in a few samples were frag-
ments of otoliths, small specimens of oo lonial algase, bits
of filamentous aigne and osccasionslly some sand,

To render the identification of food organisms or their

rnsmants'moro rapid snd precise, comparative series of many
- af the mim&ls and plants o*éneemed were assembled. The
vu:?i'oua collections of Michigen fsuns and flora in the
University Huiom proved to be a vtremondoua asset. It was

necessary to supplement these collsctions with a specisal
serles of skeletons, otolilths,  fish - scales, and with a

ior‘lea of a’quu;ié plant s preserved wet.
' {he series of fish skeletons availlsble in the Museum

ool‘lécti.om has been somewhat mors than doubled as a result
_6!‘_0!11‘ effort to inoreass Mir of the specles and the sirze
range within specles. The skeletons were prepared by plasing
freshly "_kllled and skinned specimens in tle colony of

| démgtid beetles maintalined for this purpose in the useum.

- It was later discovered thet fish preserved 1n alcohol and
soaked in water for about two weeks were sbout as well
akeietonizid by the dermestids. By watchlng the progress of
the réoding activities of the hestles on elther fresh or
;}‘rcvioull'y preseorved mtarigls, it was possible to obdtain
clean, articulated skeletons in a few days. Specimons became
dlsartiouleited if left too long with the bestles., Since dis-
‘articulated skeletons offered considerable 4iffliculty in the
comparisons, articulated askslaetons were chiefly mads at the

Iy

outset,



30

v It was often advantagebus s, however, to have disarticulated
skoletons avallable for the identification of individuel bones.
Theze were cttained in three weys: (1) specimens were left

with the dermestids until disarticulation was complete; (2)

individuals which hed been gkeletonized but not diasarticulated

by the beetles were soaked in water until the btones ceme

apart i th esce; or (3) the ;{&ﬂeah was digcested away from the
‘bones end diui'ticulation‘indueod by sosking the fish in an
alkaline mixture of panereetin and water held at room tempera-
‘ture for o few days or more depending on the size of the fish.

. As demonstrated by Munro and Clemens (1937) in their

atmiies of the piscivorous American Merganser, hones most use~

: rul ror_dhgmatic purposes were those of the head, particularly

the tooth bearing hones and those of the opercular series,
besause these bones are not only easily recognizable but also

uﬁusunllyvreaiatmt to digestion. For certain femilies of
fishes such as the Salmonidae, Cottldee, and Gasterosteidae,
the hypural areas 1s proncuncedly distinctive, 4 series of
otoliths mounted in balsam by Canuto Mamisl amd preserved in
the ,l!usdum. of Zoology, has also been an aid,
| One of ths groatea£ helps in determining the kinds of
fish present in the food of turtles, particularly in colons
where bones are seldom found owing to their previous digestion,
has been my earlier key to the fishes of the Ithaca, New York,
region on the basis of scale characters (Lagler, 1936).

In studylng the food of predatory animals which may
scavenge, it 1s mesoessary to distinguish carrion from animals

killed erd eaten by the pre&ator. In this investigaetion, it
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has been possible to meke this separation In most instances;
the few errors in one direction &re doubtless balanced by
' others in the opposite direction. Cerrion f1sh remains have
the following characteristics which make their identlity a
‘certainty as ‘mte'rial dead when eaten: (1) chromatophores
over the whole body are contrected; (2) the blood in the
blood vessels ia colorless (}gluched); and (3) the whole
animal mass is often encapsulated in an amorphous, gel-like
aubatanc'a‘. These characteristica were verified by bait
(doad edrp) which a few of the turtles had succeeded in
obtaining from bait-cans which had been improperly closed.

Some Aifficulty was encountered in formulating e tech~
nique for the enalysis ot‘th_o food contents of the digestive
organs of turtles. A review of the literature 1ln economic
ornithology and mammalogy as well as for other groups of
, animals showed a considersble variation in the kinds of data
obtained and in the manner in which it was compiled. It
soon beocame evident that 1t was desirable to perfect a tech-
nique particularly suited to the study of the food of turtles.
This was done, and in so far as possible the system evolved
has been adhered to, except as indicated. DBefore stating the
method employéd, I ahall discuss briefly a few of the methods
which might have been used dbut which ultimately heve eaah
becoms & part of the composite technique adopted.

It was sarly discerned that solely to record the numbers
of individuals of each food 1tem enasountered, as done by some
investigators, would not adequately depict the food relations
of any animals as omnivorous.as the turtles. GHcAtee (1912) and
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Oollinge (1927) have objected to this practice. Although

 this method furnishes important dats on how meny individuals

of wvarious kimds of food organisms or seeds are eaten, it 1is
absolutely of no value vhen one muast asccount for quantities
of filamentoua algee or sucoculent aquatic herdbage in various
stages of digestion. I roo'_&-‘ however, that the usefulness
and value of such figures 1s somswhat unierestimsted by
MoAtee's statement (19121 464), mede for studies on the food
of birds, to the effect that "the number of individusls in

'atmncha have an interest as *rocordn," the interest being

in direct proportion to tho'bigmu of the number." ¥For
mmbers of individuals are very important in economlc food

studles, and form an indiapenseble tool in determining the

oedmmic status of certain animsls., This bas been shown in
many investigatlons and is also demonstrated in the present
study,

It also early became apparent that to sdopt a system
which al_ono expreased the relations of food items by thelir

‘ vtreqnenoy of occurrence was unténable, Such & system tends

to submerge the significance of bulky food objects, such as
masses of veg?tation or flesh, and to overemphasire the role
of or@nisxg:;gé’rsiatlng herd parts such as insects or crayfish.
sinco size of fishes taken has much to do with the conclusions
to be drawn, it seemed undesirable to rely solely on frequency
data. Nevertheless it has been consldered important to incor-
porete frequency figures in the composite system used, for the
following reasonst (1) "... frequency of acourrence of food

items in ... stomachs may perhaps he taken as rough indices
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of availablility of the food or of relish for it." (MoAtee,

1912t 464); (2) percentage frequencies of occurrence aid in
interpreting the information obtained both by the volumetrie
and nuweriosl systems.

To use mlone the pereentage by estimated bulk or measured
volume, as widely dons, mgt deemed to be quite as inadequate

as to rely solely upon either of the previous two methods

- desoribed. The volumetriec system has an advantage over the

mmerical system in that all food items can be comparatively

‘treated, since none are eliminated because the numbers of

individusls composing them sannot bs counted, This advantage

' 1s shared by the percentage frequency aystem, Calculstions

of composition by volume mre 4 istorted btecause of the per-

ststence of herd parts, though less significantly than the
ealculetions by percentage frequency. As Mcatee (1912) hes

suggested, comparison of one part of the dlet with another or
of the food of one specles with another is possible with great

facllity and acouracy when date are based on the volumetric

mothod. Similer comparisons are possible when the date have
b@en interpreted on the baais of frequeney of occourrence.
Althdugh they provide by nc means fdenticel information, both
of these methods yleld data which grephlcally deplct food

" habitas.

It ia generally conceded, by most food habits Investiga-

- tors, that "... bulk or volume percentages have besn found

nore relieble and more repidly computed than those based on
weight.” (Wight, 1938: 68), Food substances wers not welghed

in this investigation.



34

After revioving the mathods juat cited, and others, and
' uvnluating thess in terme of the studles on turtles, I have
: adopted the following system, which aprears to be adequate.
 This system incorporates the best features of the methods of
 which a brief description has just been offered. These

methods were discussed moretin«ietail by MoAtee (1912),
 Collinge (1927), Cottam (1936), and Wight (1938).

inenever praeticible the numder of individuale of each

fopd 1tem was determined by aoctual count. The totel volume
‘. of food as well ax the total volume of the contents were
‘déﬁetminod for oach.turtle studied. Data were so organized
f‘ghaﬁfperdontago frequancy of occurrence oould be caloulated.

' Interpretations and conplusions of sn eeonomlc nature sre

based on s correlation of the data obtained from all three of
these lahoratory practices, and also from field observations
| of oﬁhﬁr workers &nd mysaif.
| In order to obtaih & maximumm amount of 1nformation from
the specimens df\ths larger turtles {the snsvping, Clanding's,
 and soft-shell turtles), the contents of both the stomachs
el lsrge 1htestinbs wers anelyzed., Owing to the limits of
time and to the fact that only small amounts of food were
}rcund in th¢ smell intestine, analyses of inteastinsl materlal
was limited to that found in the colon, from the arus to the
‘casoum,

A grest difference® hetween tha o ntents of the stomachs
~ and intestines e apparent. katerials in the intestines,
especially those in the colon, were fragmwentary snd in advanced

stages of digestion (as elresiy descrited in the discussion of
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'tha No« 20 screen used for weshing thsse contents); those in
the atomachs were more often whole individuals of food organisms
or other undigested or only slightly digested food items end
mbrq easlly distinguishable. It was &£l1l30 soon noted that the
intestines seemed to hold an aggregate of the remains of

several "meals."” The inteasginal contents differed consistently

from those of the stomachs, not only in conteining more food,
but slso, as might be expescted, in having a greater variety

of food items. Very often, however, the items which occurred
'in the stomach wers not found in the intestines, particularly
the colon. - |

Gcmblot‘oly in acocord with the technique previocualy described,
'the methods applied 1n the anslynes of the contents of most
stomachs were precise, both quantitatively and qualitatively.
These contents were of such & kind that they could be placed
directly in water in a dish and sorted; & very few required
washing on the No, 20 screen already described. Stommchs of
turtles, other than sneppers, contasined volumes smell enough
20 that they could be sorted from the Petri dishes. Those of
the snapping turtles, however, were usually sorted from the
white—~enamsled trays. After the sorting, numbers of individuals,
size (for fish), and volumea were ascertained for emch food item,
and recorded on specially designed cards.

Before analysis the contents of most le ge intestines were
~of such a nature that it was desirable to wesh them, as already
stated, Washed contents were usually examined on enamel trays.
Owing to the 1limits of sccurasy imposed by the nature of the
colon material, it was impracticsable to apply the strictly
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quantitative and qualitative methods employed 1in work with
the atomachs. Consequently, although for many colons counts
oF individuals of food iﬁems were mede, for others estimates
of numbers wers made after countihg samples or merely the

'rolativo abundance was noted, In contxast to the method of
" measuring the volums of each food item es done for stamachs,

‘the food items represented :;re roughily gorted and estina~
tions of percentage composition were mede. Total volumes of
food and non~food substances were, of course, taken and re~
corded. Notwithstanding the variations in the method adopted
for obtaining the numerical and volumetric dats, care was
taken to retein greatest acowracy 1in discerning end recording
the ocourrenss of itemna. In considering the food summaries
preaonted, it should be remembered that only the calculations
of percentage frequoncy of cocurrence for stomachs and large
intestines are striotly comparable; the volumes of food items
in stomachs wore actﬁally measured, those for intestines,
eatimated.

Itlwas poasfblé to obtein rather specific identifications
of most réad jtoms., Somstimeas, however, certein food remains
oould be classified no more definitely than plant or animal,
in iaich case "vegetable deb:ris" was used to desigmte remains
of plahta obviously taken as food and "animal cdebrias™ for like
animal matter. Certain amounts of non-food materials were
frequently present, and were classed as "vegetable detritus"

' (4ncluding dead portlons of woody stems, dead leaves, etc.),
and as "animal detritus” (inclufing an oscasionsl horny scute

from & turtle, sn exuvium of a snake, etc.). "Inorganic
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detritus® was used to include sand and gravel.

A uniform blank (Figure 4) for recording food data
gathered 1h the laboratory was found to be a great asset,
not only insuring againat'errora of omission, but also pro-
viding a convenient msans for noting pertinent information
additional to entries of rbo% items, The use of the form
increased the speed of the original analyses and was very
convenient in aummarizing the verious data recorded on the
carda.

The tabﬁinr portion on the front and back of each card
providoa’upaeoa for recording the names of the food items,
and for each item the mumber of individuals, tho length as
found in the digestive orgen, measured volume in cublo
centimeters, and percent of total velume of foocd. The length
of food items as found in the digestive organs, along with
the estimated size of the organisms when alive, was recarded
for four reasoms: (1) since this investigation is concerned
with the relations of predators to game £ish populations, it
is desirable to know what percentage of the fish eaten were
legalvaizodf {2) to destect aize pfetarences, or vulnerability
ﬁy size} (3) to obtein data on the rate end extent of the
digestion, in the stomach and in the intestine, of the different
organs of the mpecles easten; (4) to enable correlation of the
resords ofvtime of day{and relative fullnesas of the digestive
organs,

In carding food items, plent armd snimal meterisls were
listed separstely. Care waa ?aken to give the correct

scientific nameé or deseription of the items present.
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When the contents of all the available stomschs and
colons had been anslyzed and carded, the cards for each
apecies were sorted into the major ecologlcel units from
which the turtles had been collected. The data were then
tabulated for each of these units, 3Such a tabulation facil~
itates the summariging of the food of each specles of
turtle from & single body of water or from & group of eco—
logicelly similar localities. From such tabular arrangement
interpretations and conclusions were easily drawn, and sum-
mary tables constructed with a minimum of effort.

Details of the numbers and kinds of food organisms,
determined as npecifically as practicable, are presented in
Tables 9, 28, 32, 41, 44, 48, 62, and 66. In Tsble 67 the
sumzaries of the food of the aquatic specles of turtles on

natural waters are given togéther, to facllitate comparison.
RESULTS OF CORKELATED FIELD AND LABORATORY STUDIES

In this section each species of turtle studied 1s dise-
cuaséd in syatematic sequence. In the brief descriptions
offered for each, only disgnostic characters ars given.

Hore detalled dessriptions of adults, egss, and young may be
found in the general works listed under REFERENCES CITED.

Of these, Ruthven, Thompson, and Gaige (1928), Cshn (1937),
and Conant (1938) furnish exsellent details.

Information on general range 1s taken directly from
8tejneger and Barbour (1939), Eishop and Schmidt (1931), and
Conant (1938). The general distribution maps of these turtles
in the United States, used in the work of Conant, have kindly
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been loaxied me. Distribution in Michigan is compiled from
Ruthven, Thompson, and Gaige (1928), the unpublished data
of N. B, Hartweg and H., T. Gaige, and from records of col-
lections made by end for me. Meps of the state are given

for each species, to show the locations of specimens studied

for fmdc
Sternotherus oddbatus (Latreille)
¥Musk Turtle. Stink-~pot.
Desc b

The musk turtle in Miohigan averagzes less than five
inches in carapace lengthj the largest males and females
whieh I have handled ranged in length from 114 to 121 mnm.

(4.5 to 4.8 inches). This turtle 1as characterized by
(1) & rigid, domed carapace, predominantly of some slmde of
brown or ‘bhlck; (2) marginals, including muchal, usueslly
twenty-three; (3) a amell plastron resembling thet of the
snapping turt'lé in that it does not fill the opening of the
carapace, but with & distinoctive emirgination behind and
predominantly yellowiah and brown; and (4) a shoart tail.

| Sexusl d imorphiem in this species, with apecial reference
to anatomicel differences, has besn astudied extenalvely by
Risley (1930) who conclwied that the following characters were
adbsolutet | (1) plastron concave in males and flat or slightly
convex in femmles; (2) median side of knee of hind legs of
males with two seals patches, absent on females. Risley's
meterial waes from Weshtenaw County, Michigen. Original
examinations of speocimens from this county and other avess in
the state, as shown in Table b, are in complete accord with
thoses of Risley.
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Bange .
According to Stejneger and Barbour (1939: 155) the range

of this turtle is "Eestern and southern North America from
Cenada south; west to southeastern Kansas, Oklahoms and
southern Texas." In Miohigan the musk turtle has not been
recorded frow waters north of Town Line 16, and it i1s unknown
'from several countles to tp northeastern part of the state

south of that line (Map 1l).

" Many authors have published data on the habltat of the
musk turtle. A seleotion of the recorded information is
given in Table 1, to bring ocut the variety of conditions
from which the species has been reported.

It ocan be seen (Table 1) that in general the muak turtle
is agsoolsted with the quiet waters of lakes, ponds, and slow-
moving streams in Michigen as well a3 1n other parts of 1its
range. In Miehigsn I have found the species most common in
those portions of lakes, or lagoon—-like sections of rivera,
where aquatic vegetation grows but not so densely as to impede
greatly the movements of turtles on the bottom. Particularly
favorable environments i‘ero the reedy areas of such lakes as
Whitmore (Washtenaw County), Sherman (Kalamagoo County), and
Wolf {(Van Buren Coﬁnty). Since this turtle is inconapicuocus,
it 1s doubtless more abundant in the southern part of the
state than commonly assumed. This species is inoconspiouous
not slone because of the luxurient growth algae (Hasigladis sp.)
which adorns the backs of many individusls, but also because it



TADLE le

HABIPAT OF THE :USZ TURTL: A OIVLL IN

| GRVERAL sUBLIGUED AGCOUUNTS.

~ Author

Late locallty Hebitat
Conger, A. U 1920 kishigan ‘uddy lakes and
o Southern two= ronis
trds of Lower
» Feninsula
HnnklaﬁﬁhyfT; L. 1908 walnut Lake, i'ost comron turtle
o : Oakland County in the lake
 Risley, Po Lo 1833 ¥ashtenaw and duron lver and
: . o llvingston lakes
I ‘ Counties
Ruthven, A+ Gy, 1012 lange In Cottons of conds
Je Thompson, ' ¥lehigan and lalzos
and e Thompaon
Theﬁpaon, Co 1911 cass County bud lakes
Atkinson, D¢ As 1901 Pennsylvania ivers
Burt, Os T 1935 Xansas lools of oreek
E s dry to pools
Burt, O, S mnd 1034 ELansas Wooded creck
Yo Lie HOYlO ‘
eray, Je f 1642 Hew York Joncs and ditches
DeSola, C» A - 1931 uortheastern ssall, slugslsh
stqtea atreanms and :onds
Dxtmirs;,x.vh. 1508 ew York Slow=running
o ' streamps snd ponds
Drowne, F. P 1805 Rhode Island Mtches and ponds
Carman, H¢ 18582 Illinols Stroams and lalea
Hay, D« Fo 1687° Iadimna larshes
Hay, s Pe 18878 Indiane wlet gtrea:ss wad
ponus
day, Qs T 1891 Indlana JeesLer rarte of

vonds anu saeil

lakes
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Lacelity

iinhitat

states

Author date
Hay, @e s 1902 Distrlct of larshes
. ' Columbia
Holbrook, J. s 1842 Hange tlow woving or
middy waters
Howa, He lie 1904 zassaghusetts Lrook, river
Hurter, J, 1511 xissourl Llow=run::ling
o : streans, maddy
lakea, and slouchs
iiearne, k. A. 1088 Mew York Lakes snd ponds
¥orse, ks 12C4 Orio Lake irie
- Byers, Ge Se 1930 Hew York Lakes
CHash, Cu We 1808& Untarlo lakes irie and
! . o _ Ste 2lalr
Hclaﬁn,'J. 189G  iHew Jersey Srecks and mille
ponde
fapker, . Ve 1937 Tenneasas Lake, bayous,
, ' oreek bottons
Rloketson, 0. 3. 1011 lMassachusetts River, brooks
Roddy, Ha Js 1928 ‘Pennsylvanie stagnant ponds,
‘ “@millecans, slow-
flowing streams
Say, T 1885 Nange In llazlted  iLitches amd other
‘ statgos turbid waters
Smith, We b 1882 Orlo Litehes and ponds
- strecker, Je K, 1830 Texas Lreeks
Toner, S« Ceo 1838 Ontario Lekes and marshes
True, e We 1893 Range in limited Ilacid wstera,

streaus
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is predominantly nocturnsal and secretive in its habtits,
Although individuals were seen foraging at all hours of the
day, they appeared to be more sctive at night. Specimens
collected by hend at night were usually moving over open
bottmn. Those taken in the daytime were most often hidden,
at least partly, under some *sheltoring object.

An excellent sccount of the natural history of this pre-
eminently aquatic turtle in the Amn Arbor reglon has besn
published by Risley (1933). The reader is referred to this
paper for general information on the aquatic propensities,
hibernation, sex retic, breeding habits, nesting, eggs, growth
and age, age st maturity, and sexuel dimorphism, To this fine
astudy I c¢an make but few additlions.

Risley (1933t 708) stated that "meting ococurs in the
spring between the approximﬁte dates of April 1 end May 153
it may also ocewr in the fall."™ Evermann and Clark (1920)
recoxrded having observed copulating pairs of this speciles
in Lakn Maxinkuckee on November 1, 1904, and September 13,
1906, I have obtained the following records of fall mating
&8 well as same data on behavior during copulation in eaptivity,
which Risley and previcus investigators have not reported. On
Ssptember 23, 1937, at 8830 A.M., I found two mmusk turtles in
eopulation in four inches of water under a beached boat at
Whitmore Lake, Washtenaw County. The lake bottom beneath the
boat was sand and gravel. I did not know that the specimens
were in coitu untll I picked them up and the male was then
soen to withdraw his penis from the cloacal aperture of the

femals., On October 30, of the samu year, several musk turtles
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" were seen moving about on the bottom of this lake, frequently
in couples which proved on examination to be pairs. These
pairs were usually seen in from ons to two feet of water but
nons were observed in scopulation on thils date.

| - On two occesions in the fall of 1938, mating pairs were
lfound in traps. The first 6; these was in Sheiman Lake,
Kalamagoo County, st 8300 A.M., on September 17. The second
was in Wolf leke, Van Buren County, on September 20 shortly
after 8100 A.M,

A pair of musk turtles was taken in copulation from a
fish rearing pond at Drayton Plains, Oskland County, on
October 27, 1938, by W. F. Carbine. In my journal I have
recorded the following observations on this pair of turtlest

¥Carbine brought the turtles to me about 8 A.M. on Octoder
28, 1938, after they had spent the night out of water ina
pail in his car behind the Museum. Temperature over night
dropped perhaps to 34° F,

 "pleced in an aquarium (small) 8" x 8% x 12" in 4" of
water at 68“ F. at 9 A.HM. At 10 P.M., upon returning to this
room, found the male pursuing the female. Fach time he would
succeed in partially mounting her, she would sheke him off
and & merry chase would sgein ensue within the smell confines
of the container.....

"Once, the female becams quiot and in rather an impossidle
position for the male to mount her. He struck her side of the
head with his open mouth and the chase was on again."

In the unsuocessful attempts made by the male to complete

the act, the use of two distinct positions wes noted. 1In one,
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the 'male mountad the femsle from behind. He grasped the
lower edge of her carapace rather well back on the body with
all four feet. Additlonal support for his body in this
position was gained by complete extension of his hesd and
neck, enabling firm epposition of the chin and throat of the
male to the anterlior, down-c'firvlng cayrapace of the femmle,

In the second dlstinct position, the male was obaerved
- %0 approach the female at right angles. Pasasing behind her
body he would entwine her tail betwean his left hind leg and
hia teil., At one time this pose was retained for four minutes;
the penis was not extruded on this occasion nor on subsequent
ones in this position although coltus seemed entirely feasible.
It may be that this grasp has no real significence es a mating
attitude, but 1t mey actually bte one of the positions normally
used, That it may be 2 mating position seems posalble for
relations where the male 1s somewhat smsller than the femele,
Furthermore the attltude, though sn unusual form of turtle
emplexus, is hardly more unusual than the stance recorded
for Teggapégc g carolins by Cahn and Conder (1932).

Contimued, but slweys apparently unsuccessful attempts at
mating were observed during the last days of October and the
first deys of November. The turtles were kept in the aquarium
in the leboratory at room temperature end the turtles sccepted
smll emounte of food all winter. During the last week of
March the male again made severul attempts to mount the female.

Detalls of the data which I heve gathered on ths sex ratlo
of this speciles, resulting from a sampling of widely separated
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populations, will be offered in s later repoart. This subse~
“qusnt report will include similar meteriel for the snapping,
Blanding's, ahd western painted turtles as= well as for the
mask turtle.

Pood and Habits

In 80 far as I have obferved, the rusk turtle is entirely
equatic and its feeding activities confined to this environ-
ment. Other investigators, such as Newman (1900), have found
members of this species réeding while on land, Newman
obaserved individuals orawling sbout in the grass at dusik,

- eating slugs, and in June saw othera crawling about on moss,
rooting out insects with their snouts,

After extended cbservations Newman (1906) considered the
members of thils specles to be scavengers and to be generally
indiscriminate in thelr feeding habits., Evermann and Clark
(1920) and ﬁialey (1933) also recogniged the scavenger habit
of this turtle. On the besis of the lack of response of musk
turtles, or of any other Michigen turtle, to putrefylng bait
in treps, it seems to me that considerations of these animals
a8 scavengers must be tempered. They have been observed to
feed readily on freshly dead material tut to refuse enimal
flesh in advanced stages of decay. The word "scavenger,"”

- then, as used by me regarding turtles, s.ould be taken to mean
Teeding on deed, but not putrefying meterial.

Surface (1908: 138) reported: "Our studles of the food

of four specimens of this specles have given the following

facta:r



No. Per Cent.

uo:.luﬂc".ooo‘oo-o-‘oooo 2 50
smil". L - * [ ] L] [ [ ) L ] * » L L * L] 2 50
Insecta, + ¢ ¢« » o o 2 ¢ o o o ¢ o o @ 3 75
Orthoptera, (Crickets, Grasshoppers),. 1 25
Gryllus pennsylvanicus, .+ ¢ « s o o 1l 25
Iﬂpidopt’ra' (Motha. BtOo), e e o & @ 2 50
Iﬁm o 3 e ¢ o ¢ & s B o » e o ° 2 50
Goleo;:tera, (Peetlesd), « o ¢ o o o o o 2 50
Undetermined fragments, . « ¢ o « o 1 25
Carabldse - Undet., (Giound Beetlss), 1 25

"It 1a evident that they feed almost wholly upon mollusks
and lnsects, and thus mast be recognired as being deoidedly
beneficiel rether than destructive. It will be noted that no
fishes or other vertebrate enimals were found in the stomachs
thus examined. W¥hat may be revealed by further atudies remains
yot to be seen.”

Evermann &nd Clark (19203 600) gave the following original
observations: "As to fdod. one [musk turtle] was seen June 6,
1901, in company with & Painted Turtle, swimming along behind
& floating dead fish, and nibbling bits out of it. Also, in
the late sutumm (Oct., 30, 1904), one was seen nibbling at the
body of a grass pike 13 inshes long thst lay in the bottom at
the head of the Outlet. This turtle or others stayed near the
fish several days, but 4id not seem to mske much progress in
disposing of it, perheps because the cold season was coming
on, when they probably est little or nothing. On September
2, 3 or 4 wers seen feeding on freah cowdung in the edge of
Lost Luke, Professor Newmen says they often contain Vivipara

contectolides,”
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¥organ (19303 3594) wrote: "They ars bottom foragers
that orawl over the mud, stretching their necks out very
slowly befors snapping at thelir prey-smell fish, worms,
insects, or tadpoles." Parker (1937) &laso recognized the
bottom-feeding activities of thia speoles.

Risley (19333 700) reported: "Remains of fish, clams,
smi:.g, aquatic insects, anﬁ orabs, a3 well as much vezetable
matter, such as buds of Elodea ard other unidentified equatle
plants have been found in their atomachs.”

Cahn (1937: 55) had original data on food as follows:
"The species of fish which have been taken by the writer from
the stomaoches examined have always been 'mlnnows': Umbra limi,

Notropis whipplil spllopterus, Poecllichthys sp., Notemigonus
grysoleucsas auratus. Fisherman who practics thelir art 1in the

shallow, weedy lakes, often catch these turtlss on their hooks,
particularly if still-fishing with live worms or grubs.®

Wild individuals have taken bread which I offerec them
in from six to ten inches of water in Shermen Lake, Kalamszoo
County, in early September, 1938. Specimens in my laboratory,
‘whiéh had been starved for several weeks, readily attacked
and partially ate mlhr members of the same speclies placed
in the aquarium with them.

Although considered sarnivorous by such authors &s
Babocoek (1919), Conger (1920), DeSola (1931), Cshn (1937),
Conant (1938) and others, this species 1s perheps better
olasaifled aa an omnivore in sceord with my conclusions and

those of Newman (1906) and Risley (1933).
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Xy studiss of the zmusk turtle are based on 113 specimens
vhich conteined food either in the stomach or colon, or in
botk.,. These turtles were collected from the locsliiies and
in the numbers given in Table 2.

Ai oan be seen in Teble 2, the musk turtles studled for
food were obtalned from thi;teon lakes, three rivers, and two
fish cultural establishments, In the following analyses of
the food habits, the spsoimens from Whitmore and Sherman Lakes
are considered separately (Tables 3 and 4) because they each
constitute a sizesdble serles, Individuals from the remaining
lskes have been combined into one group (Table 5), those Ifrom
the rivers into another (Table 6), and those from fish rearing
stations into yet another (Table 7). For each of these groups
the findings presented are diascussed individuelly. In Table 9
are given details of the numbers of individusls and identlty
of the food substances taken at all localities. In Table 8
is given materlal for comparison of the food of this species
with that of the other aguatic turtles studled.

¥hitmore Lake. Whitmore Lake is a slzeabls body of
wator (estimated 600 acres) of glacial origin lying in the
Huron River drainage and has 8 maximum depth in excess of
f£ifty feet., The bottom is varied; sand, gravel, rmd, and
marl appear extensively in the shoal areas. Severanl spocies
of pondweeds of the genus Potanogeton, and hornwort (Cerato-
phyllum demersum), dominate the aquatiec flora. Oame fish
reported present are large-~ end amall-mouthed basa, yellow
perch, dbluegill, pumpkinseed, northern pike and mud pickerel.



TABLL 2,4

LOCATIONS AND

FEDZR OF LUSE

LACH

WiHICH CSOHTAIRED »0sD ROK L
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T roes
b --—uu)

\ Locatlion Humber of tate of
Dody of water aounty Indlviduala Collectlon
whitmore Lake Washtenaw 34 Trs23-24:37;
Xi16=8, 23~24,
SC137
Sherman Lake Ralamazoo 28 VIII:2U337;
| 1X116-18:38
HISOBLLAKEOUS LAKES 35
Hobinson Lake Ealanaz00 1 VIIT:3C:38
slg Star lake Lake 1 VIiZ6:137
Lvans lake Lénawee 1l IVi25:1357
last Twin lLake iewaygo 2 VIILt116=17:38
tlmball Lake lewaygo 6 Tai2=3:87
lilchols Lake Hewaypgo 1 VItDE 37
dreat Dear lale Yan luren 4 IA110=11:37
Schoolaedtlon Lake van Buren '6 IX39=-10:37
Little Cadar Lake washtenaw 1 Viilsli=-13:3%
liopth Lake sashtenaw & VIILi27-20:¢3%7
31iver Lake ugshtenaw 6 VIili2¢6=27:37
HOH-TRIUT STRBAKS g
Nuskeéon River Fuskegon 1 VIiii3l-
' Lasle37
Shiswassee Rlver Jailand 7 L3 21l-22127
ifuron Hivey Aashtenaw 1 Vi2&e sl
VISH HATCHERIES ) ¥
irayton "lalina latchery ©OaXland 1 VIil4e:38
2unset sator Tardens Oakland 7 L2037
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Assoolated with these are several Spociea of minnows and other
forage finh, gai‘ and bowfin. '
| The thirty-four musk turtles studied for food from this
lake which averaged 95 mm. (3.7 inches) and ranged from
70 to 115 =m. were collectegl in September and October of 1v37.
A summery of the resulta of*tm examinat ions of the contents
of the stomachs and colons of these individusls are glven in
Teble 3. It should be noted that fifteen of these turtles
had no food in tbelr stomachs &nd that two had empty ocolons.
Sévornl additional individuals collected from this lake in
these wonths had both stomachs and colons empty. Snapping,
wostern painted, and map turtles from Whitmore lLake were also
studied for food.

In PTabls 3, the stomach and colon contents are tadulated
separately for the reasons previously given. One should
recall that the data for the food in these two organs are not
strictly eomparable as regards the percentages for composition
by velume. Those for stomachs are bused on gctual measured
yolums orAeach item while those for colons are based on
estimations of percentage composition of a measured total
volunme.

In ¥hitmore Lske, at this tiwe of the year, aquatic in-
sects and thelir nymphe and larvae, snalls, and carrion appear
to be the most important food of this turtle. As might be
expected, fish carrion 1s more prominent in volume relation-
ships in the stomachs than in the colone owing to the complete

digestion of such meterial. In contrast, green plants are
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a8ed on nlneteen stouachs coatalalnr D07 cce 2. ool
anc thirty~two colons contalning 26,0 cece o Janue ore
gpeclilc determinatlions of fool ltems are rclven In 7anle 9.

_ - Ltomachs +alons
? ‘ o $ * A *
Pool Item wonositlon rrejuency of Comrosltlion Jrejquescy ol
by VYolume  Jecurrence by Volume courrence
(%) () (") {.=)
Carrion 2303 Sed del 1i68
Crayfllsh e Sew 150
insects . 2060 T 204 'led
CEnails 33 ed 3146 Sl Tiel
Gryutosams Ted ‘ E1le6 Ted Stodk
and:
phanerosams
 Yeretable Traces 13.2 14.% Cied

tebrls

1ittle affected by digestion until the colon is reached, with
the result that they are predominant there.

'.ﬁie aquatio insects most often teken were dragonfly nymphs
and leptocerid ocaddis lervee, frequently Logtoo«;:lla alblda.
Terrestrial insects, which had probably fallen upon or near
water before being esten were represented by sleven ants in
one stomech, and by a larvel lepldopteran in another.

| Apparently the strong, brosad-surfaced jaws of this little
turtie influence ite feeding mbits. Thet haré-coated seeds

snd snells are so aburdant in the food seems to be due to the
orushing ability of the jaws, . For the most part the molluscs



and soeds of aquatic plants encountered in the stomachs of
this turtle ere crushed teyond recognition. Ia Midciigan
waters, the musk turtle would seem to run the map turtle a
close aécond in 1ts melacophagous habits.

All fish remains encountered were diatinetly carrion,

giving conerete evidence of ‘the scavanger habit of this specles.
Eerlier in the season, in .J';ly, the specles 13 aven more a
acnvengof. During the more sctive fishing days of the earlier
tlme of the summer, there &re many more gaeme fish which are
killed and become carrion, M, B, Trautman has told me that
during his many hours of sport fishing on this lake, he has
observed musk turtles feeding on fish injured by anglers and
elso upon dead or dying bait "minnows" dumped from the fisher-

man's liﬁhbuckat .

‘Shnrmnn Iake. Thls laeke is eatimated to bhe spproximately
on® hundred acres in surface area (Henshaw, 1931), and has
fairly extensive shosl sress with a bottom of sand, gravel,
mick, and marl, The shores are hilly, partly open meadows and
partly wooded with some resort development, amd much of the
shore line 1s inmccessible by road, The dominant aquatic vege-
tation includes several large beds of Rymphaea advens in the

sheltered coves and species of Potamogeton in the more open

waters. IElodea ganadensis, Ceratophyilum demersum, lyriophyllum sp.
and Chars sp. are common, Some tulrushes (3oirpus sp.) and cat-
tails (Typha sp.) ocecur in a few restricted localities. Game

fish reported present ere large- and smll-mouthed bass, rogk

bass, several species of sunfish, yellow perch, and bullhesda.
Minnows, darters, and eels (Angullls bosioniensis) also ocour.
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‘ased on twenty-elght stomachs containla: 11.7 cc. of
foods iore specific determinations of foud ltems are . lven
In Table 9.

Uomposlition vrejgquaency of
ood Item by Volume dceurrence
(%) | ()
Yellow perch v Yok 36
Sarrion 33,0 210
Crayllsh 5,1 el
Insects 1643 5ie8
Folluses : 1g.0 57.1
Fhanerozams ' 1.7 1443
Vegetable debria 107 13,3

The presence of an abundant and varied aquatic fauna and
florse, the ocouxrrence of an extensive shoal area with soft
bottom, the limitation of the resort davelopment on the lake,
ths prosence of aahdy banks and open meadows on the shore
over considerable area, and the sbsence of o marginal road
favor the turtle population of this laks.

For the serles of twenty-eight musk turtles which I collected
from thia body of water, the sontents of the stomachas only were
anslyzed (Table 4), In length these turtles averaged 95 mm,
(347 inches) and ranged from 60 to 110 mm, FExcepting two indi-
viduals collected on August 20, 1937, e&ll were taken from
September 16-18, 1938. Regerding time of collection, then, they
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are quite similar to the material from Whitmore Lake. Snappling,
Blaﬁdlng' 8, and western painted turtles from Sherman Lake were
elso studied for food.

Insects, snails, and carrion again appear to be the most
important foods of this turtle in a lake habitat. The most
common insects taken were leptocerid caddis larvae and the
most frequently encountered sxeils, Helisoma sp. and Amnigols
ﬁp. Seeds of aquatic plants appeared, as they did in the food
of specimens from Whitmore lake. Carrion wes found to be
éntirely the remains of figh, The yellow perch eaten was e
smell individuel 1 3/4 inches long, spperently alive when
taken, |

Miscellaneous lakes. Thirty-flve specimens collected at
various times throughout the two summers of fleld work in sev-
eral lakes 1in the southern part of the state give a plcture
{Tuble 5) which substantiastes that for Whitmore snd Sherman
~ lakea. The average length of the thirty-two aspecimens for
which moauuremehta were obtainsd is 98 mm. (3.9 inches)j the
range 1s 79 to 122 mm.

Imécta, mollusoca, tmd vegetanble natter appear as the
pringcipal foods of this speales in this random sample from
several lakes. The insects most frequently encountered were
dragonfly nymphs and the molluscs were predominantly snails
of the genera Hellgoma and Physa. Crayfish assume greater
importance in the food of this serles than in that of the lotsa

from the two lakss just discussed.
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3aged on tweity~one stomadhs contalnlin: fed cte o fodd
and on tweaty-seven oolona contalning 1.7 8¢ of i30de oOre
spoalfic Jeterninations of rooc ltems are ~iven in 7able T

=

o Stomacha S0long
Moo Itemw Somposition Frejuency of wooiosltliosn ireguensy of
. by ¥olume Jdeeurrence by Velune Jesurpsnde

- {2) () () (>}
?’“ﬂ.‘ OP L b d ‘5.0 '}’.%
suniish
anldentiiled e e ‘races l1lel
£ianh
Crayfish 443 4e0 1de% ST el
Ingegtes SRl 489 1c.1 56
| tolluscs 3849 6244 26.4 TUed
. {ryptogams Traces 2t .6 beZ 444
'_>"D ' and -
‘ PNANnero,sans
‘:"egotalee 7 gl'? 2.8 2re¢ i e

sebris

# One colon contained an hycrachnld whiech 1s not lncluced in
this table,
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nased on [lve stomachs contalniny 1.0 cce of {00 and
seven colons contalning <7 ces of {00d. lore speciilc
determinations of foou ltewa are given in table Y.

Stowachs Zolons
Food Iten Compositlon Frequehecy of Cowp:sltlon rreguency ol
by Volume  Jcecurrence by Volume  Jccurrence

() Gl ) )

crayfish 20 o0 400 JUel 420
inmegts 20.0 6L.U 236 Lle¥
tolluses Zuael 200 Ol 28,6
thaserosams 2uaU 400 200 42437
Vegetable‘ Traces 4G U ——
dabrls

Again the vegetable matter encountered was very largely
cdmposed of the seeds of squatic plants. The coats of most
of these seeds were cracked open, doubtless due in part to
the grinding sction of the jews as well es to subsequent
digestion.

Rivers. The series of nine specimens svailsble from
rivers, notwithstaunding the emall number of 1ndividuals
concernsd and the different habitats involved, glves results
(fable 6) which bear a striking reseablance to thoss foumd
for lakes., The average length for eight of these specimens
was 99 mm. (3.9 inches), the range, 91 to 112 mu.

Crayfish alone, as might be expected, assume greater

signiflcaneo in the food of musk turtles in this type of
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faged on 8ix gtomachs contnining 42 cce of foo. and
- four eolons contalning 2.4 co. of fonde .ore sieclliic
‘determinatlons of Sool ltems are glven In iadle %,

itomaohs Colone

Pood Itom uompoaltioq f'regquemcy of \od;oslhon ¥pejuengy of
by Volume = OQeccurreunce by bvolume quarrence

(£) (<) (*) (%)

slueglll 534 | 16.7 —— —
larvae

Leeches 25,0 2T ed e
crayfish Traee 1.7 Trace 2540
insects rRace 1.7 Tracss TOet
Snalls 1546 OC el 10L.C 106
Algne | e Trace 250

water. The insects saten ere again predomimntly dragonfly
_nympha, and the hard costed seeds of Nymphaea advena are
prominent in the vegetable matter ingested.

Fish gultursl @steblishments. The series of eight speci-

mens avellable foranappraisal of the status of the musk turtle
at fish cuitural stations is small, Excepting one spscimen

taken from & bluegill resring poxd &t the Drayton Plains Hatchery
on June 24, 1932, the turtles came from &n ornamental and forsge-
Lish réuing pond of the Sunset Water Gerdens, near Milford on
3eptember 26, 1937. The length of seven of these specimens was
89 to 97 mm., averaging 93 mm. (3.7 inches). The results of tke
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food studies of these specimens are given in Teble T.

‘An estimated thousand and more dblueglll larvae were
encountered by Salyer in the stomach of the individual
which was taken rrbm 8 blueglll nest at Drayton Flains.

At the Sunset Water Gardena' pond, the food of the
turtles hardly differs in #ny sassentlal respects {rom shat
one might expect to encounter on wild waters. The small
pond from whioh the turtles were taken contalned several
thouaand yourg blunt-nosed minnows (}yborhynehus notatus),
top-minnows (Fundulus disphenus), and goldfish (Cerassius
:nratga),. If one may bage eny conclusions on date so limited,
1t would seer that healthy fishes of this meture are in
general free from predation by rusk turtles, even though they
a.xv-,e\very erowded and the turtles are possibly more numerous

| per unit aree than irn any natural water.

Discussion, Jummary, and Conclusions
Katerial for somparison of the food of the musk turtle

with that of the other aquatic turtles studied is given in
Tables & #m‘t 67. The numbers of each food item aa detsrmined
by actusl count and the detsiled ldentifications of the sub-
stances teken as food are recorded in Table Y. The numerical
dominance of the food by aquatic insects, molluscs, and vege~
table debris is apperent and in general corroborates the re-
lations esarllier indicsted by volumetrios and frequency of
ocourrence calculations as expressed in Tablea 3, 4, 5, 6, 7,
and 8, .
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TABLE 8  TRE WGOT OF TEZ NULE TURTLE ON JATURAL

SATERS I BICHL AN

sa86¢ on geventy=-thres stomachs contalnlag 17.7 cce of
foo¢ and on sixty-slxy colons contalnlng (l.3 oce 04 oo,
The orgaans are from 1056 turtlss collected on thirtecu laies
and three non-trout streams., ata on elght speclsmens from
{iah hatcheries are not includeds iore specllic determlna-
tions of [oed 1ltems are zlven In Table 9,

—— o

stonachs Solons

food Item vomposlitloa Frequeney of composition -‘rejuency of
by Volume  Ogourrence by Volume  lccurrence

{2} {/) () ()
saas fish - G2 Ge8 1.8 1ol
Unidentified e e Traces 1.8
fish
Carrion 40¢1 8.6 F Se2
Urayfish Ge2 3.3 1046 e
Iﬂ.sectﬂ 15.8 Jda2 2306 2049
orialls and - 23.2 2843 Jhe 24.7
cliams
“ryetosans Sed 13.0 Te7 l:.0
and :
phaneérosans
Vegatable %eC 12456 15.7 1568

dabris

‘That the musk turtle is an amnivore is conclusively
demonstrated by these dats. 3tray insects, such as the grass-
hopper, terrestrial csrabid, sooccinellid, and rhynchophorsn
bestles, the lepldopteran larva, and the bee and ants, were
doubtless taken after they had fallen into the water and do
not elter the ploture that this turtle is essentlially aquatiec
in 1ts feeding habits. '
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“Ritaore i reriran ‘{seellunssus iivers ¥ish Culturel T-tals
food Itea Laike Leke Southern “tations
Lakes

CHAN ROGAKSE

‘ntesogeton sp. x i 3 . . b 3
Eajer sp. .o . 3 .o . b4
‘lodes ceanedensis .e X . .o .. X
“piredels polyrhisa X . .o .o . 2
Le=ns sp. % . .e . . X
Ceratophyllua deaersus i b 1 X . X
syuphses sdvens seeds 2 1 1] 38 . ae
Henuneulus ep. .o .. .e X .o X
Castalis sdorate seeds 29 . - .e .o 29
Cornus Amomum .s . 1 . .e 1
Ttrioculeris X .. . . .e X
Bidens s;:. seeds 1 . ) .e .e ¢
YHG ALY UFBRIE X X X X . X

* The following itenms were ideatified as Cerrion: iasls calve, lLevanls zidbosus, !epomis meoroehirus, (entrarchticee, snd the r.mains of unidenti-
fied fish.
°* The letter "X" is used to deuncte the cocurrence of food items for whiek eosusts of the mumbers of indlividusle presont were oither lmiracticeble
or imposeible.

Inseats are sdults unless ~thermise indiceted.

qIC
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Although very few fish were eaten by the musk turtles
studled, this "demage" may e more than counterbalanced by
the other "enemies' of fish which are also taken. Such
insecta s the predaciocus belostowatilids end diving beetles,
and seeds of the "begger-tick"” (Didens sp.), may bte placed
in this cetegory. The 1at€er 1s B0 conaldered &8s & result
of an observation by Leonard (1936), of =2 goldfish injured
by such e burr.

Exaepting thie effectn of predation gt hatchec,lesz, 1t
would gesm thet the prinoipal effeoct of the nmmusk turtle on
game fish is indicated by thée numbera of fish~food orgenisms
which this turtle eats. The possible benefits of this turtle
may acorue from its scavenger hubit, its consumption of
molluscs which figure in the life cycle of fish parasites,
and possibly from its dissgminetion of undigeated seeds of
aquatic plants. The specles probubly has no significance as

a sourge of meat supply.

Chelydra serpentina (Linné)
Snapping Turtle. Common Snapper,

Leseription
The snapping turtle attains the greatest size of any of

the turtles native to Michigen. The largest specimen which
I collected haé a carapace 373 mm. (1l4.7 inches) long and
wadighed thirty pounda. Specimens up to seventy pounds in
welght &rs reported ta bave been taken by turtle trappers in

the state. Abbott (1884) sew & specimen that weighed sixty
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pounds in New Jersey and reports having been told of hsavier
specimens. The snepping turtle is charscterized byt (1) a
rigid carapace which sheres the predominantly dark brown or
black color of the upper psrts of the head, tail, and limbs;
(2) & amall, cross-éhaped plastron, which is dull yellowish
in color like the remainingﬁQQntral resions; (3) a lsrge head
and mok'; (4) stout, strongly hooked jaws, and (5) a long,
distinctive tall, with a prominent ocrest of horny cuneiform
tubercles.

Sexuel dimorphiem in this specles has been recognized by
naturalists for & long time. The secondary character generally
#ﬁployad is the location of the smua. As Cahn (1937: 38) wrote,

"The anus of the male is nearer to the tip of the tail than it
is Iinthe fomales.”™ Casual ohservatlions heave avggested that
the sikull 1s wider in masles then in females, btut measurements
were not made to dermonstrate thils difference. I have, however,
taken detailed measurements on the tail charecter in 150 speoci-
mena. A report on the findings for thla character as well as

on the sex ratio will be given at another time.

Range |

According to Stejneger anéd Barbour (1939s 157) the range
of the common snepper 18t "Eaatern North America, except
peninsular Floride, from southern Cansda and Nova Scotia to
the Gulf of Mexlco sand west to the Rooky ¥ountains.® Conant
(1938: 124) re;iort.od the distribution as extending ... through
Moxieo'and Central Americe to Costa Ries." in Michigen the



snapping turtle doubtless occurs in every county (Map 2),

and is moat common to the south.

bitat end Habdblt
Many authors, including those listed in Table 10, have
published obsoﬁations on the hsebitat of the snapper.
As Conant (1938t 126) I;s writ ten for Chic, "slmost any
body of water large enough te keep it wet is & potentlial home

for a anapper,” such doubtless almo holds for the enimal in

other parts of its rangs, In New York I took a large adult
from an isolated pool in a small stream which had dried to
poola.y W. 3, Blatchley (1891) found five specimens in a
slmilapr, though sxmllér, *mud=-hole® in Indians. Specimens in
Michigen have been collected in streams, rivers, pools, ponds,
and lekes of great variety of deacriptions and as Holbrook
(18423 144) recognized ™... even at a distance from their
accustoned element.” The types of water areas which ylelded
greatest returns for effort expended in obtaining turtles
from them were as followa: soft-bottomed lakes end ponds in
the southern helf of the Lower Peninsula; lagoon-like sections
of larger rivers such aé the 3t., Joseph nesr Three Rivers and
the Muskegon sbout ssven miles east of thes city of Muskegonj
and river-mouth lakes such as White and Muskegon Lakes. 4As
has been previously stated, weter areas rich in ebundance and
variety of equatlc vegetation seem to support the larger

populations of smapping turtles.

3 s amall streem 5 1/2 miles west of Hewburgh had dried to isolated
pools. Ths pool from whioh tho turtle was taken on August 10, 1936, was
aight to £ifteen feet wide, about ane lumdred fest lon:, and up to about
three fest in depth.



TASLE 1G, HABITAT 0 TIu SHACPPLHS TURTLE i BLoLIGAL AND
OTHER FARTS 0P ITS HAHGE AS GIVLw IH L.V .RAL
PULLYILHEL AQTIUATS .

Author ate Locallty Latltat
Dlanchard; i's lie 1926 ¥ichlzan Jocasionally taxen

ouzlas iake ian Tougzlas and
roglon curt lakes
songer, A. C. 1s2¢ Throughout the slugelsh stroans,
state laxes, and ponds
S1lis, ¥, M. 1917 fouzlas Lake in Zelirpus hebltat
: region in Iake; in shaded
hatltat in stream
Hankinson, Te. L. 1908 Jalkland County dalnut Lake
fotter, D 1920 barry Jounty wall laice
Ruthven, A. Ge 1911 La; lnaw day Tartle say on
south shore of
caginaw Ly
Authven, A, 3., 1212 Lichlipgan ualet water hab-
Ce Thompson, ltats. Ilsakes,
and He Thompson ponds, and pools
ol alusr-ish
streans
duthven, A« Uy 1926 kichizan lakes, ponds, and
Ce Thompson, vocls of slugsish
and . Te alge ctreams
Thompson, Ue 1915L  lLoaroe Jounty sommon in dver
Ralsin
ThOmLE0n, e 1g12 vharlty Islend {ond
and He Thompsasdn
Allen, J. Ao 1868 dassachusetlts conds and suddy
stroams
itxinson, Us As 1501 cennaylvania Hivers, ponds,
- larze creecka
1319 Hew Hngland stagnant pools,

Babsock, He L.

slu; lsh stireauss,
rivers, solt
marshes
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Author ‘ate Locallty Laultat
Bebeock, H. Le 1038 Hew ingland fonds and s8luszlsh
’ ‘ ' streams
Llanchard, . e 1922 Iows lakes, slou:hs,
¥ and rivers
tlanchard, M. N. 1928 Fentucky Syoress woods
slatehley, %. Se 189l Indlana River bottom uLonds
Zond, He Do 1831 sest Virginla Streams and zuaday
ponds
loyoer, . A, 1934 Llssouri ;onds
and As A. ilginze
areder, G, . 1823 sorth Carnlina swamp
&nd Re La Dredsr
ﬁroin, Je Re 11928 ¢9ntarlo iay, marsh, and
: poad
Luckle, C. B, 1823 1Illinols fond
Durt, C. E. 1927 Kansas i'ools of oreek
dart, Ce L. 1633 XYanses Conds and stroas
Surt, Gl e 1938 Hansas and ‘rgture ;onds and
Cklehowa pralrle strcazs
urt, we Eo lv23 Texas iralirie .ond
and X. J. 2urt ‘
Cahn, A. R 1837 dillinols isles, ponds,
rivers, and atrcans
Cedersgtrom, J. A, 1931 llnnesots iske
Conant, Re 1938 ©hlo lakes, rivers,
éitches, crecks,
EWRRi[a
DeKay, J. 1842 Hsew York Glearest and
maddlest atreams
Li:B0)o, Ce Re 1631 Northeastern states Ohallow ;onus,

soiall streams, and
rivers
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Author inte looallty ilabltat
Dice, L. R. 1923 Hansas Hiver
~ltmars, Re L. 1305 New York Slow-ruanning cuddy
gtreams and lar:ze
" ronds
Litmars, R, L. 133& [fange Slow~running nuddy
' rivere and sgtreams,
ponds, and marshes
Lrowne, e Te 19¢3 thode Island Tonds and muddy
8 treams
zeikel, <, Ue. and 10UZ2 Udew York -ulet wators
¥o Te Fanlmler
Evermann, e Ve 1620 Indliana Streams, Y“oszs,
and e We Clark ponds, and lakes
Foree, e He 193¢  Jklahoma 'onds, crecks, and
bottor lands in
slugilsh water
holes and cosl plts
Fowler, . W 1606 =Hew Jeraey creek
Talpe, fle Te 1914 1Illinols Creeks and nonds
Jarman, Hs 18%2 1I1lllnois L1llinols Hlver
dloyd, He Eo 192G ransas "onds, crecls,
marshes, river
Sreen, K. fs 1937 est Virzinla Alvers, ponds, end
ftreans
Hahn, %e Lo 1808 Iavlana Condsg
Hankinsgon, Te Le 1917 Illinois Utreams, larger

Lay, O« o

Hay, Ou PC

}iay, “. ::;0

1e87h Indiana

1892 iadlana

1302 “waehlhgton, U

ponds
4ll waters

Streams, lakos,
and pondds

Larshes, oonds,
shallow waters
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Anthor Date Tocallty Tabltat
Holbrook, J. Es 1842 DNorth Amerlcs Ltagnant pools,

Tuzhes, L,

Hurter, J.

Jonea, J. ke

Leffingwoll, D. J.1926

Linsdale, J. ¥e
Fyers, To Lo

tislson, Je
OVGP, C*Q H.
Pelmer, He Le

Farker, Na Ve

Ricketson, V. G

Roddy, e Js
Ruthven, A+ Jo

3&7, Tt

Schmidt, ks ¥

and vie e hecker

16886 Incis®a

19

19

16

19

1911l kissoursi
1665 liova Scotla
How York
1927 LKansas
1898 Liew York
193&1 Hew York
1892 Hew Jersey
1822 Louth Takota
1982 Hew York
1937 Tenneasoe
1911 lessachusettis

28 Fennsylvanlia
10b Iowa

26 Unlted States

Iy

a5 ULhleago rezion

sluzzlah streams,
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TAULE 10 (S0aTINUED)

Author “ate Locality labltat
smith, 2. 1899 Viclnlty of Xew soft=bottomed
York City waters or slouhs
Smith, We L 1882 Jhio* Poncs and mudoy
- B streanms
storer, L. He 183% lKassachusetts #1lthy water, :rond,
pool
Gtrecker, J. L. 1315 Texas Laken, streavs,
: rivers
Strecker, Ja e 1927 1Texas River
and %, Je. #%i1lllama
Surface, Hs A 1208 [esnnaylvania #uddy ponds and
: clear rivers
Teylopr, k. H. 1929 220} in river
Toner, 7. C. 193¢ Untario lLakes and rivers
verrill, A. . 1863 laline Fonds and nuddy
streans
viosca, 7. 1923 louisisna Swanmp lands
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Perhaps contrary to expectation, the few snappers
encountered waelking with characteristic awkwardness on land
were not exclusively femalos, However, females are probably
encauntérod on land more frequently then males, since nesting
activities regquire that some time be spent thus by them each
year. Such & nesting ramalz was encournitered in & grassy
field on sandy loam about one hundred yards from Pasinski's
Pond, Livingston County, about 1.8 miles east of Howell on
May 3, 1938, at 6300 P.K, Another female canteining several
mature eggs was found dead on the highway (U.S3. 31) five miles
north of White Cloud, Newaygo Courty, on Msy 18, 1937. Cahn
(19373 41) reports having "trailed snappers for more than a
half a mile from water during the eggz-laying season.” A male
(ST 155) wes picked up by M. B. Trautman while 1t was walking
acroas & road on July 7, 1936, 1,5 miles north of Ann Arbor,
Waghtenaw County. Another adult male was taken by R. W.
Eschmeyer while it was crossing a road sbout two niles weﬁt
of Clyde on May 28, 1938, at about 2:00 P.N.

Although the cause for wanderings of femsles away from
water 1s usually attributed to the neating urge this may not
necessarily te s0. Heape (1931: 326) perhapa knowing of the
travels of both sexes of thls species wrote that, "the snapping
turtle (Chelydra serpentina) mey leave the water and travel
some distance on land." Beskett and Ditmers (19023 117)
offering an explanation stated that "turtles ... migrate from
pond to pond either on aocouﬁt of drought or to hunt new
fields for feeding." These authors also suggested that for
turtles some migretions may be Aue to weather conditions for
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®eee direotly after a rain quite a floock of little mud turtles
[n,a‘ ssen] half a mile from any body of wuter.” Such trevels
may be of economic significance in the control of the species
and in the natural restocking of waters depleted by commerclal
turtle hunting.

As 18 generally known, the snapping turtle has rather a
violous disposition which {s dlsplayed very early in 1ife.
Although Conant (1938) stetes that adults mey occasionally
become tame, specimens retained in the University Museums
reptile pit and in large squeris at the W, K. Kellogg Bird
Sanctuary during the summers of 1937 and 1938 did not become
noticesbly more mildly mamnered during their sojourn in cap~
i;i.ir!.ty-. Faced with & potential enemy, this turtle does not
ordinarily retreat within its shell or move in the opposite
direction as do other Michigasn turtles, but at once faces—off
and may even move to the atteck.

This species 1s well protected by its strong Jaws, wk'xich
move ¥l th remarkable apeed, aml by its heavy carapace. The
comrnon name "moss-back" refers to the luxuriant mat of firmly
atteched algae, predominantly Basicladia sp., which flourishes
on the backs am® on the upper parts of the teils of many indi-
viduals, rendering them inconspicuous in certain enviromments.
The turtles are thus protected from their enemies and their
chance of capturing prey is increased.

I have been in the fleld and collected specimens only
during the months of April through September, inclusive, but
oscasional records for other months are listed in the Museum

of Zoology ocatalog. Individuals are not infrequently seen
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moving about under the ice., Fvermann smd Clark (1920), how-
ever, reocorded having seen s lurge speclimen just under the

ice in Lost Lake, Indlens, on December 18, 1900, which appeared
to be too much benumbed to move away, sven when & hole was
chopped through the ice to effect 1ts cepture. E, Krasny, of
Wnitmore leke, Washtenaw Co;mty, reported ohbteining a twenty-
pound individusl in a like manner from Vhitmore Laks early

in the winter of 1937-38 just after the first freeze, while

the 1oe was yet clear. In Janmery, 1938, a specimen is
reported to have been taken under the 1lce Iin a muskrat trap

in Evans Lake, Lenawes County.a ¥4lham (1929) found a small,
torpid specimen in the mud of an estuary in the Charles River
at Cambridge, Msssachusetts, during a February thew. Notwith-
stending the oocasiongl discovery of snapping turtles aoctive
during the winter months, it eppears that this turtle generslly
hibernates, from early fall (October) to early spring (March).
It was Newman's (1906)' bellef, however, that far fewer indi-
viduels hibernate than is commonly supposed.

Snapping turtles usually hibernate in the bottom, scme—
times singly and at other times in large aggregations in
selected apots such as muskrat burrows, the mouths of tributary
streams, in spring inlets, and under logs and banka, Some
turtle hunters are aware of these habits and frequently make
large hauls from hibermating concentrations. Clark and
Southall (1920: S) recorded ",.. as much a8 5 tons of turtles

have been taken from the various muskrat holes [near Muscatine,

Iy

%, 1 Mohigan Dopartment of Conservetion Offioial News Bulletin, January
F] [
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Iowa] in one season.” E. Bixby, of Berrien Springs, told me

that he took five hundred pounds of snappera in the early
spring of 1937 from a small channel between two of the Crand

Merals Lakes just west of Stevenaville (Berrien County). The
turtles were buried under from one to two feet of the soft
 bottom materisl in this channel and were located and hauled
out by the iron rod previcugly described in this report.
Hibvernation in similar sites lms been reported by ibbott
{1884), Newman (1906), Clark amd Southall (1920), Cahn (1937),
Conant (1938), and others. The time annually consumed for
hibernetion would seem tc reduce by perhaps five months the
poriod in this latitude dwuring vhich concern may be felt
u‘bout the feeding setivities of this and other turtle specles.
That it 1is not absolutely mescessery for sneppers to
hibernate in water is evidenced by observations on an eight -
inch speoimen which over-wintered (1938-39) in the reptile
pit at the Museum. On November 15, 1938, this turtle was
lest given food (ground beef) and at about this date the
water wes drawn from the small pool in the outdoor enclosure.
In one end of the pit there wase pile of leaves six inches
deep; the remainder of the bottom was largely of bare gravel
with one red—oasier dogwood and a few amall logs. The turtle
had "hibernated” under the pile of leaves by Lecember. ihen
uricovered on March 1, 1939, i1ce was present on its back and
the mat of leaves adjacent to 1ts back was frozen. 7The turtle
was alive though very sluggish at this time and had dug it-
self into the ground to a depth of some four inches, The

L
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. ground sbout the turtle waa not frogen on March l. It was
| @nve and active on May 6, 1939.

The snhpping turtls has seversal heabits which are almost
as cheracteristic as the one from which ita name 1s derived.
Although on land esoepe from the attack of an enemy is seldom
attempted, in water the species flees by swimming as rapidly
a8 possible in 1ts somewhat”clumsy manner, almost invariably
down the alope of the bottom to deeper water., Not given to
basking in the sun on logs, the snapping turtle was frequently
found in shellow water, beside logs, stumpsa, or huwmocks, at
times lying partly buried in the mud. The depth of water
solected was usunlly not greater then the length of the hesd
and neck extended, for turtles lying in this manner run the
heed to the murface at régulsr intervals in order to breathe.

Prosumably reteining a# extra amount of air in the lungs,
“ amhpera are able to float, motionless, at the surface of the
water with the eyes end nostrils just exposed. In this posi-
tion they make érim target for the rifle aend are often
shot by natives, an Ilmportant consideration 1f conservation
of the species 1s Geemed wise. MNany times during trapping
ectivities on several lakes I saw turtles floating as described.
This habit as been previously recorded by Newman (1906),
Evermann and Clasrk (1920), Cahn (1937), and is widely known
among naturelists, sportasmen, and lake-resort dwellers.

The tree—-climbing and basking habits of the snapping
turtle described by Conant (1938) have never been observed

in the wild by me. I have, however, seen captives resting

[3



out of water in the sun in the reptile pit at the Museunm,
during June and July in the summer of 1938.

Perhaps the best soscount of nesting of this turtle is
that given by D, L. Sharp (1911) who related the observations
of J. W. P. Jenka. Other accounts of nests or nesting have
been glven in greater or lemser detail by DeKay (1842),
igassiz (1857), Avbott (1884), sSmith (1882), Hay (1892),
Garman (1892), Newman (1906), Henkinson (1917), Evermann and
Clark (1920), Blanchard (1922), Cshn (1937), ami others.
Resfing in captivity has been described by Cloyd (1928).

Mating actlvities of csptives have been observed in
every month from April through Ooctober by Conant (1938).

The palrs whieh I have seen in coltu were in the live boxes
of professional turtle trappbra near Waterloo, Washtenaw
County, in September, 1938, and near Lake Orion, Oakland
County, in August, 1939. These turtles had been trapped in
neerby lakes during the week previous to the time when I saw

them.,

Food and Feeding Habits
Reports in the literature are in sccord with my own

obaervat lons that snapping turtles do not swallow food out
of water. In the reptile pit at the Museums, ground beef
repeatedly plsced beside the pool of water w#s taken into
the pool by snappers before it was swallowed. I have sus—
pended a freshly killed carp out of water in a turtle trap

and have watched captive snappers come up and secure & mouth

Iy
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full at a time and retire urder water to swallow the morsel.
 Ono snapper repeated such feeding seven times in twenty
minutea; until the supply had boeen exhausted.

| In trapping turtles, it soon beceame obvious that freshly
killed or well-preseorved bait insured the best catches. This
wae oontrary to what many o;aarvers had reported to me s0 I
drew up & series of simple oxperiments to leern how {reshness
determined paletability for this turtle. These expsriments,
‘executed for me Yy R+ M. Stow under the superivison of K. D.
Pirnle, wore conducted in a sizeable saquarium at the %. K.
. Kellogg Bird Senstuary in mid-summer. Three sdults, £.1, 10.2,
ard 10.9 inches long reapectively, were placed in the tank
vhich messured sbout three bty four feet and contained water
gbout two fest deep. The turtles were then kept without food
for slx dafa. Freghly drawn chicken antrelles were sesured
from a neardy poultry deosler and & small amount of thls
meterinl, which wes kept at room temperature, was offered to
the turtles each day until the day on which all three refused
to eat., All three turtles ate the allotment of antrails which
they were given on the first three deys of the experiment.

On the fourth day, the small one refused to take the food so
" the medium~-sized turtle ate 1t., The largest turtle refused
the morsel offersd it on the fifth day, as did the smallest,
On this day, the medium-sized turtle was offered two bits of
food; one of which floated while the other sank to the bottom,
That which sank was taken firsgt} the floastling plece, later.
On the sixth day all three turtles refused to take the offerings
of entrails, which by this time were largely decomposed and

well-covered with maggots.
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The same zeries of experiments was repested using deed
£ish sa food and employing the medlum-sized individusl as
the subject. This turtle, after belng without food for five
days, took the fish offered for the first five days of the
oprrimnt and then refused to feed on the sixth and seventh
dayz. Dy the sixth day the fish was in advanced stepes of
decay snd smelled very badly; it hed been kept at room tem-
perature.

On another occasion & decaylng plece of a fish which had
been dead for four days was offered the 10,2-inch snapper.
Immediantely after the turtle had begun to eat this, a plece
of & freshly killed fish wra introduced into the opposite
slde of ths tank. In less than one mimite the turtle left
th.e decomposing fish snd went tc the fresh fish end ate it.

He then returned to the old fish tut ate no more of it; he
poked it sround for some time v th bis snout and then left it.

In a genersl way these expasriments confirm original field
observations that snepping turtles prefer fresh to decayed
aninmal matter. The tests also refute the rather common con~
eept that the more foul the food, the more tempting it is to
- the snepper.

Snapping turtles feed in three distinetive ways: (1) “"small
prey is drawn 4intoc the mouth with a sudden gulp, as though it
were sucked into & vacuum cleansr" (Conant, 19383 127); (2)
larze snimals are seized by the jaws end held till they expire,
o.'é nearly 20, end ars then tarn by combined action of the jaws

and front feet into pleces which may be swallowedj; and

I



(3) vegetable matter and soaft bodisd animals are bitten into
sectlions whioh are ingested. Thess turtles are bottom, free
water, and surfece feeders. Fish eggs and crawfish are examples
of food substances teken off the bottom. Fish of several

kinds are taken from free water. OSome algee, pond 1lily leaves,
snnils, and some insects are taken from the surface.

During bottom feeding activitles, snappers often root
around the large rhizomes of Nymphaes advena and frequently

brea) off sizeable sections. These sections come to the
nﬁrfae’e anad ax?e teken by professionel treppers as & aign that
snaprers are present. Snepping turtles are also sald to "roll"
the vegetation during foresging sotivities. This "rolling® 1is

- perticularly evident in cense beds of Chara where alzeable
areas of the tottom mﬁy be bared and the vegetation moved off
to ons slde, usuklly toward the shore.

The literature contsins strikxingly few records of original
obassrvations on the food of the snapping turtle. From among
these few, the more lmportent ones have been selaected and are
glven here,

Hay (1692¢ 558) wrote: "A large speoimen that I dissected
had in its large intestine the feamthers and partlally digested
bones of 2 full grown robin. The wimg and tall feathers filled
up the intestines, Its exorement contained the remains of &
crayfiah." |

Newman (1906: 150) stated: "Chelydra captures large
animals, mich as young ducke, by selzing them by the feet and
dragging them beneath the surface. I have seen several sugh
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tragedies.” Hurter (1911) gave one of the few actual records
in the literature of & witness to asuch a "tragsdy” who saw a
duckling captured by s suapping turtle.

Evermamn and Clark (1920: 597) wrote: "Sovoral stomachs
examined at the lake [Maxinkuckee] all contalned coperculas and
fregments of Vivipers contectoides, indfcating that this
mollusk is the pxrineipal rogd of this species of turtle at
. the lake during certaln parts of tho yoar."

Bralliar (1922) resorded for southeastern Iowa a young
trmampeter swan having been caught ty & large snanping turtle,
pulled undor water, drowned, anmd eaten,

Sontag (1924: 211) reported finding, in & snapping turtle
stomach &n Minnssots, two crushed goose egsa about ready to
-hateh and the leg end foot of a "white goose."

Juckle (1925: 6) relsted an unusual oeccurrence: "On May
29, 1925, cn the Ames Plantation, while passing a small pond,
& hawl was observed strug. ling in the water. The head of the
hawk was above water and its wings were flapping on the surface.
The hewk was killed and when lifted from the water e nins-pound
anapping turtle was found holding on to his legs. The hawk was
one of ths 'Blue~-darter'! speciea. The presumption is that the
hawk was snjoylng a bath In shallov mater when the turtle took
sdvantage and selgzed him by the legs.”

Abbott (1884: 259) new "...quite o smsll snapper to selge
& full-grown musk-rat by & hind leg and drag it ianto deep
water," where he supprosed it was "... held until it dArowned."

datt (1932: 37) observed a snepplng turtle feoding on a

dead Green Heron which was known to be ocarrion in a small pond
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on Long Island, Xew York.

Cahn's {1937: 43) 4interestin; finds of "bones of dogs,
cate, and rabbite in the stomech, aa well as pleces of bones
of mich lsrger anlmals ahoiling the sew murka of the tutcher®
alszc reflect the scavenger t?abit of this spscles. Others of
Cahn'a comments on the food.%bf the snapping bturtle are of such
a nature that one caxﬁnet know whether or not they are original.

R. Consnt has given me permiasion to laclude the following
observutions gontained in a letisr which he wroto me on Juns
25, 19393 "In the fleld I once found & amall snapper faeding
on a dosd wator snake at the edge of ¢ smaull pond., The turtle
wis in about a foaot of water, the time was abtout un hour after
dawn in mid-summer, v‘ I watched ths turtle take two bvites and
thien an inadvertent movement on my pert elarmed the reptile
awl it turned and headed for deep water so rapidly that I wss
barely able to capturs it. On another oceasion I fourd a
large smpper‘vwith e figh in 1ts mouth. It escaped to deep
wiater. Frox the fleetins zlence I had of it, the fish looked
freah and a3 though it had just been caught.”

F, L. Errington ha}svg;iven e the followln; criginal records
of food dt‘ the snapping turtle. I quote from hkls letters to
;"=

"auguat 30, 1935 ~ K. W. of Ames, Iowa. Hale snapping
turtle with s chmpe.ca ebout 9 incle s longwas buried in sand
at the bottom of & little pool in neerly dry hsd of a amall
ereek. {nly its heel was protruding. Its Inteatine contsined

fregments of & lurge creyflsh (Cambsrua £p.).
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PApril 18, 1936 -~ N. W, of Ames, lowa. Male snapping
turtle with a carapace ebout O inches long was dug out of
the rmud beside a small creek. Its intestine contained about
60 cc. of remains of a mmall dytiscid.

}”Soptember 8, 1936 ~ N, W, of Des Hoines, Iowa. Female
snapping turtle full of egg ﬁ_yclks was caught in shallow water
of & smell creek. Its stomach contained remains of a small
fmg (Rans sp.) and a mass of dead leafy and stick debris,
perhaps swallowed inoidentally. Its intestine, vegetsble
material only, which 1t seemed to have eaten primarily, in-
cluding leaves of willow, Cyperaces, and FPoea, hawthorn seeds,
~ and short sections (1/3" x 1/2") green willow stems.
| ®"October 29, 1936 ~ N, W. of Gilbert, Iowa. Male snapping
turtle with a carapace about 9 inches long was taken from
shallow water in e small creek. Stomach and inteatine ocon-
tained a few green leaves of Poa.

"Septenber 2, 1937 - N. W. of Ames, Iowa. Snapping
turtle feocal paessage of unquestionable origin from en animal
leaving hole in the mud o.bou_t 9 inches in width was found in
the bed of a small creek that was entirely dry except for e
fow little puddles. Contents of passage: crayfish exoskeleton
fragments and the head of a medium~small bullhesad.

"A snapping turtle with a carapace about 9 % 8" was caught
- on May 25, 1938, neer Squaw Creek, N. W, of Ames, Iowa. Contents
of stemach and intestine: 3 large Hydrophilus, a medium
Dytiscus, and a Phyllophaga. Stomech also contailned grasay
debris and emorphous jelly-like substence,"
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A small specimen which I examined from Welch Lake,

Diockinson County, in northern lowa econteined the remains of

two adult dytisolds, one Cambsrus virilis, and some vegetable

dabris, The turtle was collected by Carl L. Hubba exd family
on August 8, 1932,

The only previous detalled astudy of the food of the
spapping turtle which has been published 1is that of Surface
(1908). As previously sugzested, the work of this investi-
gator is unique of its kind for turtles aml is unusually com-
plete, although for the snmpper only ninetesn specimens were
studied. It is regrettable, however, that frsquency of oo~
currence only 1s given for food items and groups of food items.
As is generelly known, and es has been oarllier indicated in
this report, food habits dete presented in this msunner alone
do not give s reliable plcturs (inadequecy of data thus pre-
sented 1s very epparent in the ssveral tshles which bring out
volumetric as well as frequency relstions for food 1ltems).
Surface (1908: 128-130) summariged his findingcs as follows:

"Rinsteen s pecimens of Spapping Turtles were found to
contein food, of which five ocontalned vegetable matter. In
two were fournd Algae or low forms of aquetic plants, while in
two others were found fragments of leavea, end in one sesds
woere found., Three had fed upon grasses, which were undeter-
mimble, and one hed eaten the leaves of the Skunk Cabbage.
Another waus found tco contaln apple seeds, indiceting that 1t
would foed upon such fruit when avallehble. ....

"& review of the food of the Smapping Turtlss shows that
this oconsists chilefly of aquitic creatures, mostly crayfish,
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end also vertebrates of such species as may be elther captured
or found dead. The Snapper is & scavenger and will often eat
desd materiel., This may account for some of the unexpected
food elements discovered.”

Food Chart of Snepping Turtle

‘ * No. Per Cent
v.g’tation,- ¢ & o o & ® e e v o . . s 5 26
Alga. (10' water phnts),. * ¢ & o o @ 2 10.5
m, unﬂ.t‘rmma, e o ¢ 5 o @ ¢ @ @ 1 502
Isaves, urmeternined,. » o « « +» » o o+ 2 10.5
Applb BOOAS, o« ¢ « ¢ o o o o 0 s s o & 1 502
Skunk Cabbege (Symplocarpus foetids)
leaves, . 1l 5.2
Gress, ¢« « « ¢ s ¢ ¢ o 0 5 0 0 06 s ¢+ 3 1507
Anlmal Matter, o « o ¢ o o ¢ o ¢ 0o ¢ ¢ o 19 100
Bollusca (Snails and Slugs), ¢« « ¢« ¢ « 7 36.8
Smj-l' (Hﬂllx). L N ] [ ] [ ] . [ ] [ [ ] [ ] . 4 2101
Pam 'mu., - [ ] » » . [ ] [ ] * » * L [ ] 2 10.5
Slugl,............... 1 502
Crustaceas, Cambarus ap. (Crayfish),. . 12 63.1
INSBOta, ¢« ¢ ¢ ¢ ¢ v ¢ 4 ¢ o s o 0o o @ 9 47.3
Undetermined Insects,. « . « 2 ¢ o & 2 10.5
Hemiptera (B\lgﬂ) # o 5 o s s o o o @ 1 5.2
Corisidae, Corisa 8Pey « ¢ ¢+ » o &« 1 5.2
Pentatomidee, (Stink Bugs) « « . « 1l 5.2
Dipt‘r& (Plies’. ¢ & 3 o ¥ 2 o » o @ 3 1507
Larvae, .« ¢ o 2 ¢ o & o o s o o @ 2 10.5
stntimiid (Fly) larva,. « +» o o 1 5.2
COl.Optem (B”tlﬁﬂ)’- * o s o o o » 7 36.8
Und.tﬂmj.md,. ¢ o o o % & o & s 5 26.3
Water Beetle larva,. « o ¢ « o o o 1 5.2
Hydrophilidae, Water Scavengers, . 1 5.2
Dytiscidae, Diving Beetles,. . . . 1 5.2
Gy:‘ind.i&o. Whirll 18 Beetle B0 o 1 502
‘_ Vertebrata (V‘rtebmtes g% o & o s o o & 7 3608
Undetermined ‘gﬁci@ﬂ (fl‘ah),c s o o @ 2 1015
Pinces (fishes), . o « ¢ o ¢ o o o o o 2 10.5
Undetermined flsh, o« ¢ ¢ o o« ¢ s o o 1l 5.2
Catostomidae (mck’rﬂ”n ¢ 2 o o o @ 1l 502
Batrachia (frogs, eto.), Rana sp., « » 1 5.2
omdi. (serpmtS) F L4 L] * - L4 L 4 L 4 L L 4 2 10 .S
Aves (BI1d8),¢ o o ¢ + o o o ¢ o ¢ o o 1 De2
Mepmelia (Marmals), . « ¢ o ¢« o o a0 s 4 21,1
Undetermined, .« . « o o o o o & o o 1 Se2
mﬂd‘o (ne.) pe L J - L ] - . L] L] L e [ 2 10.5
Leporidae (Rabbits), Lepus spe., . .« 1l Se2



That the smapping turtle is not wholly carnivorous but
rather an omnivore was early suggested by Hay (1887a: 15)
‘when he wrote _tﬁnt this turtle "lives principally on crusta-
ceans, fishes and young ducks, but will also eat vegetable
food."”

In contrast to most previous published accounts of the
food of the snapping turtle, that of Surface (1908: 128-129)
which has Juat been cited appears to be the first actual
record of vvegetation in the food of the anapping turtls.
Baboook (19163 90) also found plant meterisl: "On July 9,
1916, 1 took a Snapping Turtle (carapace 12 inches in length)
from & rmud hole on the border of a salt marsh at Sagamore
Beach, Cape Cod, Massachusetts. The stomach was well-filled
with recently eaten marsh gress (Distichlis spicata), the

- blades being intact, although bent and tang'led. There was

nothing else in the stomach. 7he turtle was & male, quite
Lat and apparently in a healthy scondition.”

The phnt—i‘eediug habtit of the snapping turtle was indi-
cated by an unpublished study made in Portege Laeke, ‘ashtenaw
ard Livingston counties, by Lyle S, Hubbard urder the direc—
tion of Gerl L. Bubba in 1920, A large proportion of the
stomachs examined were filled with segments of 1lily stems.
The plant food predominated the animal matter,

The more recent stomach and intestine analyses by
Brrington, which I have earlier quoted, show an incidence of
terrestrial plants in the food of this turtle. The occurrence
of land plants, aa well as nc}uatics, in the food of the
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snapper was mentioned by Cshn (1937) and the auitabllity of
vegetable food by Conant (1938).

Two specimens in my collections which were taken same
distence from water gave no svidence of having fed on terrestrial
plents or animals. They contained food from the aquatic habi-
tat as followss (1) 3T155. Stomack contained: remains of a
large hydrophilid end a trage of Wolffie sp.j; colon contained
- several seeds of Bidens sp., a small emount of Wolffia ap.,
remains of & snail (;.mfgg._ sp.) and & bestle, and a Lepidoptera
llarva. (2) 87222, Stomach contalned remeins of three Physs sp.
end a trace of fllamentous algse. The coclon had not been
saved by the collector. Conant, however, has written to me
- that a 5mll specimen which he found dead on the road contalinsd
"the remains of Orthoptera.

- In -addition to the origiml apecific observations on
the food of the snapping turtle which have just been cited,
mRny more general statements have been published. Unfortunately
it is Impossible to know whether or not several of these state-
ments are based on original dlscovery or whether they refleat
proviéusly published records. In order to demonstrate this
diffioulty in the interpretation of these accounts, I have
arranged, in chronological order, a series of quotations from

the writings of previous workers. It is Interesting to note,
| in this zeries, the fallure of writers subsequent to Surface
to recognize the role of vegetable matter in the food of this
turtle. My findings would gseem to indicete that this oversight
1s distinctly and unfortunately in error. Comments by various

Iy
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| investigators on the food of the anapping turtle are as follows:
®.es praying on fish, duoklings, etc., 8tc. +.." (Shaw,
1802t 72) |

*In some situations where this species abounds, it is
very destructive to young ‘duekn, selzing them by the feet |
and dregging umder water, for the purpose of devouring them."
{3ay, 1825t 218). *

| "This species ia. very voracious in its habi.ts arnd destroys
greét quantities of fiah."‘ (LeConte, 1829: 129).
| ®ees doBtroys many f4sh and waterfowl, ,.." (Cuvier,
18312 15)
| "It 1s exceedingly powerful and voracious, feeding upon
fishes snd frogs; and the farmers sometimes complain of its
| dop;‘odationa among thelr chickens and duoklings.” (Storer,
1839: 212),

"They feed upon frogs and fishes, and snap greedily at
ducks in p-ondi , Aragging them under water to be devoured st
leisure,” (Do!iay, 18423 9).

~ %They are ‘extremoly’vomcious, feeding on fish, reptiles,
0# any animal substance that falls thelr way." (Holbrook,
18421 144). |

“"Their [the Chelydridme] food consiats entirely of aguatioc
animals; flshes and young ducks are their ordinary prey."
(Agassiz, 18571 346).

"Fish are not, however, the only focd of the snappers,
as they do not hesitate to sttack anything in the way of
beast or bird that they can pelre, and if they succeed in
drowning the animal thet they have caught, they soon make a
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meal 6!‘ 1t. ... Certainly, mmbers of young ducks are
'anmmlly destroyed by these voraclous oreatures."™ (Abbott,
18‘84-: 269).

"It 1s & very strong, flerce and voraciocus animal, vwhich
1lives principally on crustaceans, fishes and young ducks, but
will also eat vegetable food." (Hay, 1887a1 15).

"The Smppins-tur;tlé ip wholly carnivorous and extremely
vorsoious. Thelir food consists of frogs, fishes, the amaller
uﬂ youniger weter fowl, and crayfishes. They do not hesitate
to edt any animal substance that presents itself.” (Hay, 18921
558).

- ™heir food consists of all manner of smell) animals, such
as fishes, frogs, reptiles, and young weter birds." (German,
1892: 245).
' Y. Prey ... oonsists of everything of an enimal nature
within regch, ... It is extremely voraclous, and 1s said to
drew ducks and geese under water to devour them at lsisure.”
{smith, 1899: 15).

"‘I‘hey feed largsly upon fish, «.." (Fowler, 19063 218).

"The turtle 1s entirely cernivorous.” (Citmars, 190731 14).

¥It feeds upon any living thing it cen overpoweér and 1s
partlicularly destructive to fish and young waterfowl.® (Nash,
19083 17).

"he snapping turtle is carnivorous snd lives wholly on
fish, orayfish, frogs, small rodenta'snd small and young water-
fowl.™ (Hurter, 19113 227).

"This turtle 1s chiefly carnivorous, Lits diet consisting
of fish, amall reptiles and mammals, amphiblans, and other
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aquatic arimal life. It 1s also destructive to young water-
fowl, which are zeized and pulled under water, to be eaten
at leisure." (Bebcock, 1919: 357).
"These turtles are carnivorous and very vorasclious,
Their food consists of frogs, fishea, crawfishes, young
waterbtirds, and such other small animals as they can capture.”
~ (Evermann end Clark, 1920% 597).
"fhe snepper is very vSracious, feeding on frogs, fishes,
orayfish, ydqu water birds, ete." (Clark and Southall,
192031 10).
.  "Peeds on fish, frogs, reptiles, young water-birds, etc."
_ (Conger, 1920t 46). |
"They are carnivorous, fish conatituting the larger
portion of their foodj however, young fowle are resdily taken
and 1t ia llkely that these turtles destroy meny young of
our wild ducks during the breeding season.” (Over, 1923: 16).
 "Snapping turtles feed mainly on animel life such as
-8lugs, snalls, insects, frogs and tadpoles, fish, and even
quite good siged snakes, birds end mammals. Young ducks and

geese on ponds are often selzed from below and drawn under
the water and later devoured.” (Roddy, 1928: 19).

"The snapping turtle is carnivorous and voraciocus. Among
other things it will pull down swimming ducks and waterfowl.”
(Eifrig, 19301 63).

Yees it lives on fish, waterfowl, and mm&ll mernnels , eeo"
(De Sola, 1931: 156).

"The cowmmon snapper is largely a carnivorous apecies. ...

Among the vertebrates, fish, frogs, tadpoles, salamanders,

L
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mmakes, birds, and mamnals are commonly found in the digestive
system, while emong the invertebrates, snails, insects, insect
larvae, and creyfish sre predominent. ... Young ducks are
often csptured, the turtle grubhing them by their submerged
legs and dragging them under water, there to drown and be
pulled to plecesa ,... In sgite of their preeminently carniv-
orous heabits, occasionsl inmdlividuals are fourd whose atomach
48 full of grass, leaves, and other vegetable matter. Some~
times this represents aquatic vegetation, but more often ter-
restrial plants.® (Cahn, 1937t 43-44),

"The diet cdnsista of any kind of animal matter, dead or
~alive, that can te obtained. This turtle is very cesatructive
to yourg weterfowl and fishes, ..." (Babcook, 19381 20).

A Tew obmervations on the food of young individuals have
been recorded. Surface (1908: 131) "found very young Snapping
T\irtlél feeding upon insects especielly heetles, and also
upon small fisheas, especielly suckers, and upon crayfish ..,
end symils, These were very small specimens, being not over
ese two inches in length." Newman {1906: 150) writes: "The
young feed upon larvae of insects that are found by burrowing
in the mud.” This statement is repoated almost verbatim by
Cahn (19371 44), Linsdale (19273 81) foumi the "gullet™ of a
sﬁoalmen about one and one~half inches long to be filled with
the remelns of crlicket froge The turtle was collected "in a
srall puddls of water along & road™ in Kanaas.

The only small individual which I have exemined was
- collected from the Clinton River at Dreyton Pleins on July 8,
1937, at 3:00 P.¥, The stomach of this young specimen contained
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8 black—nosed'ahiner, three beetle larvae, a leech, and some
filamentous algre. In the colon there was a trace of a
orayfish and somp vegetable detritus.

' In captivity, snapping turtles give additional evidence
of theii' omnivorous feeding habitg. They willl eat & great
varlety of animel and vegetgble substances. Gloyd (1928t 133)
stated that "they fed on creyfisk and scrap meat." Brimley
(1905) reported thet they eat live toads. Conant (1938) found
that vegetabls a&s well &8 enimal matter was taken by captives.
‘Captives in my lsboratory have fed on ground beef, pleces of
beef heart, dead flies and moths, orayfish, earthworms, and
fish, In the reptile pit at the Museum, osptives eat lettuce
“and ground beef, v

My food studles of the énapping turtle ere based on 323
specimens which ccntained food either in the stomach, colon,
or both. These turtles were collected from the localities
and in the numbers given in Table 1l.

'mp common snappers studled for food were obtalned from
nvénty—-two different iakea, eleven non-trout streams, six
trout streams, and eight fish cultural atations (Table 11).

In the following analyses of the food hablts, the specimens
from Silver, Wintergreen, Spring, Sherman, Wolf, First,
Ferguson, Eéat Twin, end Hill 1akes are treated separately
(Tables 12 through 20). Individuals from the remaining lakes
have been c ombined into three groups: (1) those from river-
mouth lakes (Table 21); (2) those from southern lskes (Table
22)3 and (3) those from lakes north of approximately Town

Line 16 (Tabls 23). Additional groups are those from non-trout



TABLE 1l. LOCATIONS AND NUMBER © LHAZOINTG TUATLIAS

wHICH CONTAINED ¥ooD JROL LACH

Wumber of ate of
Indivicuals <Collection

mL&éiﬁion

3ody of water County
Silver lake imshtenaw 13 VIt1R~14:37;
VIIIz26-27:37;
ViS-8:30
-
vintsrzreen lLake kalamazoo 21 VIiig=-R4337;
VILIt?, 24:37;
VII:i5-21338;
VIIT:10=12:138
Spring Lake - £alamnazoo 11 VILIsll-12:30
Sherman Lake' Kalamazoo 19 VIIIt19=8):37;
QX le=17:30
Woll lake | Yan ouren 14 VItRO=-27:137;
VIIi7-21:38;
VIII:14-10:3E
iirat lLake loritcaln 21 VIIIinZ=cG:38
Ferguson lLake Slare ic VILIt3-€:138
Zast Twin Lake Yewayro 26 VIit11=27:348;
VIILItlo=17:28
#®11ll lake Leke 11 VILL:1u=-20:37;
‘ VIiisl:3¢€
RIVER~MOUTH LAKEB 1¢
Fuskegon Lake Luskegon 9 IA:11=2137;
VIILIE17=-20330
#hite Lake uslegon 7 VIL1310-2C:38
FISCELLANKEOUS SOJTHERA LAKES 71
Dument lake Allegan 1 VIii24:38
Yankes Cpringss lake Allegan 1 Thsll 37
falr lake sarry 1 VIIIR2:3%7
i:1ddle Urand l'ere Lake ierrlen 5 1X:10-13:37
Erace lake Salroun S Ladlo=17:27
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Birch Lake

Moon lake

Lake lanaing
Farkla lake
5triokiand‘Lakq
Bonnie Cantle lLake
Gull Lake
Roblnson Lake.
‘Dunson Lake
Flekerel Lake
Roeds lake
Helf Moon lake

Island lake
Hltchell Lake
Riohman Lake
 Robinson Lake
Sof't Water lLake
Lake Hupron

Jreat Lear lake

Sghonlesection Lake

Bruln Lske
Cassidy lake
Crocked Lake
Little Cedar Lake
'Leéke lake

Cess
H{llsdale
Ingham
Jackaon
stkaon
Kalawazoo
Kalamagoo
Halamagoo
ient

Eent

Fent

Wuslegon

Qakland
Oakland
vakland
Jakland
Cailand
Ste Clalr
Van uren
Van uren
sJashtenaw
naahtenaw
"aghtenaw
nashtenaw

inghtensw

R I = S TR S 7 SR R S S S TR 4

W W O W s e

O e

YIlio=3:37
VIilii3l
Lis3:87
VIIT:126=26:37
VILI:27-25:38
Lat7=0:37
VIIiIi25:137
VIIii3013G6
IX318:37
Vilui 37
VItg3¢37

VIi22:37;
VIIzle: 37

VII:21=29137
VIZi10=16337
VILi2R2-23:387
VIIIZo=3u:il?
VIIiRT=20:07
VIIIG:37
IAsYlu=11:357
Lat@=10G:a7
VIIL:i27=28:8
VILiig=0:87
VITI1ZU=31137
VILI(12=18:10%

VIIii2u=-205:37



iehman iLske ¥ashtenaw 1 I410=-10:37
Loveland Lake . washtenaw 2 IA11=-2137
Mlrror lake Washtenaw 1l VIiif:31-
‘ Laz)sd7
ud Lake Wﬁshtennw 2 VIiiis4=-B:137;
* VYIil:lu=20137
. Plerce Lake tiashtenaw 1 VIIl:14-15:37
Walah lLake Washtenaw 2 VIig~5:138
dhitiore Lake vWiashtenaw 3 IA185=-24:37;
- Vil=2:35
- MISCELLANEOUS HORVHEKN LAKE 44

Laxe/V/, &?S mbﬁb Alcona 1 VIL:15:37
Big Platte lake Uenzle 1 Vi28:37
Shloago Lalte lelte 1 VII1:i15137
Swan L@ke Jelta 1 vI17:37
Arbutus Lake arand Traverse 1 Viles:av
Fond 1n .Autable River  Iosoo 1 VII111=12:38Y
Van Ettaﬁ lLake losco 2 VIil:ld=14:37
LHtevenson Laks Isabells e VIIIsd=513c
Hallroad lake Lake 1 TITIiR5:37
Dlamon Lake Lecosta 7 VIiT1€=7:30
I@keﬁﬂ‘l’v . V% mb"‘l@; lontmorency 1 VIt1ld357
F:emOnt Lake LewWAyZo 6 VIL:2C=20:38
£imball Lake UewayEo 2 (K:8=3:37
vHaét lake Oceana 2 VIli2,u137
Zullhend Lake Ogemaw . 1 Vil:io=cil®
hewey Lake Ogemaw 1 Vi3lu=R0137
lHorseashoe lake Qgenmaw e VILsld=-iE:37



AHills lake

Pud Lake

nester Lake
O!Connoxr Lake
Stylus Lake
Sherldgn Lake

NON«TROUT STRLAKS

St. Josaph HRlver
Qutlet of ?lckerel lake

Sattle _“reel llver

Thunder Say River

Muskegon Hiver

2linton River
Shlawaasee River

Jfawlaw Rlverxr

. 2lack. Rlver

E1ll Creek

Stream on Jrosse isle

TROUT STRUANS

Stoney Creek

¥iddle Or. Dere
larquette River

“ere Karguette River

North Ir,. fentwater
River

Elg Creeok

Ugomaw 1
Ugoeraw
Ugemaw
Jgmaew
Ogeomsw
eceocla
17
i>errien 1
Emmet 1
Kalumazoo 1
Fontmoroncy 1
Huskegon 1
Oakland %
Galland 4
Zerrien 1
Sanllac 1
vashtenaw 1
Wayne 1
(&)
Houghton 1
Lake 1
lLake 1
Jceana 1
Lanllace 1

W

e

VIII:3=-4:3c0

IL:12:37
VIiilel=3:37
VIT:B0:13y
Vit€:3Y

Viiliile

IXs1:37
VIiid=-23:37
IX2110«25:37
VIi15:37
VILIi1lH:24
Iai7:58

VI119:37

VIe2U337

VII:3i:3u

VIiili:3l
VIIiZ1:30

VILIL 7237



i‘anistee River sexford 1 VIl:2:d7
PISH HATCHWRILS 21
Zenton iarbor Serrien 1 V310357
s1lver Lreek Iomco 1 L1R6:150
comstogck rfarx tent 2 VIIii3:3l
Baldwin Lake 6 Viili@4:31;
VIIil,:21:33;
VIIT:21313
lastell
Bear Creek Kanistee 1 ViIiill:31
ihilte idver Lewaygo 2 ViRouisl;
VIiLi13:38
Sunget vater Uardeng Vakland l VILs2U~21:37
wolf iake ¥alamwazoo 7 Vioidug
. IAtl1l:37
VI 2123180
Total J23
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lake of unknown name two miles west of lksado.

i

Lalrte of unknown name four milea southzreat of “tlanta.

streams (Table 24), from trout streams (Table 25), and from

£ish aultural establishments (Table 26).

In Table 28 are

given details of the numbers and kinds of food items eaten.

Material for comparison of the food of this species with that

of the other aquatic turtles studled 1s glven in Tables 27

amd 67, The groupings which have been made are generally

separate ecological units and the food of the snapping turtle

1s discussed individually for each grouping.



‘81126r lake. The following descriptive Informetion on
this leke has been largely drawn from the report of the survey
made of this body of water in Juns, 1937, by the Institute
for Fisherlies Research. The lake lies in hilly, partly wooded
country about four miles south of Pinckney. It has a surface
area of 217 acres and a max%mum depth of forty-seven feet.

The shoal aree is somewhat restricted, moat of the lake being
more than twenty feet in depth. Sand, gravel, and marl are
the bottom types in the shallower water. More thean one half
of the shioreline has resort development and has a hard, sandy
beach,

Aquetiec vegetetion in the more shallow water is composed
- prineipally of Seirpus sp., Chars sp., Nitells sp., Pontederis

sp., Potamogeton sp., Utricularie sp., Ceratophyllnm demersum,
Utricularlia sp., Nymphaes advena, end Cestalle odorata.

Game f1ish present are mud pickerel, yellow perch, large-
arndd smll-mouthed bass, several specles of sunfish, rock and
warpouth baas, northern pike, and bullheads. Other fish col-
leoted from this lake ilnolude minnows, darters, and other forage
fishes, long~nosed gar and bowfin,

Turtles assocliated with the snappers in Silver Lake were
musk, Rlanding's, map, western painted, and soft-shelled.
Nests of the snapping, Elanding's, and western painted turtles
were found in the adjecent hilly meadows and plowed flelds,

The snappera‘studled for food were collected as followss
nine on June 12-14, 1237, three on Nay &-9, 1938, and one on
June 5, 1938, The results of. enalyses of the crontents of the

stomachs and colons of these thirteen individusls are given
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TaHULEL 12e THE OOD OF THE 3HATPIHG TURTLE IN CILVER LARL

Jased on ten stomachs sontalnlng ¢7.5 cce of food and
on oleven colons containing 334€.0 ces of 00d and oae colon
with an unszcertained volums. liore speclile determinatlions
of foou lteme are glven in “able 28,

P
Stomachs - wolons
Yood ltem Compositlom Frejuency of Jomposltlon c'rejuency of
by Volume Jecurrence by Volume Jgeurrence

(r) (%) () ()

Saze £ish 5l 2u.0 1.3 68T
Jnldentified ] 20.0 la2 U7
Iish

Crayfish : e 2.3 Ged
Insects Gel 40,0 Had S5ClC
Solluacs Trace 10,0 1.7 21la7f
ilesellan- 1.3 S0 e
aous .

anlale®

Jrysto ame 2641 TGeG Sled Ll el
‘hanerozams 1346 404 22U Y | G ed
Vegetable Sel 40U Jivel 83563

sebris

¥ Includes the rexains of a bullfroy, a eanappin: turtle, a
feathsy, a leech, anc a few water mites 1a one colon each,.

IS
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in Tables 12 and 28. Three of the specimena had empty stomachs
and one had a void colon, A few additional snappers taken
from this lake st these times contained no food.

The analyses of the stomach ¢ontents of this series of
spappers indicates that in this lake about one-half of the
food (by volume) of this turtle is game fish and the other
half, vegetable matter, As“regards number, the geme fish
{twelve) esten do not quite average one per turtle (thirteen).

Centrarchids, probably moatly sunflish, were almost the
sole game filsh encountered, Excepting one pumpkinsgeed, these
flah ware_ropresonted by remains so far digestecd that 1t could
| not be determined whethsr the individuals were desd or slive
when tsken, This possibility for error muat bte kept in mind
when interpreting the data in Table 12 and ip other tables of
‘e similer mature. For aonwohmence, en indeterminable percid
found as a trace in one colon war clessified as a game fish
a2lthough it may have been one of the forage darter species.

In the stomachs, vegetable matter oocurred sbout twice
a8 often as fish, and in the colons there was en even greater
preponderance of plant material, doubtlesa due to the fact
that plant tissue is affected little by digestion until it
reachen the large intestine. The high incidence and high
proportion of the totel volume of food constituted by vegetable
matter is irn sharp contrast to almost sll of the findings of the
previcusly cited workers, Thet this apperently important role
of aqusetlc plante is typleal, rather than urususl, for all
habitats will be seen as the findinga are preserted for addi-
tional lekes &nd for other océlogical units. Algse, potamogetons,
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and water lily leaves and petioles constituted by far the
greatest portion of the plants present. No land plants
were dlscovered.

'l'hé turtles collected on June l2-14, 1937, were taken
near the nests of sunfishes, some apparently bluegills and
: othors‘ punpkinseeds. Fry and eggs were present on these
 nests and males were on guaid. Neither fry nor eggs of these
fish were discovoi‘ad in any of the turtles although records
éf:suoh in the food of snapping turtles will be found for
specimens from Dumont and Wolf lakes.

- Mintergreen Lake. That this body of water at the V. K.
Kellogs Bird Senctuary of Michigan State College is character-
1204 by an unusually high productivity is generally conceded
- by fisheries bilologlats and limnologists o have spent some
time In studyling its various featwres. These individuals are
agreed that the incrcesed fertility la st lesst in part due to
"the large numbers of weterfowl alweys yreécnt on the lake.
;Another'factor responsible for the productiveness of this lake
i3 its nhallowness (although approximastely twenty acres in
‘ éurface area.‘it‘ 1s less than ten feet deep over most of its
extent)., The bottonm is chlefly merl with smaller sreas of
- sand and muck. Around one end there are extenslve teds of
Nymphiaea advena which, with narrow-luaved potemogetons, dominates
the aquatic flora. |

FPish are numerous in the luke and comprise several game
und forage specles. The most abundant game fish is the blueglll.
Yellow perch, large-mouthed b&ss, pumpkinseed, vluegill x
punpkinseed hybrids, mud pickerel, and yellow and brown bullheads
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. are also present in some mmbera. Forage fish include four
species of minnows, the loks chub sucker, and the lowa darter.
Bowflins also ocour,
The series of twenty-one snappring turtles from Wintergreen
lake makes 1t possible to test the genersl opinion (see digest
'~ of published reports on pp. 78 to 90), that goslings, ducklings,
and even adult waterfowl eonstitute a major part of the food
of this turtle. It 1s only in this lake that I have taken
anﬂpbing turtles vwhen Lroods of ducklings, goslings, amd
cygnets were known to have been present. “Approximately twenty
baira of mallards nest about the lake and awale each year,”
(Pimie, 1935: _136) as do some Canads Geeée and mate swans.,
Inasrmuch 23 some form of snapping turtle control has
heen in operation on this sanctuary lake since 1927, the
thirty-rive snenpers taksn;iuring the summera of 1916 through
‘1938 constitute a surprisingly high rmumber. In mid-July, 1936,
nine individuals averaging sbout ten inches in length were
taken by a professional turtie trapper who used thirteen con-
ventional turtle traps for two nights. From Jure 26 through
September 4, 1937, the oatch for 496 trap-nights was eighteen
speocinmens. From July 5 through August 13, 1938, the take on
153 trsp~nights was elght snappers averasing about nine inches
in length, These trapping operations have reduced the snapping
‘turtlo.population 4n the lake, but it seems impossible to
eliminete the specles entirely (as may be desirable for such
waters).
- The food studles of snappinx turtles from "interzreen Lake

(Table 13) are bamed on twéntyhone specimens sontaining food
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TABLE 13. THE FOOD OF THE SNAPPING TURTLE IN WINTERGREEN
LAKE

Based on thirteen stomachs containing 287.5 cec. of food
and on seventeen colons containing 604.5 cc. of food. More
specific determinations of food items are given in Table 28.

i

oo e < e = e e

otora s Tolons

397 Item  -omgositlion Urejuency of Joriositian L rojucncy A

~ by Volume Occurrense by Uolume Cocurronce

(3 (%) () (%)

Jame flﬂh 10U 46,2 Uei 06D
snildentifled “race Te'7 Gel 22.4
i'lah
saterfowl 27.6 15.4 1.3 TR
valdentified Ue'? 1544 Jed ol et
birds
j’ls;rﬁt S e———n ] .O e
‘arrion Sed T el ill.a
rastazesns Ued NAUPRS ek 2568
cater wites Traces 2ded Tracey 47 el
Inaeats Ge& 46548 1.1 Gl e
sollusos 1.7 SLeu a8 MY S
"haneroczans Ded 308 1.& TG
'v’age table 3P 3B aS 154 Oh %
debris

in thirteen stomachs and seventeen colons.
Cems £ish eaten were mostly centrarchids. Generally the
remains which occurred in the colons could not be positively

jdentified as carrion or otherwise. Bluegills and a large—~
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mouthed bass were identificd asa preient; other game species
taken wers mud pickerel, yellow perch cud yellow bullhead.

In ail, tiw turtles studled hed asccounted for less than one
game flash per individual, during the period of feeding repre-
sented by the sample. Fvon with the assumption that all the
game fiah taken more alive, waich was doubtless not true,

such & %oll could hardly b#*s menace to the large fish popula-
tion of this lake. It is ﬁoasible thet removal of some game
fish fromthis body of water by turtles or otherwise would
benefit the remeining individuula, for the fishing pressure
by anglers ies very light.

' Four young mellards had bean taken by three turtles—a
very low insidence wﬁen one considers the general avallability
of this type of food to turtles in this ieke. It oould not be
ascertained whether any c¢f the birds were alive und healthy
when teken. Direotor Flrnls, of the Sanctuary, has told me
that in his seven summers on the grounds he kes never seen,

' nor have any of his men geen, 2 bird setunlly being taken by
a snepper. Ducklings have dlseppearcd for undiscerned reasons.
In spite of the hig: concentration end avallaebllity of avian
prey, it appesrs that the snapping turtlez of this lake turn
largely to food which is 3till more avallable, nsmely aqustiec
vegetation, and cannot be blamed for ths entire loss of young
Wat‘erfuwl. M. De. Trautman has evidence from elsewhere which
a‘uggéats that sizeable large-mouthed baes (vhich are common
in thic lske) &n? othsr prelecious fishes may consume ducklings.

That bullfrogs sre cnemies of ducklings i1s slsc known.

Iy
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Yeathors alons constituted the mnidentified bird remains
in one atomach and 4in tvo solons, These feanthers may have
been taken &8 m:ch from the water's surfsce or from the bottom
of the lake where they were mistaken for fosd organlisms, or
they may represent e hird which ascaped from the turtle's grasp.
No bonsa or flesh occurrel with these festhers. TDoflnite
. vemeins of other uxﬁdantifiﬁéd birda ogcurred in four additional
turtles. The remains of & starlinz which oocurred in one indi-
vidual wae clussed as carrion since several hed bsen chot near
- §he lake during control opsrations on the day previous to the
capture of the turtle.

In Wintergreea Leke, 28 in meny cther lskes, the food
most svallable to turtles is zquetioc vegetation end this
wsaterial is by far the moat lmportent ty bulk end by frequency
of secwrrence Intoth the atomnche und colons of the individuals
studled. Fllamentous algse, cloozt always present in quantities
sither on the surfsce or on the bottom of thies luke, consti-
tuted the ma jor portion of the vegetable matter token. Ingested
perhaps secondarily, along with the clsae, wers wony miscellan-
acus lnvertebrates whlch coratitate but v saell proportion of
the total volume but which are slways associsted with these

plants and so huve 5 high frequency of occurrence,

| Spring Leke. This lake, located in Kalamazoo County about
tmh:l’.ln southwest of Yorkviile, was formed asome years azo
by demming & smell stream. The surface area is estimated to
be approximetely ten aérea and the maximum depth is perhaps

EN
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fifteen feet. The bottom is very saft muck except at the dam
where it is gravel. The following aquatics are cormon to
abundant in most parts of the lake:t Chars sp., Najas sp.,

Polygonum sp., Elodes canadensis, Myriophyllum sp., Cerato-
phyllum demsrgum, Nymphses advenm, Castalia odorats, and
Potamogeton sp. The shore is partly wooded and partly open
with m common in & few gestricted areas. There is one
smal) inlet but no outlet. Other small lakes are situated
- within a hself mile of Spring Lake. The game fish of the leke,
bluegills, pumpkinseeds, and tullheads, are sll very abundant
‘but of ammll size.

| .Eleven individusls collected from Spring Lake contained
food {Table 14), These turtles were taken in ten traps set
for thirteen hours overnight on Auguat 11-12, 1938. The
average length of ten specimens for which measurements were
obtained was 265 mm. (10.4 inches) and ranged from 225 to 323 mm.

Aquaﬁia plant s comprised more than three~fourths of the

stomach materiel and almost all of the coion material. The
lesves and pa.tioles of Nymphaoa advens. and Cestalis odorata,
with filamentous algme, were the three most important components.
Agsin the turtles gave evidence of having accounted for less
than ons game fish per individuel and since most of these fish
ococurred as traces, their origin aa carrion or otherwise could
not be determined.

Shegmn Lake. This lake is briefly described in the
discussion of the musk turtles studied for food from this
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TABLE 14, THE DO OF THL SNaFPINT TURTLL Ls CORINSG LARE

wased on five atomachs gontalnin: 17.2 cce of rooo and
on eleven colons contalnling 37040 ccs of foods Lore suocle
fle determinations of rouxd ltems are riven 1In Table 2C,

£tomachs colons
Tood Item -composltion Jrequency of loapcsltlion . rojuency of
by ‘‘olume Gcc?irence by Volume  lJgcurrence
-+ ~t \
) t")

(/-’) (,:1

i

Jane f1lsh 17 .4 2UeG Ved 03 o8
Yorage flsh Vel 3G.4
Unicentified 46 e Dot 102
fish

water mltes —— Traces k0O
insects 1.2 200 G.2 27
snalls — iraces 273
‘hlgae 11.6 20e0 1943 7247
{hanerozans G4e5 SUel 66l 1GC.0
Vezetable UsB 20,0 1G4 Ol e
debris

body of water. A list of the fish and turtle inhabitants
is also given in that comection.

Nineteen common snappers containing food (Table 15)
were studied from this lake. Seventeen of these were
collected on August i9~-21, 1937, and two on September
16-17, 1938, The average size of eighteen of these specimens
was 274 mm. (10,8 inches), ranging from 208 to 305 mm.
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w o SRR L3 [ T TR e IR B Bk ERIR TR -
TAGLE 1B. THIE FOUL O THIL SNAUPING TURTLE L Sl LARE

Based on fourteen stomachs contalning I32.U coe of food
and elghteen colons gontalining 1,18l.5 ec, of fooad. Lore
spocific determinations of food 1tems are given in Table G,

Stomachs Jolons

iood Item Somposition Frequency of Composltlon i‘requency of
by Volume OCgourrence by Volume  Cccurreace

(4) (%) (i) ()
gJame fish 11.4 2846 Geld T2e2
Foragze ['1sh Cal Tel Traces 1647
Unidentlifiec Uel Tel 1l.3 GU et
fish
Lray{ish Cab 143 Traces 1647
tisgellan~ el 21.4 26C ST e
eous in- ‘
vertebrates™
Sryptogams 5346 57 SCed 85 ed
‘nanerogzame  34.l1 SULU SUe cSed
Vegetable Uel 28,4 12,7 ¥lel
debrls

¥ Ingludes some sponge and a water nlte 1n one stomach each,
chirononlid larpzas in sach of twd stomachs, some aponze in
each of two colons, and molluscs, water mltes, the renains
of an lasest, and dragon~-I'ly aymyhs In one colon ecach.

106
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Gams f1lah teken by snappers from Sherman lske, as for
the other lakes studied, were predominantly centrarchids;
‘bullheads and yellow perch were also represented. Fish in
the stomachs were clesrly not carrion when taken. For those
mpﬂuntod in the scanty remains found in the colons, it 1is
&gain impossible to state the condition of the material when
taken. At the most, howeved, the turtles aversged less than
ons and one~-fourth game fiah per Individusl, durling the time
of feeding represented by the stomach and colon contents.

| Again aquatic vegetation 1s the predominant food in
stomachs and colons and occurs in all colona and in all but
o stomnch. Fllamentous algas constitute the most important
single item in both orgsns, with Castalis odorats next. In
addition to the quantities of leaves and petioles of Castalia
present in four stomschs and five colons, one of these stommchs
and the colon of the seme individusl contalned 11,065 seeds
(65 CCe) 61‘ this plant. The seeds wers sppaerently mature and
very few of the coats were ruptured., It 1s therefare indi-
cated that the snapping tuvtle may be e sBignificant agent in
the disperaal of the seeds of this and other agquatics.

| Holf Leke. "Im ilmnolog:lcal conditions of this lake are
indiocated by the survey of this body of water meds by the
Institute for Fisheries Research in 1931, supplemented by
personsl observations. It has an ares of 20,1 scres and a
maximum depth of sbout forty feet. Shoal areas average about
forty feet in width, with a steep slope beyond the drop-off,

L
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which lies in five to six feet of water. The bottom is almoat
entirely marl with a little sand and fibrous peat. There are
three soft-bottomed spring inlets.

The vegetation in Wolf Lake 1s common to abundant on the
shorls end slope and is predominantly composed of pondweeds
of the genus Fotamogeton, and Chare sp., Nymphaea sdvena,
Girgtgpgzng demersum, Rsgunculus sp., Myriophyilum sp.,
Seirpus sp., and Typha latifolia. Also present are Hlodes
sspadensls, Nales sp., end Ufricularis sp.

Ceme fishes recorded riom the lake are yellow perch, large-
mouthed bass, bluegill, pumpkinseed, rock bass, mud pickerel,
and brook trout, Lake herring, common suckers, &nd bowfin
ocour, Blunt-n.o'u:! minnows and common shiners &re abundantj

- ‘mihbow, Johnny, and Iowa darters, and black-nosed dace are
present in lesser numbers. Stlcklebacks snd golden shiners
are also known from the lake,

Turtle species assoclated in Wolf Lake are the musk,
snepping, Blanding's, map, western painted, and soft-shelled
turtlea. Box turtles occur in the adjascent swamps and sandy
hills, Factors presumbly favorable to the turtls population
of this body of water are: (1) the soft-~bottomed spring in-
lets which provide excellent sites for hibernation; (2) the
.tnﬁccouibility of the lake to the publicj (3) two inlets
which come from the hatchery waters and carry to the lake &
delly supply of fish which have died in the ponds and raceways;
end (4) the adjacent low, sandy hills which copiously provide

for nesting. Unfavorable to turtles are the nsrrow shoal areas
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which restrict the foraging grounds in the lake, and ths fact
thaet the lake 1is used for fish cultursl purposes, leading to
the removal of some of the turtles.

Fourteen snapping turtles, tsken in Wolf Lake 1in June,
July, and August, were preserved for food study (Table 11)

- and several more which vare caught were measured, marked for

| ‘future recosnition, and ret?imed to the lake in a study of
growth rate and population composition and denaity. A summary
is given of the findings in the nine stomachs and thirteen
| - eolons whioh contained food (Table 16).

The paroontage composition by volume for geme fish in

stomaghs 1s the highest for any of the series of snappers
studied. I do not belleve, however, that the fliguwes obtained
accurately depict the relations of this turtle to game fish in
Wolf Lake for the following reasona: (1) the number of speci-
mens in this serles is snelly (2) the large percentage by
volume 1s mede up by the occurrence of s fair-siged blueglill
in each of only two stomschs (and in no others); (3) the game
fish average just five-tenths per turtle., It would seem that
the importence of fish in the food of the snapping turtles
from this lake is less than the date in Table 16 might lead
one to belleve.

Of consldersble lntereat may be the fact that two apeoi~
mens taken on Juns 25-27, 1937, contained 450 and 16,768 fish
oggs respectively. These ezgs, doubtless centrarchid in origin,
had apparently been eaten from the nests. These instances and
anocther for Dumont Lake, Allegan County, are the only actual
records whioh I have of this ;ype of fi1sh predation by snappers.
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TADLE 10, T’tﬁ: Q0D OF THE SHADPING TURTLE IN §0LD LALL

Sased on nine stomachs contalning 13U.1 ece of [o0d and
- on thirteen colonas sontalning 341.5 cce of [00de liore srec-
- 1€1s deteruinetions of food items are siven In Table 2¢.

;tomachs Colons

Pood Item Gompoaltion freguency of Comsosltion Frejuency of
by Voluwe Ucclrrence by Volume Jccurrence

(%) (£) (2 (%)
dame Lish 6240 ‘ 22.2 3e2 5068
Forages flsh 1.7  1llel Trace 7Te7
Unidentifled 14.5 : 11l.1 1.5 300
fish
ﬁm@hibinns Ovd 1l.1 1.8 1544
carrion = | e e U2 | 1544
Crayflsh Beb 22.2 32.1 536
insects Traces 11.1 08 1642
kolluecs | e v ed JLed
kiscellane-  Traces S3ed 13 154
oug lavert-
ebrates™
Cryptogams 11,7 77 o6 25l Cled
fhanerozams 345 222 l.4 6145
Vegetable Ued C11a 24,9 4642

debris

X , o
Includez & aoud In one stomach, water wmites In two stomachs
and twd golons, and fresh-water sponge in one colone.



It 1s rather commonly reported by anglers and others that
turtles feed actively on the spawn of bass and sunfish but
" it 1s necessary to discredit most of these reports becsuse
of leck of concrete evidence, That thies aspect of predation
on gee fish by snapping turtles has any important implioca~
tions for the management of fishing waters is doubtful.
%, Fenton Carbine reparts (¥8) thet the productivity of cen-
trarchid fry is very high for most nests end that fish, in-
cludiz‘zg bass and gunfish, are themselves very impartant preda-
tors of susch fry. Furthermore, lakes from which thousands
of oggva of these fish are removed annually for transportation
to reering ponds do not eppear to dbe adversely affected by
.thia procedure. |

?ilamentous algae was by far the most important plant
"matorial of agpecific ldentity found in the stomachs and
bolons.‘ Although the vegetable matter was predominantly
aquatic in origin, terrestrial plants were reproaontéd by
two leaf-galls of Salix ap., and by two lnflorescenses of
composites.

First Lake. This lake 13 one of the Six Lakes, near
8ix lLalkea, Mont.-o#lm County. These waters are connected by
sizeadbles channels and comprise a totel area of some six
hundred acres (Henshaw, 1931), First Lake has an outlet into
 Flat River of the Grand River system. The bottoms of this
lake, its channel inlet, and its outlet are prevominantly mud
and sand. Principel aquatics present are filamentous algae,
Chars sp., ¥Myriophyllum sp., & fine-lesfed Potamoseton,

£
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Castalis odorats, Nymphsea advena, Peltandra virginica, Cerato-

phyllun demersum, and Degodon verticillatus., The shore is
partly hilly, with open memdows and woods, and partly swampy.

Gene fishes present are large-mouthed bass, bluegill,
rook bass, yellow perch, northern pike, and bullheads. Sev-
eral spocles of minnows and darters and bowfin ocour. The
most commion shelonians, weakern painted, smepping, and Blandingh
turtles were collected in the glven arder of abundance. Soft—
shelled turtles are also reported occasionally seen.

Of the twenty-one snappers collected from thias lake on
the dates given in Table 11, nineteen averaged 209 mm. (8.2
inches) in length, snd ranged from 104 to 282 mm. These twenty-
one turtles contained food 1in ten stommchs and all colons. 4
aummry bf the analyses of this food is given in Table 17.

 As for specimens from other lakes, the remains of game

fish in the .coloné wors completely indeterminsble as to
origin as carrion or otherwise. In the stomachs, carrion and
aquatic vegetation are the ocutstandingly predominant food
Subatanceﬁ. The remains of black orappiles and other centrarchids
samposed most of the carmon. The food of these turtles offers
1ittle, if any, feaaon-for concern over the relations of the
snappsr to game fish in this lake,

Fllamentous algee and Chera sp. were the aquatlos eaten
most abundantly. The loaves and seeds of Peltandra virginica

ranked next. Terrestrial nlants were not represented,

Ferguson Lake. Thls amsll, private lake, about four
acres in area end with a maximum depth of perhaps fifteen



TASLE 17, 7Tubk o0l OF THE SWA0UING TURTLY 6 FPIRLT LAFL

tUmged on teon stomache contalning 182.5 cce of {0o2d and
oan nineteen colons containinz 285.,1 oc. of l'ood and two
colons with an unascertalned volume. Lore speciflc deter~
minationse of food ltems are silven in Table 20.

Stomachsﬁh - nlons
Yood item Composition Frequency of Composltlon Freguency of
vy Volume  Uccurrence by Volume  Occurrence

(%) (%) () (%)
Jamebflsh e s Oe2 2040
foraze ['Ish e e Traces 143
Unldentifled G.1 1C.0 Goks 2356
fish
sarrion 5846 20,0 e Qe85
Crustaceans 12.¢ 30
hatermites —— e iraces & el
Insects 1.8 4l
Kolluscs Ued 10.0 135.3 OZ.
oryptogams 21.9 BUU 256 62.4
hanerogans 21.0 &0.0 104 SZe4
Vegstable Uel 2040 15.0 G0
debrils

foet, is located in Clare County some three miles north of
Ferwell, The water in the lake is clear and colorless; the
bottom 1s of soft mud, s1lt, and detyitus; the shore is partly
wooded dut mostly open and mArshy. Fish present were bluegills,
punpkinseeds, large-mouthed bass, bullheads, blunt-nose minnows,
mud minnows, Iowa darters, and, in the smell outlet, Johnny
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darters. Other than filamentous algae, the most common
agmtica seen were Chare ap., Potemogeton natans, Najas sp.,
Utsiculerdia sp., Nymphaes edvens, and Ceatalis odorate;
margine] vegetation was largely Typha sp. and grasseas.

| Twelve specimens whichveraged 238 mm. (9.4 inches) and
.ranged from 135 to 332 mm. were asvailable for study; the colons
of &l contained food but only two had matserial in thelr
stomachs (Table 18). The high incidence of empty stommchs
may be due to fhe factas thet the traps set in this lake were
erptied only at 1nter§aln of twenty hours or more, and that
during the time of gollecting the water temperature at the
| w.rfacé probatly averaged between 85° and 90° F. et mid-day.
' Thereforo. not only were specimens held urduly long in the
sbaence of food but digestive processes were repild (the acocel-
eration of digestion by temperature rise for the snapping
turtle has been demonstrated by Kenyon, 192%5),

Of the two stomachs which contained food, one hed a trace

of Chera sp. end the other 0.2 co, of crayfish remains and a
wrace of vegetable dedbris.

| Tho apparent importance of crayfish in the food of these
specimens is posasibly not as great az the flgures indlcate.
In colons, one must remember, cryuanisms with persistent hard
parts, such &8s crayfish or insects, tend to assume an undue
magnitude both in terms of percentage composition and of fre-
quency of occurrence. Vegetation, agsin entirely esquatic,

constituted the major portion of the food of these spe cimens,
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TALLE 18 THE FOOD OF TUa oNAPFIsG TURTLE Is FLASULCH LAKE

Zased on twelve ¢olons containing 293.2 cc. of food,.
yore specific determinations of food items are zlven 1In
Table 28,

o = e e, &=

~ omposltion Yrequency of
Food Itewm % vYolume Jecurrence
(£) (%)
same fish 1.7 17
rorage flah Uedk 3343
Jnidentiflec fish Traces 333
- Crayfllsh 16.8 754G
Insects U3 667
Lollusos | UeB 7540
t¢1scellaneous animals® G2 5843
Cryptogams | 5044 100G
fhansrosans '  5.0 75U
Vegetable debris S%ed 10,0

¥ Iaclucdea the remains of a frog and & leech in one colon
and water mites in six colons.
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Eanat in Leke, This lake was estimated to have & sur-

AN

face area of forty sores (Henshaw, 1931) and & maximum depth

of vtorty feet. The shoreline 1s partly hilly and wooded and
partly swampy. Bottom types are predominantly rmuck and marl
with & little sand &t the inlet, Koolbeugh Creek, The small
outlet, Eigoio\v Creok, flows into ltuskegon River. Several
cool springs occur in the soft, mucky bottom of the north end
of the lake. Shoal sreasare extensive at the north end south
ends of this body of water. The principal plart s are filemen-
tous ﬁlgae, Chera bp., nosses, potamogetons, Hajas ap., Elodes

- eanadensis, Lemne sp., Spirodels polyrhiza, Ceratophyllum

demersum, Ranunculus sp., Myriophvllum sp., Persicaria sp.,
Decodon verticlllstus, Sclrpus sp., and Typha ap.
Game fish collected by me from this lake are large-mouthed

bass, rock bass, bluegill, and pumpkinseed, yellow perch, and
‘brown bullhead. Common nnékora. several species of minnows,
Johnny and Iowa darters occur, and muddlers are present at the
o;xtlgt.

The turtle speoles found in the asrocistion are western
painted, snapping, Elanding's, map, and smsk (listed in terms
of decreassing abundance). Taken to be partioularly fuvorable
to the turtle population of this lake are the fucts that (1)
the lske 1s private and well-removed from traveled roads;

(2) several springs in the soft bottom at one end and a tribu-
tary trout stream furnish excellent winter quarters; (3) exten~
sive shoal arsas provide for faraging; (4) the laeke is seldom
fished and thus apparently has & very large fish population,
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Twenty-five snappers, availlable for food atudy from this
lake, were collected on the dates given in Table ll., These
turtles averaged 203.5 mm. (10.3 inches) in length, ranging
fronilSO to 374 mm, A summary of the food of thisz series of
gpocimens is given in Table 19.

| Game f'ish assume a suiprising importance by volume in the

stomachs of these snappers. By numbers, however, the average,
including both those in the stomechs and in the colons, is less
than one and a half such riih per turtle for the feeding period
feprbsonted by ﬁhe sanple. As in other series, 1t was impos-
| aiblé to determine whe ther the fish (predominantly centrerchids)
present in the colons were dead or alive when taken. The yellow
perch, bluégills, and pumpkinseeds found in the stomachs were
apparently alive and healthy when taken.

| Filamentous: elgee was the moat important vegetabls food,
meking up 64.7 percent of the contents in the colons and 35

percenﬁ of contentas in the stomachs.

¥1ll Lake. A survey of this lake made by the Inatitute
for Fisheries Keseurch in July, 1931, showed it to be a little

over fifty-five acres in surface eres, &and to have fairly wide
shoals, end a maxisum depth of thirty-nine feet. The bottom is
almost entirely merl which supports abundant vegetatlon largely
composed of potamogetons, Ceratophyllum demerswa, Vallisneria
spirealis, and algee. Minnows and aquatic ilnsects are plentiful
‘and oraylish and pelecypods are preaent. Of the game fish,
bluegill are the most abundantj mud pickerel, large-mouthed bvass,

pumpkinseed, rock bass, mid yellow perch are also present.
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TABLE 19, THE T0OO50 OF THL SHAPPIHS TURTLE Is BAST T91x LAKE

Based on nlneteen stomacha contalning SGL.59 cce of fond
and twenty~five coloas containing 1,140.u occe. of 1o2d. iore
specific determinations of food lteme are slven In Teble =U.

stomachs Jolons
"ood Item Composition i'requency of Coumpositlon Frequency of
by Volwae Cecurpence by Volune Lseourrence

() (<) ) ()
Jare I'ish 0048 47 o % Traces Gk el
Forage Traces el
{1ish
Unidenti- Ce® 21l.1 Ced 46,0
fied flsh
varrion f, Trace 543 —
Crustaceané Ueb gé.l 1.9 ol
weter mii@s- Tracos 3848 Traces 484C
Iraects Traces 20 e Traces 7O
“olluscs- U9 42.1 1.9 26.0
ryptogans 36,0  84.2 ko7 96.0
Fhaﬁaro;ams Traces 8341 11.4 10C.¢C
Vezotable Ued 2643 19.8 5eU
debrls

Blunt-nosed minnows are sbundant and other forege fishes occur.
Eleven snappers collected from this lake in August of 1937
and 1938 by V. Fullman contained food (Table 20) in eight
stomachs and ten colons.
The percentase composition by volumes and the frequency
of ocourrence are unusually high for game fish in the stomachs

of this serles of specimens. Conourrently, the amount and



119

TABLE 20. THE 700D OF THE SNa/ PING TORTLE IN MILL LAFE

“ased on eight stomachs contalning 437.5 ccs of food

- and on eight colons contalnling 1l88.2 coe of foo¢ and two

colons with an unascertalned volume. iore specific detor-~

minations of food items sre clven in Tadbleo 26.

-
»tomachs solons

Food Item bomposition Fre wency of uourositioq ‘rejuency of
by Volume sgcurrence by Volume  Jocuryence

(%) (i) () (2)

Game fish 8346 79.0 Ce2 Euels
Unidentifled o Uel HIVIR®
fish

Crustaceans 1.7 UG 4248 ¥l 0
insects Trace 12,4 iraces VALY
mollﬁacs ——— Ued 50U
kiscellane~- 1,4 23,0 3.6 S0
ous aninals ‘

Cryptogans 54 12,5 17.3 GUSG
Thanerogams 7.2 578 1747 7C.0
Vegetable Traces 26,0 177 JUe0

 debris

¥ Includes the remains of two musk turtles and five water
mites in one stomach each and the remalns of a froz an. a
musk turtle and soie fur in one colpn each.



120
incidence of vegeteble matter ia much lower than has appeared
thus far in other aories.v That this may be due to the low
| number of specimens involved ls suggested by the fact that
almost three-fourths of the 83.6 percent given for geme fish
is made up by s fifteen-inch (2%0,0 cc.) northern pike in one

stomach., Othsr game aﬁociot taken were bluegills and pumpkin—
-needs}. ' Although it was apprent that the game fish represented
in the stomachs were alive when taken, the much-digested re-
- mains of those in the colons could not be determined one way
or the other.

' The cocurrence of three musk turtles in one of the snappers
‘frbm this leke provides an interesting note on the inter-rela-

ﬁlon‘sh.lpu , of these forms,

~ River-mouth lakes. 3peclmens are grouped together from
| ¥uskegon and ¥hite lakes, which are ecologically very similar

bodies of water, situsted near Laks Hichigan, at the mouths
of two nrge rivers, the Kuskegon and the White. The large
- 1skes have extensive areas of marsh, and sand and silt shoals.
Considerable expanses are urderlain by quantities of water—
logged "mill waste" and many "dead-heads.” The "mill waste,"
long atrips of bark and wood trimmings dumped irregulerly on
the bottom, is replete with ecrevices snd provides an umsually
favorable habitat for crayfisk, snalls and otbher invertebrates,
which are particularly aburdent. Aquatic vegetation is plentiful
in the shallower waters which are not too much expoaed to wave
action,

Seven snappera from White Lake and nine from Muskegon
Leke ocontained food in thirteen stomachs and in all sixteen



TABLE 21 THE FIul QF THo SRASPPINZ TURTLe Lo »0dlTz AnD
iCLrndon LAKES
-ased on thirteen stomachs contalning ld48.4 cc. of {ood

and on sixteen colonsg contalning 426.3 ecs of Lodde HOre
specific deternminations of fnod ltems sre ziven in Table 20.

Stomachs * olonsa
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food Item Gompgaltion Frequency of Couposition Frequency of
by Volume  Ugccurrence by Volume  lccurrence

() (%) (w) (.2)

Jame fish 678 4G22 V4 085
Yoraze [ish Ul 77 Ged 6e3
Unidentlflied Traoe 7e7 Ue® 3led
fish , :

srayfish 2243 53.8 308 d 100G
ingects Ueld SUe8 Uel HLeU
cnalls U2 23,1 &4 6143
#iscollane~

ous aniwalas™ Traces lde8 Ue8 126
Srystogsans 4.5 2361 .9 50.0
“hanerosams 446 6l.S 1343 £7 49
Vegetable God 30,0 2443 TéaU

debria

" Includes scuds in sach of three stomacis and the remalns o7
8 Iroz and carrion 1n cne colon eache.

.
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6olons; The specimens from these lakes were colleoted on the
dates givaﬁ‘in Table 1ll. 7The average length of fourteen indi-
viduals for which measurementa were obtalined is 228 mm. (9.0
1n§hﬁa); ranging from 144 to 321 mm, A summary of the analyses
of the food of these individusls 13 presented in Table 2l.

: As for Mill Lake (Tabls 20), the food of the snappers
from these river-mouth lakes shows game fish to comprise an
unusuelly high proportion of the food in stomachs. The species
taken include tullheade, ysllow perch, 1arge~mouthed bass,

‘ bluogilla and pumpkinseeds. It was Impossible to determine
the ori‘gin, as carrion or otherwise, of the fish in the colons,
ﬁoat of which occurred as traces. Counting all the gams fish
rgprascntodlin atomaohs and colons the average was a very little
more than one per turtle. Oiing to the extensive water areas

' yhiah obtain here, it is doudbitful that such an incldence in

the food of the snapper offers any ococasion for concern to the

. sport or oommgrcial fisheries,

A seven~inch bluegill with a Ro. &6 hook firmly lodged in
itae hyoid region wes found in the stomach of one of the turtles
sollected on September 1} the turtls was 321 mm. (12.6 inches)
longs It seems rather probable thet the injury suffered by
the blueglll was & direct cause of its being taken by the
’ turtld. Though merely a single incident, this ocoasion merits
special citation az an example of what 1s very probably a
£irequent occurrence.

As might be expected from the abundarnce in these lakes,

erayfish are represented both in stomachs and colons in larger



123

proportion than anywhere e¢lse in my findings, 48 a result
of this incidence of cerayfish and of the importance of game

fish in the food, aquatic vegetation 1s present in & lesser

amount, The dominant plants found were filamentous alzse

and the duckweeds, Lemna trisulca and Spirodels polyrhiga.

t¥ 1) gous gw%_l&_g. The date on the food of
snapping turtles from several lakes, as separately tabulated

sbove, ia supplemented by the findings on seventy-one speci-
mens from thirty-seven lakes which lie south of Town Line 16
(Table 11). The average sige of the thirty-seven specimens
for which I have measurements is 244 mm. (9.7 inchas) ranging
from 109 to 335 mm. The results of food studies on these
turtles are presented in Table 22,

The findings for these miscellaneocus lakes are almost
Viﬂontiul with those for Wintergreen, Spring, Sheraan, First,

and Ferguson lLakes. They are different, however, from the

data for Violf , Bast Twin, Mill, snd Muskegon and White lakes
principally 1n the greater lmportence of flsh in the food

of turtles from these lakes. The great importance of plant
ratorials in the food of the snapping turtle is subetantiated.

It pay be recalled that this picture is hardly that which one
would obtain by econsulting the pepers of previous authors,

with the possible exception of Surfece (1908) snd Fabeooock (1916).

Miscellaneous northern lakes. Excepting Fremont Lake
(Town 12 N.) and Kimball Yake (Town 14 N.) ir Newaygzo County,
and Hart leake (Town 15 N.) in Oceanes County, the twenty-three

IS
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TAGLE 22. THE FOCD OF TYE SHASPINT TORTLI IN LISGELLALIOUS

SOUTHLEHE LAKLS

raged on forty-two stomachs contalnliz 30446 cce of fo0d
and on elxty-two colons gontaining 2,8ll.t ¢cs of [ood and
four coglons containing an unasgertained volume. #ores s.eclflic
determinations of food ltems are glven In lable 20.

Stomachs Jolons

food Item éompoaltlan Frequency of Composltion rrequency of
» - by Volume  Ceceurreance Dby Volume  wccurreice

(%) (%) (&) ()
‘Geme fish 1045 3G.1 345 42,
 Porage fish Oul 2e4 Traces 641
Unidentified 0.8 14.3 1.2 21.2
fish
Cerrion 15.8 Teld Se0 Se U
ﬂruatdceana 240 11.3 767 34 4C
Ingectes 0«2 31.0 deC 94 ¢35
Kolluscs % 19.0 448 2743
Hiscallane- '
ous anlmals® 0.2 7.1 1.5 445
Cryptogams . 4344 3841 Beb 50.C
Thanerogans 1943 42439 5249 ol
Vegetable 7.5} 1.0 3240 OB e3
debrls

* Includes water n:ites In two stomachs and two ¢olong, the
rasains of musk turtles in each oif two colons, soue unlicnte
i{fled feathers in one stouasch and the remalns of a .‘laudln~'s
turtle in one colon. h
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lakes in this group lie morth of Towus Lins 10. Of the turtles
collected in these lakea, forty-four snappers contained food
(Table 11). Twenty-five of these spscimens for which I have
measurements averaged 233 mm. (9.1 inches) in length, ranging
from 137 to 344 rm. 4 summery of the food of the turtles
from these lakes 1z given ii Table 23.

In contrast to the food of snappers for miscellaneocus
southern lakes and most individuel southern lakes, those of
the northern leke series show & ccnsideratle gquantlity of game
fiash in the stomachs. The dats for this large serles beer a
striking resemblance to those for East Twln and Mill lakes
(Tnbles 19 and 29) which are also "northern" lakes. The game
fish eeten, ocecurring in smll nmumbers but of large slzs,

aversged only one to every two turtles that contalned food in

- their stumuachs. The effects of this predstion, then, are

probably not as serious as the figures in Table 23 would seem
to indicate. The large amount of carrion was contained entirely
in only three stomschs and represents the remains of two size-

sble yellow perch and one large-mouthed bass.

Non-trout streams. Nineteen turtles containing food were
avallable for study from eleven different non-trout streams
{Table 11). Eleven of these specimens for which measurements
were available averaged 218 rm. (8.6 inches) in length and
ranged from 65 to 317 mme A sumery of the food snalyses for
this series is given in Table 24,

The entire volume of sa}n fish in the stomachs was made

up by a ysllow peraoh and a small-mouthed bass in one turtle.
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TABLE 2%, THE 00D OF THE SNAPIIMS TURTLT IH BISOEZLLANWOIS
' HORTHERY 1ALKES

Jaged on twenty-four stommchs contalning S73.0 oce of
food and on forty colons oontaining 3810.1 ece of foode Uore
specific determinations of fogd items are glven in Table ZC,.

Etomachs Jolons

Fobd Item Composlition Frequéney of Compoasitlon trequency of
by Volume Cccurrence by Volume  (ccurrence

(%) (3) (5) ()

Caze fish 36.8 45.8 Ced 5245
Forage riqh " 0.4‘ 8.3 Traces 7.5
Unidentified 0.1 2048 240 4745
fish

Gafrion - 82,0 12,5 —— e ——
\Cmyruh. | 3.2 25,0 2043 62.5
Ingeats - C.4 ' 20.2 4¢3 70.C
¥olluscs C.l 12,6 4a7 40.C
lils¢cellane~

ous animels® Traces 12.8 2ed 2040
‘ryptogans &eD 20.2 98 554C
Phanerogams 045 3343 22,1 GZeb
g;i:table do= G5 ' 2540 26,2 OUat

* lnclude: water wmltes in oae stomach end two colons, scuus
in two stomachs, & tublf{iscld and an ollzochaete "scarthworn"
in another stomach, and remmins of a bullfroz, a wacuappy, a

?lorida Usllinule, a muskrat and @ leech in one colon eache

L



TAZLE 24, THE PCOD 0P THR SHADPIND TURTLE IH DOHeTHGUT

STREAKS

ased on twelve stomachs contalning £72.9 ccs 2 [0n2d
and on fourteen colons containing 337.5 ove of I'0ode -OTe
specific detorminations of fopd i{tems are glven 1ln Tadle 2U.

W
Ltomachs Cslons

Food Item Composition irequenoy of Composlitlon Jrejuency of
by Volume  Ocourressce by Volume  wcourrence

(s (%) (%) (2)

Jaze fish 133 Be3 Traces 357
Forage fish Gl 543 Traces 1443
Unldentified  ——— — Uud 2l.4
fish

Carrion 5349 16.7 —
Srayfish 11,0 5CW0 45,6 7144
insects race Bad 0.5 &7l
“issellang«~ 77 1547 Gots 20646
ous anlmalsas

Cryptozems Traces 1Ge7 el 2346
fhanerogzans Tad 25.0 . 2o Cied
Vezetable | 0.1 3363 S20d O o7

cdebris

¥ Includes a bullfrozy and a leech in one stomach each and the
remains of a musk turtle and a [lue-winged 7Teal in one conlon
each and several snalls In four solons,

127
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Iacluding all the game fish present, oven those 1ln the colons
which ocourred as traces and may have besn carrion wnen taken,
only about one vut of avery three turtlas showed evidence of
having eaten game flah. Flah composing the carrion were a rock
tass and a blueglll, In this aeries crayfish are of consider-
abls Importexnce, whioh. nay ge due to a generally greater
abundance per unit araa in gstream then ln lakse ‘mbztata, ox—
ceptlng such river-mouth lakes as previcusly cited. In tids
series the conteatas of the colons seexn to give a more accurate

picture than do the stommol gontents.

Irout streams. It 1s unfortunate that only six specimens
were secured from waters of this ecologlicsl type. The snapping
turtle population is doubtless lower per unit length of such
streams than for warmer, non-trout streams, and little efforxrt
was experdied in gsecuring specimens from these haebitata. The
names of the six streams, one turtle from each of which con-
tained food, and the collection dates, are given in Table 1ll.
A summary of the results of the food studies of turtles from
these waters i1s given in Table 25. |

Since crayfish are probably the most readily savaillable
orgenisms of attractive sizge 1n trout streams, 1t is not
'unexpocted to find sc high & proportion present in the food
of these snappers. On the basis of the numbers contained in
the stomachs only, the five turtles aversged a little more
than four ereyfish eamch. In the one colon (turtle 279 mm.
long) whish contained crayfish, there were remains of a large,
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TAZLE 25. THE POOD C¥ THL SKA.TING TURTLE IN TROUT STREAMS

Based on five stomsohs contaeining 184.4 cc. of food and
on three colons contalning 460.4 ccs of food. iore speclflc
determinations of food items are glven ln Table 28.

s —_— -t—— = = e
it S, ——— o

Stomachse : Golons

pood Item Composition Frequency of Composlitilon Frequency of
by Volume  Jccurrence by Volume by Volume

(%) (R (%) (3)

=
e

“Trout 9.8 20,0 — -
Forage fish 3.1 60,0 —
Crayfish 870 800 3343 3303
Insects Col 20.0 53.% 66.7
Vegetable e — 11.3 86.7

matteps

* Includes a trace each of moss and Potanozeton sp. and aa
amount of vegetable debrls,
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unascertained number with volums of 450,0 c¢c. “hether or not
the nine-inch trout shich was found in one stomech was taken

a8 carrion or otherwise was ludetéirminable,

¥ish hatcheries. Twenty~one specimens conteining food
wera avallable for study from elght hatcheries (Table 1l).
The average size of twelve ag these specliens on whilch measure~
ments wers made is 240 mn, (8,2 inches), renging from 51 to
294 mm, 4 Bummary ol the anslyses of the contents of the
stomachs and colons of thess individuals is given in Table 26,

‘At fish hetcheries and rearing stations, w.ususlly large
numbers of fishes are frequenitly concentrated lrn ponds and
raceways. It 1s generally assumed that such concentrations
create un increased vulnerabllity of the fish to thelr preda-
torsa. | Therefore, it is noteworthy that in so far as the
figures go, snappers sampled ook game I'ish from rearing waters
in no greater amounts than dld the turtles collected for Wolf,
Bast Twin, ¥4{ll, end the rivar-méuth lakes, The figwres pre-
sented for hatchery waters, however, need definite qualifiocs-
tion. Almost all of the 54,5 peroent given for game fish by
volume in stomachs, is made ur; Ly forty-ihres ygame fish in the
stomachs of only two individusls, which were removed from a
Iyke net set to take the fish from a rearing pond for stooking
other waters. Although the data in the table represent the
possible damage which these turtles may inflict, they are not
representative of average predation in ponds. 1The remaining
alxteen apsoimens on the average entalled a loss of only one

game fish for each three turtles, for the feeding tims represented
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TABLE 26. THE FOOD OF THE SNAPPING TURTLE AT ¥IsH HATCIHLRIES

Baged on elisghteen stomachs contalning 1,043.3 cc. of food
~and on ten colone contalnlng 33847 cc. of food. =Hore specific
determinations of food items are gilven In Table 28,

ey vy ——
food Item Composition I'requency of Composlition irequency of
by Volume Occurrence by Volume  Occurrence
~) (%) % ()

dame flsh 54,5 27,6 1.1 10,0
Forage flsh 26.9 16.7 0.4 30,0
ILish

Frogs and 1.2 16.7 0.5 40.0
toads )

Crayfish 8.0 6141 41.6 GG
Insecta 1.0 S50 1.9 5060
L'iscellane~ Ced 56 Oe4 40,0
ous aniwmalsg%

Cryptogans 2.1 27.3 6.1 40,0
fhanerozams 0.4 27.80 106 - 4040
Vegetable 1.6 16.7 371 7ol
debris ' :

# Includes remains of a meadow pouse and a muskrat in one
stomach and water mites and & scud in one colon andéd snails in
four colons,
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by the sample studied. Considerin; the possible benefit derived
- fyom the deatruction of the more wvulnerabls runts and diseased
 fimh, aiu‘i of numberz of predacioua insects (Teble 28), there

- pesms Lo be 1ittle oceanion for concern cover the predation

of snapping turtlea at hatcheries.

While fish are being removed from hatchery ponds by means
of fyke nets, and whers £ish are exitremely srowded in raceways,
or where ezzs of pond-riuha:are placed on trays in rearing
ponds, perhaps asnapping turtles are intolsrable, It seems,
hoierr, that ths role of this specles 1n limiting the produc~
:tion in fish ocultural establishments is less than hitherto

supposed.

Jlacussion, 3 ry, ant Conclusions

In Teble 27 18 given . lummary of the food contained in
173 stomachs and 201 colons of 281 snapping turtles collected
from wild or natural (for fish apd waterfowl) waters. The
date for the twentwy-one specimens from Wintergreen Lake (Table
13) are not included here since this lake is abnormal as re-
gards the unususlly high waterfowl population, For obvicus
reasona, the information for the twenty-one speclimens from
f£ish batcheries (Tabio 26) 1s also omitted.

C'om_i.doring only the stomsch contents, geme fish, carrion,
end vegetantion appeur es the most important foods of this
turtle. Smrily stated on the basis of food found in stomachs,
about ome~third of the food of the snapping turtle in kichigan
is oomposed of game fish and 1t mey Le expected thatl an aversge



A

33

PN Tl

N . R RTS iy =re - a: AT LI I PR T N ISR N T A g
TALLL 27, THiy FOOU o THL SNAPPIS S TIATLa 20 JATUHLL AT

4N CICHLIGAR

zased on 173 stomachs contalinin: 4,1cd ¢cce of lo2¢ and
on 261 colons coantalning =ore than 6,455 cce of foodes the
orzans are from 281 turtles collected on seventy-onoe lales
and eleven non~trout and slx trout streasmns. iata on twenty-
one speclrens from dlntersreen iaue (V. #. sellogr ird
Sanctuary) and on twenty-one from [1sh hatcheries zre not
inocluded. Kore enecillc doterulnations of [ood itews are

ziven in Teble 28, e

Ltosachs unlons

lopd Item vomposition Frejuency of Tomposlitlon i'rejuency of
by Volume vcourrence Dby Volume Jceurrence
. : 1r

(.2) ! (;5) (.2}

ﬂ:aﬁ’ie flﬂh 54 o2 Gl o‘i Ce Sle7
Yoraze flah Ued Lt Ced 10.3
Unldentliiled U2 12.7 2.1 SO el
[ish
Dtner 1.1 2.3 1,1 VR
vortebrates ‘
Carrion ls,6 Ged 1e3 2.7
lavertebrates 78 497 3.9 L ed
Ve@ﬂtabl& 3L e Tiel GTe2 T 60
mattoer

of one out of every three turtles taken in this state will cone

talin this kind of food. Another third is composed of vageteble

matter, elmost entirely the leaves and petiolez of aquatic
planta, which three ocut of every four individuals may be expected

to contain. The lesst third 1s largely the remsins of dead ani-

mals but alsoc represents aignificant quentities of crayfish,

snalle, and ingsects.
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If one regards the rbsulta of the analyssea of colon con—
tents only, about one~fourth of the food appears to be com-
- posed of 1nwertobra£oa, principally crayfish, and three-fourths
to ve éomposed of agquatic vegetation. The luplications which
- mAYy be drawh from.a comperison of the figures for the stomach
material with those for the colons have & direot bearing on
the validity of food studigs based solely on intestinal content,
pellet, or dropping analyses. Very apparent mislesding features
- aret (1) porsiatenod of certaln hard parts of some animals,
,lnah an the exoskeletons of crayfish and insects; (2) differ-
ential rate of digestion of various materials ingeated; and
(3) the postponed, intestinel digestion of cellulose,(in omni-
 vores or carnivores). .
} In Teble 28 are given the numbers of each food item as
~ determined by actual count when feasible; detailed identifi-
" oations of the substances teken as food are also recorded.
In the fcod of meny turtles, hbwevar, it waes impracticable
or impossible to determine the number of individusls composing
some of the food ltems, For these, the letter "X" has been
used in the tekble to denocte an undetermined number. Exocepting
seecds, the plﬁnt materials encountered are of necessity recorded
- in this fashion. For many food items, ldentificationa were
| made to specles, for others, to genus or larger group. Deter-
minations to specles were often impossible because of the ad-
venced stato‘in digestion of ths material. DBut frequently
determinations were made to larger categories because of the
laok of sdesquate specimens for comparison, the uravailability
of consulting speclialists, or limits of time.
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‘alvelinus f. fontinelis

felmonidee

stelurus ratelis

smeiurus nebulosus

Frelurue sp.

raeiuridse

i sox vermiculatus

Fsox luciae

i 80X 8p.

Perca f'lsvescens

Percidae

¥ieropterus d. dolomieu

Huro salmoldes

kleropterinae

Lepomis meorochirus

Lepoxnis ribuosuas

Lenomis sp.

tmbloplites rupestris

Levosinae

(antrarohidee

t JKRGE FIEH

(atostonidee

notemizonue cryesleucas
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sotrople cornutus

catropis hetercleple
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Filver #inter- fyring Shersen Yolf :irat ierg~ ast 4411l River- Xisoell-kisoell~ hHom- Trout tish Jotsls
lake green Lake Lake iske lake wuson Twin Lske mouth anecus sneous trout ftreams ‘ectoh-
Food Item Leke Lake Lake lakes fouth- PHorth- ftreanms aries
era ern
Lekes lzkes
Cyprinidese .e . 4 .. . .o ‘e 1 .. 1 3 .o . . ] 14
Cabra limi .. .. .. 1 i 4 1 . . .. 13 1 1 . . 8
a2leosome nigrum .o .o «e .o .e .o 1 .e . .e .o . . 1 . 2
Poeciliehthys exilis .o .o .. .. .- .. 2 .o . .- . .o o . .o 2
Catonotue fleabelleris .e .. . . .e .. . .o . .- .e .o . i .e 1
(£33 N ‘e . .o e 17,218 . .o . . o 3,502 . . ve «o 20,520
FISH PEUSINS r* H 13 ) x x . ¥ ] ¥ )2 X 3 e [ X
OTHI ¥ YERTIHeTrE
‘eoturus m. maculosus . .. . .o .e .o . . .. . .. 1 . .o .o 1
Gufe smericanue .. . .e .o . .. .. .o . .o .. .e . Ve 1 1
rane oetesbliena 1 . .o .o .. .o . .e .o . ve 1 1 . .. 3
Fzne pslustrie .. .o .o .o o .o .e . . . . .o . .. 1 1
iene ap. .- ve .e . 2 o 1 .o 1 b .o .. . ‘e 3 8
reliontie . . . .o .o .e .o .o .e .o .o .r .. .- 2 2
2aphibia .. . . .- 1 .o . .- .o .o . . . . . 1
fternotherus odorstus . . .o .. . .e . - 3 . ¢ .o 1 .. .e 10
Chelydra serpentine 1 ‘e . .- ve .o . .- . . .. .- . . .. 1
vuys blendingii . . . . . . . .e . ‘e 1 . . . . 1
tnrs pletyrhynohoe .. 4 . .o .o . .o .. .. .e . . . .- . ¢
Juerquednla discors . .o ve . ve .. . . .. .o oe . 1 . .. 1
Gellirule chloropue . . .. . .e .o . .e .e .e .o 1 . .. . 1
“aterfowl
Bird remeins . L .e .- . .. .o .o . .o . .o .o .o .o 4
Yeathers X X X .o .o .o ve .o . ve ¥ . .o .o ve 1
‘ndatre sibethioce . 1 .o . .. .o . . . .. .o . .o .. 1 2
“ierotus r. pennsylvanicus .. .o . .. .o . .. .e .. .o .o . .o .. 1 1
sur s .o .e e .o .e ve .o A . 2 » .o . . p1
Cik §O8°F .e S .. .o 3 x .e X . % X 3 2 e s A
#L Cric A5 0F INV-dYe Dl THE
Snongillinee . . .o X X . . .e .o . .e 3 .o . . X
:147o0heete (“carthwora®) .e .o .. .. ., .. . . .. . .e i .e .o .. 1
Tubificidae ve . .e .. .e .e .o .o .. . .o 1 .. . .o 1



Filver hinter- ipriog .horman ¥alf first Ferg- Esst xill ~iver- siscell-iisoeil- com- Trout  -ish lotala

lake green fake Lake Lake lake usen Twin Leke wouth eneous eneous trout :treexs —etch-
Food Item Leke Lake ‘ake Lakes ioath- dorthe {treams eries
arn era
laxes iakes

kirudines 1 ) .o .e .. . 1 se . .e . 1 1 .. . 4
CRUSTACI ARG

Hyalella knjokerbockeri . X . . 1 8 . X . pA 6 2 . ve . b1
Amphipoda . ae ,e .o .. .- . . A\ .e 1 .. .o . A i
Camiarus virilis . . .e 1 3 1 13 1 8 22 14 2b 20 3 16 127
Ceabsrus iazunis .. .o .- . .o . .o . . .. b .o .o .o 29 2
Lemtarua provinguus .o .s .. 1 2 1 1 .o 4 [ ] [} 21 A .o X
Cesbarus robustus .e .. . .o . . .s . .o 1 .o .o .. .o .o 1
Camburus diozenes . .. .. . . . . . .- 4 .e . ? ’e .o [
Cembarus sp. 1 2 .. 2 11 9 4 h 12 26 21 [ 20 21 146
Crustages .r X .e . . . .o . s . X . . . . ¥
W) TER ¥ITES

iiplodontus deepioclens . 4 X .e .. . .o .. . . .- .e . .e .e X
i-imnesia undulata . 1 .. .o oe .e 1 .. as N . . .- . .. 2
‘mionleols orasnipes .o .o .o .o .. .e 1 . .e .o . ve ve . . 1
teumsnis ovata ve . .e .- - . 1 .e . . . . .. .. .o 1
deumania srzete .. . . . ve .e . 2 . . . 1 . . . 4
Yeumsnla senloiroularis . 3 i .. . 1 1 2 - .e .o . .o . . »
Heumanis sp. .o o . .. ve .o . } .e .o . . . . . 1
foerikes wolcotti .o . . . .o . .e 1 .o ve .o . . . .. 1
Forelis lilisces .. ‘e .. . . .o . . . . < 1 .e . . 1
Plona reirherdl .. .e .. 1 ‘e .. .e 1 .e .. .e ‘s . . . -4
Flons purilis .e 2 ve .o ve . 2 ,e .. ve 1 . . . 3
Piona woleot-i . . .o .s . .o 1 .o . . e .e . .- se 1
i‘iona sye . " . . X . 1 . . .- 13 . . . .o 4
“ideopsis orticulsris . . ve . .. . 1 , . o . ‘e . . .- 1
¢ premurus infundibuleris . .a .. . .o .e 2 .o . . .e .e .e .o . 4
frreaurus zenubristor .s .o .o .e . - .n 1 . .s . . .o .. -s 1
Arrenurus marshallae .s . . .. 2 .o e H . . 1 1 . . . [
. rrepurus -«galurus . . ¥ .o . ae 1 .. .. o 2 .e . . .o i
i rrenurus wegelurus . e .- .o . .o .o . .o .o .o ? . . .o 2

intertedius






ilver *inter~ :pring theramsn ¥:1lf First Ferg- Fast ¥1l1l Fiver- slscell-¥igeesll- iou- Trout “4sh  Totmls
iske fe g 103 nke iake ‘ake lake wuson Twin (lake 20uth sneous aeanecus trout !treams Hatoh-
Food Item Leke Leke Lake fakes ¢outh- Yorth- ftresms ories
ern era
lakes lakes

Gyrinidae .o . .e . . ve e 1 e . .e 3 ve BN .e 4
HBydrophilidee lervse and 1 ? . .o 1 4 . .e .. .o 8 € ) 1 2

cinlte
¥1midee .. . .. . . v . o . ) 1 . . ‘e . 1
Chrysomeliise . 1 .. . . . .e »s .. .. .o .. .o . 3 2
Cureulionidae .o . .. . .e .o .e .o .o .o 1 .. .o .o . 1
Celcoptere larvee and 2 T 7 .. 3 .e . 2 ¢ .o ] 2 4 .. 3 i

adulte
Hydroptilidas larvee . X . . . . X b .o 2 . 2 ] .o X 11
“hrygenes s:. larvee .o X .. .e .e . . .. . .. . .u .o . .. X
Leptaceridas larvee . X . o .. 1 .o . .e . &8 .e . .o .e X
Trichonters larvae 1 X . . X 1 . 4 .. . 12 S 1 1 . S
Tipulidee . .o 2 .e .o . . . .o .o .. [ .o .o . 8
Chirononidse lervee and € X v 4 X . . Z .e 1 18 . .o X ¥

pupae
Ceratoporonidee larvae 1 x .e . 3 . X X .e 1 X 8 .o .e ¥ 1
strationyliie ep. larves 1 . .o . .- .. .. . . .. . . ae ,e . 1
Liptera larvee and pupss 3 3 4 . .o .o X 2 i i b4 2 .o 4 ‘e 3
laeecta 1 X 4 . 1 .o X 3 3 X X .o z 3
FRLILE AR CLaxs
Lymnaea srarginsta ve i ee ‘e .e .o . . .o .o .o .- . .e . X
Lymnses ep. .o X . . . 3 . 5 . 21 K ’ . .o » 18
Helisona trivolvis .e X .o . .s 2 .. ¥ . ¥ 3 1o . .o 5 ¥
Helisome entrosum 1 g . . X (] ¥ ¥ . 8 2 1 2 .. 2 X
‘elisome oampanuletum
nelisoss sp. ¥ 1 1 .o . X X 1 b3 X K X . . > ¥
dyraulus parvus . X .o . .o ¥ 3 1 ‘e 3 .. .. .. .o ¥
syreulue hirsutus .o .o .o .e .e .o .. . . X . .e .o ve .. b4
syrevius ene . X .. . . o X . .o . X X . ve . *
¥lanorbuls arsivers .. .o .e .e . . . . .o £ . .e .. .o ve 2
“lanorbule sp. . 1 . .o .e .. . .o . .o .o .e .e . . 1



tilver ¥inter- :pring :hermsn Folf -iret -er-- tast 511l Aiver- Zlscell-riscell- lon- Irout “4sh iotels
saod Itex iske grean iake lLeie iete lxke ueson Twin ULake <wouth anesus eneous trout Stresms Sstoh-
lake iake Lake Lakes fouth- fNorth- (treams eriee
ern ern
lekes Lekee
“hyse seyil .e ¥ .e .. .e .o X ¥ .e . .o 4 .o . .o X
‘hysa elliptice .. .. . . .o . . .o . % . .e . .o . z
Thyem epe .o 4 .e . 7 1 K .o . X x* 1 X . 0o ¥
‘anpeloma 7. .o . .e .e . .. . .o . . X . .e . . X
telvete tricarinata .e b3 «e .e i .. S X ¥ . x .o . .o . K
‘elvate slnoera .e 3 . . . . 7 . . .o .e . .s .. .o 10
Lythinis tentsculets ve .e .e . .e .e .e .. .o 118 .o .s . . .. 118
Azniecle limsse .o 4 . .e x .. 5 X .o . 3 .o . .e . X
rmricols cincimnstionsis .e K3 o .o 3 . . P . . 3 .. .e .e .o p
faugioola luetrica . % . .e X .o .s 4 .o . .o .o .e .o .o b
tmnicols sp. . A ] .o .e K X 18 . 7 X . . ES X
~estropode a x a .o X X X x - X 3 3 . 3 J
Sphaoriuz stristiasaam .. . .e .o .o .o . . .o s X . .e .. .o X
Sphaeriun sp. .o x o . : . .o .e ‘e .e .o . o . . X
ileidiua apvditox .e X . .. .o .e . .s .e .o .o .o .o . .e X
-isldiva ep. . X o o § .o . .e . . . . .. .. . ¥
slecyvads £ « .. .o s 3 ¥ ) ¥ .o : 3 ] . ‘e X
z2) lnses v X . Y : . .o ve .o .o 1 . .e .e .e A
TSR GE
Jecillatoria princeps . X . .o .. .. b ¥ 3 .e ¥ . . . . x
~sollletoria a:. .o . . .s .. . .e .o . e M .. . . . X
Lynzbys eo. X ¥ .o .. . .o .o . . . . .e . .. X
frmbaens 8. .o .o X .o . .o .. . .o .e .o .o .o . .e X
“ostoe ep. . ‘e . . .e . .o . .e . X . . .. . s
Tolyvothrix s, Bl
tlothrix sp . ve X . . .o .o ‘e .. X * .- . . .o 3
.oleochsets nicellarum . . .o . . .o . . . . X .o . . .. X
Cladophors gzlomerats . e ¥ . .- o . .o .e ¥ .o .o .e . v >
s ledophore 8. s . X . 1 .e . . .o .o .o .e . .e . b
“higoeleniuan hierorlyszhicum .s .o X .o . .o .o .e .o . .e . .o .o ve X
‘risoeloniun ep. .e .e . . o . .o .o . . ¥ ) oe >e .e %

~pT
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Assuming thet the remainas of ell of the gsme flsh found
in the food of the snsppers studied from wild weters (for
f£ish) ere from fish which were mlive and lLealthy when teken,
301 turtlea msy be interpreted as having accoumted for 275
fish of this kind, over the perlod of time represented by the
remaings in the intestinel tract., 7That this assumption as
atated 1s somewhat in error has already been indicsted, par-
ticulsrly in regard to the remains of centrarchids found in
colons. For the most part, these game fish were represented
in the colons only by scales and consequently thelr origin
could not be determined as carrion or otherwlise. However,
permitting the assumption to stund with the meximum mwmber
expressed, and interpreting the data for number of fish per
turtle studied, minimal significance of this apecies to game
fish populations secms apparent. Although 1t is not known
how long the average food substsnce remeins in the stomach, or
how long indigestible materials sre retsined in the colon of
these animals and although no informetion 1s avallable regarding
the dsily food roquiélmanxs and perlodicity of feeding for
this or other turtles, it seems & conservative eatimate that
on the average not more than one game fish 1s eaten per dey
by the snepping turtle, In this interpretation no considera-
tion has been gilven to the facts that both stomsch and colon
of all turtles dld not contain food or that both organs were
not always saved for study.

To Interpret in snother way, the data on numbers of game

fish eeten by snapping turtles on natural waters (for fish),

s
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atilllansuming all fish encountered to have teen alive and
'hsélthy'then taken, it may be stated that the 186 stomachs
which,eqnhainsd food'avornqu approximately five—tenths of a
game fish each, wheress the 278 colons with food averaged
seven-tenths of & game fish each.

_ Recalling that the contents of each stomsch probably
represent & partial "moal,f*gnd that each colon probably
includes the remains of seversl feedings, w may assume that
thé‘cantonta of 186 stomechs and of 278 colons (of 302 speci-
mens from wild waters, for fish) approximstely represent 454

sample "meals.”™ 1In this large nuuber of feedings, the isame
rish average six-tenthe of an inrdividuasl per turtle. It is

‘felt that this interpretation offers the truest picture of
prndabion on gaxe fiah by snapping turtlea,
Most fish eaten by the snappers were far under leugal size,

and fish of such size are generally rmch more abundant than

- those of legal size. Population studies of snappers in Wolf

and East Twin lakes show an average of perhaps two snapping
turtlea per acre of surface area in these waters. These cir-

- cumstances minimige the significance of the estimte that
each snapper on the average consumes six-tenths of & game fish
per feeding. The implications appear to be that there need
be little concern over the relations of snapping turtles to
ghne fish populations on wild waters.

The relations of snapping turtles to game fish et hatch-
orles have already been discusaed, In review, the indications

are that even at such stations the concern is much less than
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heretofore commonly supposed. It should te recalled that the
large nmba?a of geme fish shown taken at hatcheries are
almoat entirely msde up by those found in two turtles removed
from a fyke net set in & rearing pomd.

Since forage fish are often more abundant in waters than
are game fish, it is surprising to note the low numbers in
whish they ocour in the roog of the snappers studied. They
averaged about one to every ten of the 462 sample "meals."
'C‘b'nuqumtl'y, neither does this turtle appear to have a alg-
nificant role in the current generally perceived decline of
forage £ish populations, nor doess it seem to compete signifi-
cantly with game fisgh for this type of food.

I It is regrettable that more complete information is not
availedble on the relatiocns of this turtle to nesting game fiah.
Oving, to the low incidence of fish eggs as food, conclusions
on'th!.a aspect of the problem must await further investigetion.

None of the other vertebrates were taken in sufficient
numbers to warrant recommendations that snapping turtles be
controlled. The vﬁln’erabinty of waterfowl, young end adult,
is hardlj more than suggested by the small smount of informa-
| ,tion gathered during this study. Despite the local concentra-
. tion of waterfowl the series of twenty~ons specimens studied
from the W, K. Kellogg Bird Sanctuary at Wintergreen Lake
contalinad the remains of only four yourg msllards in a total
of some thirty "meals.”" Recalling that it could not be ascer-
_t;nnad whether or not these birds were alive and healthy when
teken, the slightly damgin;i nature of this evidence 1is reduced,
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In 434 meals on wild waters {not including ssnctuary and fish
hatchery waters), feathers were fourd three times end remains
of & Plorida Gellinmmle and & Bluo—vinged Teal once each. Con-
trary to the ususl ¢laims, which have been based on inadequate
data, an extremely low occurrence of birds in the food of the
snapping turtle is indicated.

Perhaps the most Iimportant invertebrates tsaken were the
orayfish. Insects, mollusch, water mites, and miscellanecus
invertebrates, altbough ocourring in large numbers, sccount
for an unimportant proportion of the total food volume. 1The
greatest significance of the feeding habits of the snapping
turtle to game flsh may be the competition which they offer
for food, since games fishes forege upon many of the same
organisms.

m consumption of molluscs by this turtle may be of im~
portance in the life-cycles Aof certain fiash parasites and may
have an economic bearing. The turtles may be shown to be im-

- porrtant £inel hosts and tima to fecilitate the apread of the
f_ish parasites, 3Such lerm, however, is probably more than
counterbalanced by the destruction of snails and clams, which
are required links in the cheins of many fish perasites.

Vegetable matter is clearly the food substance of greatest
inmportance from point of view of proportion of total volume and
frequency of ocourrence. The extent tc which feeding upon
\ amtic vegetation by snappers may be regardeu as harmful or
beneficlal requires sepsrate consideration for each body of
water since, as pointed out by Hubbs and Lschmeyer (1938), it
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may be desirable to control mquatics in some circumstances
and to encourage their growth in others. Obviously thils
turtle has some habits which tend to destroy water plants and
other habits which may spread them. Many plants are destroyed
by being fod upon. Others are uprooted by "rolling" while
foraging, as prsviously desoribed. The spread of aquatics ia
doubtless accompliashed by t!&e passage of undigested seeds as
earlier suggested. It appears, however, that where large
smounts of plant naterials are eaten, fewer fish and fish-food
_organims find their way into the dlet of this turtle and in

" this menner the effect of feeding on plart s, where they are
abundent, may be beneficlal to the game fish population.

- The considerable importance of carrion in the food of
~the snapping turtle is auggestive of a desirable service
rendered to man by this twtle. Doubtless the snappers eat
uny dead and dying fish whioch might otherwlise form noxious
- litter on resort beaches and elsewhere.

Much timo in the fleld was spent in studying the impor-
tance of the snapper in commerce and as food for man (this
aspect of the economic significance of this turtle has been
di:miuod by Clark end Southall, 1920). During the summers
of 1937 to 1939 the market demand far exceeded the supply
which Mlichigan trappers could provide. Treppers found & ready
market for all the turtles which they could supply, at prices
. ranging from five to eight cents per pound, live-weight.
| These trappers move about from lske to lake with motile
" units and obtain snappers mostly by means of the conventional

I3
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type of trap previously described. Turtles that have been
trapped are held and fed in a live-pen until several hundred
pourds have scoumuleted. They are then shipped alive 1n a
barrel or crate to merket. The best markets for kKlchigen
turtles apparently are in Chicago and various cities in
northern Indierna &nd 0hio. The greatest demani comss from
the restaurant trade, dbut ﬁ;ny turtlea are sold to privste
individusls. Retall priscea range from ten to twenty cents
per pound live-weight and twenty to thirty cents, dressed
. weight,

A trspper and helper operating atout five doren traps
in Michigen waters have reported that they have cleared more
than a thousand d ollars (average) for each of the last three
‘Aiummora. Others have told me that revenus derived from this
~oooupetion has ensbled them to meke a living during the recent
yoars ofvtoonomic depression.

The extensive food hebits date here presented have given
- & limited indication of the harmful effects of snapping turtles
in aquatic communities. Considering also the services which
ﬁhoy render to man, I suggest that 1t would probadbly be best
to encourage their conservation, except in waters where they
Are proven undesirable, Such procedurs would materially help
to insure s susteined yleld of these reptileszs to professional
~trappers. The imposition of restrictions on turtle hunters as
to minirmum sizes which may be taken and mesh-size to be used
in traps might be desiradle. It 1s recommendecd that six inches

mini mam

be fixed as ths”nise for this purpose. 4 three inch square
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mesh in traps would slmost automatlcally establiah this limit.
An eight-inch turtle 1s about the smallest whioh h&s any real
market value, although smaller sizes are often taken indisorim-
imholy‘ and shlpped.

Clemnys guttata (Schneider)
» | Spottel Turtle

Spottod turtles in Michigan average less than 127 mm.
{five inchea) in carapace length. The species is charscter-
1zed by having f'... the carspace black or dark reddish brown
with one to seversl round, bright orange [or yellow] spots on
each soute” (Ruthven, Thampson, and Uaige, 1928: 143). Addi-
tional detalls of description are given by the authors just
quoted and by Allard (1909), Baboock (1919), Plake (1921),
Cahn (1937), Gonant (1938), Holbrook (1842), and others.

Sexual dimorphlsm in this apecies has been reported on

in detall by Blake (1921) who fournd the concavity of the
plastron, greater longth of tall, greater pre-ansl lenyth of
the tell, and certain pigment characters to be dlagnostic for
males. Grent (1935) also gives records of chromatic and
morphological sex differences.

BRange
Acsording to Stejneger and Barbour (19391 157), the range
of the spotted turtle 1s "Eastern KNorth Americe from Canada

and Maine to northern Floridaj in northern part west to Wiseconsin
and north to southern Michigan and Onterio." Schmidt and Necker
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{1935: 74) held thet "This species eppesars to reach the
western-most limit of its distributlon in the Indisna Dune
area.” In Michigen the species has not been recorded from
the northern half of the Lower Peninsula; the most northerly
vecord is from Lake County.

Hebitat and Habits "

" Many authors have published information on the habitat
.of the spotted turtle in various parts of 1ts renge; abstracts
of several of thess published aacounts are given in Table 29.

The specles is oconsidered essentially squatic by most
authors (Table 29) but Allard (1909), Atkinsan (1901), Cahn
(1937), Hay (1867a; 1892), Morse (1904), Roddy (1928), Smith
(18682), and & few others have suggested that the turtle may
have definite terrestrial habite at certain seasons of the
year (In addition to the time of ezg~laying). The spotted
turtle is given to basking in the sun on objects out of the
water, as are t_ho map, painted and Blanding's turtles, accord-
ing to Abbott (1884), Babeock (1919), Cahn (1937), DeKay (1842),
Ditmers (1936), Eckel and Paulmier (1902), Mearns (1898),
Nash (1908), and Roddy (1928).

As can e seen ih Table 29, thlis turtle appears to belong
to "small waters,® For exampls, Conant (1938: 130) wrote that
in Ohio members of this species "wers not seen in rivers or
other sigzeable bodies of water."” The observations cited
{Table 29) slso seem to indiocate that this species is less
aquatic in its habits than are the musk, snapping, Blanding's,
painted, map, and -ort-shollkod turtles, with which, however,
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Bekal, s Co angd 1202

*e O Paulnler

ew York

TADLE 20, HABITAT O THE SPOTTED TURTLL IN LICHIIAT AND
QTHER PARTS OF ITS RANGE AS GIVER I CIVIEAL
PUBLIZHID ACCOUNTS.
Author Jate Locallty Habltat
Gonger, A. Ce 1920 4chigan Like that of ralint-
' Around :-ast sd turtle
Langling
Thompson, Ce 1311 Cass County ~iteh
‘Allard, He As 18UB Zastern United det, swam,y grounds
: , states
Allen, J. A4 1868 Massachumsetts Ponds, muddy cltches,
: ‘ ‘ and slugglsh streass
‘Atkinson, ['e Ae 18¢1l  ‘?Yennsylvania mall, temporary
swamp; pond
Babeock, He La 1919 New tagland fonds and atreams
' with muddy bottoms;
salt marshes; not
uncomsonly on land
Babcéok. Se¢ Lo 193¢ Hew lnzland wat wooda, meadows
' near brosls, narslies
lake, Se Pe 1921 tmssachusetts P90l in woods
Cahn, A. . 1937 Illinols owams, suall weedy
vonds, anu streams
Consnt, K 1938 Jhlo iiondslde iltches,
st@all streams, boss,
tamaraciy, swamn;s,
wet mealiows, cu~es
of small ponas and
lakos
Daﬁay, Je 1842 liew York Ltreams and ponds,
preferring those
with a deep, muduy
bottom
litmars, R. Le 1936 Hhode island Ponds ane elug ish

streanuyg

'onds



TASLL 29,

(COSTINT.

’
Author late Locallity Habltat

2ifrig, Co wo Gs 1080 Iadiana I4tches in the sand
duanesa

Evermann, B. v, 1920 Indlans Swall ponds, warshes,

and He Wwe Clark and >pen ditches

Powler, He We 1908 lNew Versey Sreek, ponls at edge
af salt marsh

“rant, C. 1335 Iadiana Jnall stresms and
Gltches

Hay, Do Do 18671 indisna I'arshes

Hay, Cs I 1892 Indlana Titches, nelishbor=
hood 2f swarmpns and
sluzglsh streoams

irenshaw, Ce ivud Liew .agland Yonds and streams

Holorook, Js e 1842 lange Jonds, brooks, and

: ‘ rivers

owe, e e 1ui4 Fassachusetts “rooks

Learmns, e A lcou  Asew York Srooks, sonds,
dltches, and Hudson
filver

llorse, . 1%¢¢ Ohlo »t1ll ponds, streans,
or marshy vlaces

Nyers, te Se 1930 Lew Yorlk Jonds

Nagh, Ce Wa 1308 <dntario Larn, mud nonds

Helson, Je 1898 Yew Jersey vreexs, swanpy land

Hetting, e T 19386 Tlennsylvanis symatuning swanmp,
cralnage cdltches, or
guarroundin. farms

cnlmer, Do Lo 1322 fange rarghes, .omuy, and
sluz 'ish sircams

Aleketson, Ce Jo 1211 lasmachusctts apoous, atcran's
nond

4
doddy, . Jde 1026 Tennsylvanla #1111 doms, dltches,

ghallow laven
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TALGLY 20 (UOUTINULGD)

Author ~ ‘ate _Locality iinhitat
Say, T» 1225 iiange In Unlted  Jlear, ilowin:
itates streams
Smith, L. 1892 Vielalty of lew  lunninz snd stag-
York ity nant waters, Loss
Lmlth, we He 1882 Uuhlo clugish stroeams,

ponda, and dltchee
with maddy bottoms

Storer, e He 1639 iassachusetts vinell streamns and
clear water
True, e e lagd  Range Jonds and runaing
waters
wright, A, e 1918 Ontarlo "ralnage altshes
kew York CWAmpY wWQodsg, .uchy

veaty ponds, spheyr-
num pocrets, =arly
oncs

it may sometimes be assocleted. The spotted turtle appears to
be more aquatic than are the wood and box turtles. Erimley
{1905) made the same comparisons of the spotted turtle with the
wood and psinted turtles, De Sola (1931) considered the spotted
turtle to be less aquatio than painted and map turtles.

Extensive fleld work in the normal haunts of the painted,
Blanding's, musk, and snapping turtles failed to yleld any
specimens of Clemmys guttata. It therefore seems logiicel to
assume that within its range in Michigen, the species is abundant
only in restricted locslities,
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Perhaps the best accounts of the hebite of thia specles
are thoge of Eabsoek (1919), Cahn (1937), and Conant (1938).
In addition to these, others workers have published seversal
detalls of pertinent informetion, Dates of copulation have
been recorded by Grant (1935), Evermann end Clark (1920),
 Mearns (1898). Mating on land he_p been reported by Grant
{1935) nnﬁ in water by Keargs (1898), whose otservations were
confirmed by Bebeoak (1919). Numbers of eggs, dates of ovi-
position or descriptive remmrks on nests have been given by
Abbott (1684), Agassiz (1857), Babeosk (1919), Conger (1920),
ay (1892), Mearns (1898), and Smith (1862).

Food snd gg‘ eding Habits
Exoepting the werk of Surface (1908), no extensive studiea

of the food of this species appear in the literature. Several
investigetors have, howover,‘publiahed notes, originel or
otherwlise, on the food hablits of this turtle. Abstracsts of,
or quotationas from, several of these follow:
| VS‘toror (18391 207) stated that this specles "... foeds
upon insects, worms and froga."
| ~ Dekay (18423 14) reportad that "They feed on insects,
frogs.. and worms .g.,».'*
De Sola (1931t 153) recorded that "It feeds on frogs,
toads, insects, and dead fish ...."
Holbrook (1842: 83) considered ths apotted turtle to
feed "..s On such animals as it ¢sn seize, as tadpole s, young
frogs, ete.," and that "It takes to land frequently in search

for food, devouring earthworms, crickets, grasshoppers, etc."

s
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~Hay (1892t 577) wrote: "Thelr food 1s said to conalst
gf tadpc1oa,'young frogs, and other weak animala. On lend
they‘davcuf earthworma, c¢rickets and grasshoppers.”
 Brimley (19051 154) haa cbserved this turtle "... to eat
- epple, pleces of watermelon, sonchus leaves, dead snskes, fish
iurnpb, otce aviol |

Allard (19091 453) wrotet "There is little doubt but

- that frogs occtsionnlly'cntdg into its diet., I myself once

watched one of these turtles pursue & smell frog very actively
in & brook st Oxford, Messs At thet time an éxcellont obasrver
‘giib informed me that he saw one of this smme speciea capture

& smell frog.®

Babeock (19193 399) stated: "The Spotted Turtle feeds on
insecta, worms, larvesé, small mollusks, tedpoles, etc., and
in oceptivity will eat chopped fish and occmsionally vegetsble
ﬁnttar. eee I have never ssen it eating ... except while
~under water,"

- Evermann end Clark (19205 616) atateds "Their food con-
slsts chiefly of crawfish, tadpoles, engleworms, end other
week animels found about the water in the marshes."

Palmer (1922: 203) recorded the food as consisting of
®eees dead fish, water insecta, and planta.”

Morgah {19301 399) observed that "It eats plant stems and
leaves a3 well as inseots and crustaceans.”

Hatt (1932) found a spotted turtle and two painted turtles
in ecompany with several others feeding on a dead Green Heron
in ;'small pord on Long Island, New York.
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Ditmars (1936t 421) observed:s "“The food consists largely
of daad ﬂsh and the larvae of sguatic insects.”

Conant (1938t 131) gave findings which indlcate that this
turtle is ommivorous: "In the field they were observed to
Teod ﬁpon frogs, e arthworms, grubs and the grass srowing in a
rioodocl meadow. OCaptives liwed well on a diet of meat, fish,
and u mil amount of lettuce, and in addition they were seen
to devour anails, orayfish, carrot tops, and spinach.®

Regarding such statements Surface (17083 167) wrotel
"It 1s mortumto that some of our preiecessors have been
‘ guessing at the fodd of this and some othsr specles of turtles,
and the comj;arativo_iy recent writers have socepted without
‘quotation marks, the statements made by previous writers on
this subject.” This quotatidn would appear to be even more
pertinent today thank when 1t was written. Summeriging the
findings of suthors, however, one finds the following items
reported as food of spotted turtless frogs, tadpoles, insecta
and their nymphs and larvae, earthworms, molluscs, crickets,
_gmaahOPpcfs, plant stems and leaves, deed fish, end birds.

Surface (1908) studied the contents of twenty-seven
stomachs of this specics. An abstract of hls findings are
presanted in Teble 30,

Of considerable interest is the fact that Surface encount-
ered no vertebrutes in the food of this turtle. This finding
is s direct contradiction of most of the &cbr publisi®d state-

ment 8 fust reviewed.



TAGLE 30, ABSTRACT OF SURFACE'S (190t lee=-167) FILNDINGS Ii
THE STOLACH CONTENTS OF TWLHTY~SEVER SPOTIED TURTLES

S - »
Food Item Fr?quoney of Occurrgpce

0. ~
Vegetation 3 11.1
4Animal matter | * 27 1004
Annuleta | , 1 Se7
Mollusca | 3 11.1
Lrustacea : 8 29.6
dyriapoda 1 5.7
v&faohnida o 2 74
Inpectsa : 27 10U
iphemerida , 2 74
Plecoptera 3 il.1
odonate 9 3543
Hemiptera 3 11.1
Neuroptera ‘ 2 7.4
Lepldoptera : 3 11.1
Joleoptera a0 744G
uiptera | 1% 370
Hymenoptera o 1% Se7

¥ ¥inlmam number of stomachs which contailned thsso insects.
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Discussion, Swmmary, ané Conclusilons

It seoms rather cleur, from the food and hubltat prefer-
encos stated Ly other workers, that the spotted turtle can
be of no concern to fish management in lilchigan. Furtherors,
a3 has been indicated, the turtle is uncommon in this state
and 13 not kncwn to be even locally abuandant on any lmportant
fishing waters in this regliqun. Although edible, its asmall
glzs prealudes its having any great potentisl value as food

for man.

Clemmys insculpta (LeConte)
%¥ood Turtle

Deseription

The wood turtle in Michigen averages between 178 and 279 mm,
(seven and eleven inches) in cargpace length and 1s cheracter-
ized by & keeled carepace, the scutes of which are sculptured
by prominent, roughly concentrlc grooves. liore detailed de-
scriptions of this turtle have been given Ly Baboock (1919),
Ruthven, Thompson, and Galge (192L), and Cahn (1937).

Sexual dimorphium‘in the mod turtle has been described
by ¥right (1918) and Bebcock (1919) who found long fore~claws,
a oconcave plastron, and a greater pre—anal length of the tail
to be dlagnostic for adult males.

Range

Ste Jneger and Parbour (1939: 158) have gilven as the range
of the wood turtle: “Eastern North America from Nova Scoila
to Virglinisa, west to Miohigen, “isconain, end Iowaj southwestern

Ontario. Not found in Indieanma and Illinols,"” and, according to



Conant {1938), not fouwrd Iin Ohis. The wood turtle was not

Imown from Hichié,an prior to 1915 (Thompson, 1915a). Since
thet time it hss heen recorded from severel counties in the
northern two~thixdes of the Lower Peninsula and in the Upper
Poninsula. It remains unknown from the ithree southern tlers

of counties across the state, and from the "Thumb® (Map 3).
. «

Jabitat and Hebits

’ Several cmthors have puhlhhod sgeounts of the habitat

“of the wood turtle; a selection of these writings whiah

inelude pertinent data on semsonal variation in hadbitat prefer-
ences is given in Table 31.

, Prom Table 31 1t oan be seen that the wood turtle is most
 frequently mssocisted with a terrestrial habitat. It would
sgem that the spéoiea occurs typicelly on laxd for most of
its activities excepting mating, hibernetion, and those
- attendant on mating or hibernmtion.

The beat, though incomplete, accounts of the natursl

~ history of ‘this species ure thoss of aright (1918) und Bubeook
' (1919). Additional facts pertaining to the habits of this
turtle are given by many of the authors cited (lable 31),
Ovipoaition end nesting have been deacrived by Gammons (1571).
Spring meting has besn reported by De Sola (1931) and what
may have 'beén fall mting by Wright (1918).

Food axd Yeeding Habits

B8sveral workers have published notes on the food and feed—
ing habits of this species. The most significant of these are

.



TAGLE 31. UARITAT OF THE 400D TURTLL IN LICHIGAN AND
OTHER IARTS OF IT3 HANGE As JIVEN I SEVIRAL
PUBLISHED ACCOUNTS

= o s et n o e man e s e (k. e, SO S i . e . e

Gaige, He Ts 1915 Hichigan Lwales or margln of
Sechooleraflt river
Sounty
- Thompson, C. 1615a kanlstee lounty cand bank of anis-
tee River
Abbott, C. Ce 18u4 New Jersey In water or in the
wettest woodlands
“Allard, Hs A 1809 Gsastera Unilted ry wosds and flelds
' States in sumier
Sabeogk, . Le 1016 liew ingland woods and pastures

In summer; swaopy
reglons or water in
sprling and fall

Clark, A. Ha 183G Vicinlty Astrict lidver bdank in June
' of Columbla end Ausuat; creek
In Ausust; tempor-

ary rond In Xay

LeXay, Je 1842 Hew York «00d8, rlver banks,
: E sand beach of river

bank

Ditmars, Re Le 1505 Vicinity kew in awampy Jdlstricts

, Tork Clty

Ditmars, . L. 1936 danze awp woodsy in spring,
11 enu about streaws

Drowne, s . 1306 Rhode Island “ry flelds and woods

Powler, . #®. ilg08 iiew Jersey Lry woods; aostly
alony banks of
streams

Henshaw, 5. 1904 HNew inyland fonde and atreams}
in surnmer, in dry
I'ields

Holbrook, J. E, 1042 ilange Ponds and rivers;

dry vlaces
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puthor Tate Locallty liabitat
Jones, J. K, 1866 liova Zeotia Senorally in iorests;

ieffinswell, D. J.1926

zZearng, ke A, 1808
Korgen, A. H, 193¢
Lyers, Ge B 1830
Helson, J. 1894
falmer, & L 192e
Resd, i, D, 1909
and A. He ¥Wrizht
Ricketson, O« 3. 1911
Roddy, He Jo 1928
Smlth, Lo 1899
Smith, We M, 1se2
:':;tOPBI‘. Dy Hn 1859
surfacs, li. 4, 1308
Wright, A. . 1918

dew York

how York
*

T

Range

HNew York

tisg Jersey

Range

sew York

¥assachusetts

fennsylvania

Vielnlty lew

Yori ¢ity
Onio (%)

Lkassachusotts

fennsylvania

I3

New York

lakes in winter
voodlands

larzins of brooks;
beaide tho Hudson
River

late sprin: and sun-
mer in pastures,
woodlands, and upland
flelds

somnon 1a woods

Jenerally ~et with
in woodlands

iamp woods and
swamps; sometives in
water

wooded reglons along
water courses

Camnon in brooks

~uarlas sumoer in dry
fieldr and woodlands;
In spreing on sog-y
solls or near the
borders of streans,
1ronds, a:d lakes

+ostly 1in Conds,
sometlines on land

Uagually in dry llelis;
in spring, In nsadows
and alon: streaus

rondsy often in woods
and .astures

Abundant in woods,
T 31l year

~log - obrean valleys
ar 1Ifi the astresmns




given heres
A Verrill (1863: 196)'reportad dlscovering specimens "...
feoding on the leaves aml scepes of Dandelion (Jaraxscum
densleonis).”

| Smith (1882: 659) reported that they "... Ifeed upon low
- £1eld blackberry and other vegetables.”
Allard (19093 453) sﬁeﬂ% an afternocn obtaining the
following observationg on an individual which he literated
.‘-5.‘11 g prsture: "It fed gresdily on any mullein leaves (Verbescum
.ﬁbgﬁaui) in 1ts path, and seaned especially fond of cormon
sorrel (Rumex scotosella). It climbed slowly up the grassy
‘banke bordering the cliffs, snd finelly gsined a spot where
grov various weeds and shrube in the loose soil and rock
crevices. Vhen several feet away, its keen eys szpied some
large, red wild strnvbarrica on a certein bunk, It wes inter-
eating to see how eagerly and hurriedly it scrambled towsrd
these berries. It spent considersble time among them, resching
up end clawlng down the pluants in order to reuch the dberries
which it reked off awkwardly, togethser with the leaves, into
ite jaws."

Rabeock (1919: 206) wrotet "This cheloniun is omnivorous,
althﬁugh showing a distinot partiality for vegetable food,
especlally berries ... cduring werm weather wzhile living on land.
It has been observed to feed on various kinds of vegetation
aueh'as leaves, seapes of dandelion ..« frult of the low fleld
blnckborry, sorrel, leaves of early potentillas; slso insects,

and insect larvae. ... A captive of mine ute nine strawberries

I3
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et ome roal, _m'sso were held with the foreflest while being
ﬁltten ani torn apart. 7Ths sewe 1s done with susll fiah
(horn pout) after they have been killed by titing the head.
The turtle appsrently camnct see ¢irectly shead, for it
~elways arahes 1lts neck end turns 1ts head to one side hefore
striilng at food placed in {ront of 1t."

- Palmsy (19221 263) recorded the food as consl sting of
| "plants and animal 1ife, many insects.®

Morgan (1930: 402) stated: "The food they gether along

the way [during terrestrianl sojourns] 1s not very different
from that of the ground~feeding tirds—tlackberries, partridge
berries, mushrooms—bhut in ths water they live on the regular
turtle diet of smsll mquatic enimals.” |
| Ketting (19361 26) found = speecimen which wes "... feeding
' om wild strawberries."

o Surface {1908: 162-163) has made the only detailed study
of the food of this apociea. He found thet ".,. that 76
;}orcént of .thona‘ {26] containing food had eaten vegetable
ratier <.+ while 80 psrcent had eaten animel matter."
| Arong those that lad eeten animal tissue the number that
hed taken mollusks was rather large, considering that more
than one~fourth of all examined was found to contein them,
while the number that had eaten insects wes still larger,
being adbout 53 percent of sall those that containgd foad. I
quote his food table for this turtles
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Noe )ig ey Cent

Vogetation, + + « ¢ s o o s o v o - 20 76.9
Jrypto » (Flowerls as Planta), . l vome
ulli CetBB, o ¢ » ¢ 2 4 o b 398
E“pg;::m{?&o“;.'.‘... % g'g
» B888)y o » % & 5 9 *
mannu « o 2 0 ¢ @ 1 308
Rhansrognma, (Flovoring Plants).
Undetermined tlauurlng planta,. . 1% ;3.%
M ) ]
Asinina trilode, (Fafaw fmit), . 1 %.8
Eex veyticillate seeda, (Holly),. 2 N
Vitia labrusca, (F’OK G“De). ¢ 9 i 3.8
01W°r‘00 » % 5 v 9 1 308
ia 8D, (Strarbo » rruit
and needs), o+ + o 1 3.8
Fubus £ps, (Dlackberry) aeoda. . 1 3.8
Sarbucus cansdensis fruit (Elder) 1 3.8
Kitehslla repens, (Partrld?e . 3.8
®
Selanum 8 (mightahnds borrias. 1 3.8
Chelone hra seeds, (Turtle
Hﬂﬂd). . p %.8
| Plantago mejor, (Plantain), « « » 2 .-8
gmgu”gog (Birﬁh);o IEEREREE ;- 3-8
BAG, FTABE; o ¢ » ¢ & ¢ » @ .
m_m@l’jtooocbnotio' 21 %gpg
> “’ mmm.’ 4§ ¢ ¢ 9 ¢ o @ 1 %._
Iiollmcil.ci-ntnococooo z 26.8
Mls,..-........-. 23
31‘.';55, T T S S N T TR R R 1 308
CruBtacCOB,s 4 o ¢ o ¢ o ¢ o o 2 & @ 3 11,6
Cuiscidas, (Sow bBugs ¢« o * b @ 1 3.3
8Py ﬁGr&Yf m)‘ T Y 1l .
Oammayus 8P, (Fresh Water sShrimp, 1 3.8
~ ¥yriepoda, (Miiupodn, ete)ye o s 4 18,
IB“G“’ a s e 5 8 3 e v & b+ @ 4 3307
Undetermined f tﬂ' * » s e 0 4 54
Hemiptera, Fent due, (Stink
ziuga),o 1 3.8
Lepldeptera, (¥oths and Eutterfllies), 2 76
Bootuldee, {(Cutworms), . « . . 1 3.8
- Beterocerous lmcroleplidopiera,
(Moth), « » 1 3.8
Coleoptera, (“eetlea), '
Undetermined beotles, + « o« « o 5 19042
Carebldae, (Cround meetloa).. . 1 3.0
Barpalus ealigirosus, « . . 1l 3.8
{hrysomelidee, (leaf Boctlea),. 2 76
Undetermined Leaf Daatles,. . 1 3.8
Chyysomelsa uuturalis, g oo 1 3.8
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‘Hetting (19271 4) offered an explanstion of the incidenco
of bird remsins in the mpecimens studled by Surface., ie
uﬂu{"ﬂmﬂmﬂ@mﬂa(ﬂ@gmémmgmhjismnhmww
herbivorous and so mild tempsred that it seems unlikely
.thnt 1u aver drags down and eats living birxds. The hird
‘pemains whichk Surface reports (19081 192) from tho stomach
~ contents of this apecies mey have been those of & bird which
‘the turtle had found floating dead on the water. Further—
| mOre, &rtér the tpring mat&ng scason the Wood Turtle la
- Jargely terrestrial."” |
| ~ The known habitat prafarencea of the wood turtle, its
fnad mbits as related by other worke:g, and its relative
soaroity inm Miohigan, all ‘have indicated that the specles
oan have 1ittle mignificance from the viewpoint of fish
mmgemanz comquontly no apool.nl effort was made to Ot
mbzqnﬂwmm

 Spesimens which havo been collected in ¥iohigen by or
for'an are as £0llows (ome specimen per sollection unless
otherwise infleated)y Chebvoysan County, 81lver leks, Dlack
- River .Ranch, in six inches of water; collected by K. F. legler,

Iy
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June 3, 1937, Crewford County, North Treneh o Szble River,
on !mnk; ml.ectoﬁ by X. fullia, Auﬁuat 15, 137. iHoughtom
wmy, :aimr eon River, on & 1oz in mid-strean; collested by
. We Hanoe mﬁ Ko Fo 'Lagler, July 24, 1237. Lake cvounty, Pine
Rivu on bankt collested by R. P. Dohland absut July 15, 1936,
mm.gun fmmty ten nﬂ.oa aast of ¥uskegon, in woods at
least 0,5 mile from nssrast uter; sollected by . L. Plirmie,
) Augnat 31, 1937. M\k@ County, Littls Meniostes River (W, Te 6)}
oolleated by J; C, 3alyer, II, June 25, 1931, Iake county,
Id.t.t:.a R&niam River, three specimens (¥. 7. 7, 4, 13)j,
nall.wtad by Je Ce Salyer, I, June 20, 931. leks County,
mr Paseock (9, T. 11); eslleated by J. 0. Selwer, I, June
2?, _1‘3,31. Lake (ounty, Kimne Greek, in water, two specimens
(Ve T 1049, 103¢)) collected by A. S. Harierd, April 26,
- 1937« HNewaygo Cowrky, hite Fiver Trout Recring Statlon, in
" 'ueamyn, gne gpecinen aneh' {Fe Te 101 and L0O2) on June 1 and 2,
932, -
| %a f‘ive spesimeny o ﬁ.légtad in Lake County Ly Jelyer
. wers fwnﬁ by hix to 'eﬁnvta:in food as ehown iu Tablo 32. The
food ;foaarda for these 1mflivldu~ala were ziven e by 3slyer
| | nnd ere presented hers wi)’iah his permission. In Teble 32 are
8180 given the food of the two specinens from Kinno Creek, o
\muc stroam, and ot tmp twe from the trout rearinms station.

I|
i

o e &m.i-yms N Ty ,A.ha food of uline n\lﬁlu.é_un BpUci Ous
imalo 32} confirme 7“,13» pore exvensiveo atudy ty Surtuce (1008),

/ \
f L

1
7



THELE 32, THE POl

3 OF AIKD wOOD TURTLES IN WICHIGAN

—— ——— - —— == = = ===
‘ sumber of Volume
Wood Turtle Orgzan Food Itea Individuals in
Zumber for l'oond €Ce
{tems
He T 6 small Intestine Klzae — 2.5
Salix s8p. leaves 2 Cad
He Te 7 Stomach Flant remalns, mostly algae — 7«0
Black fly larvae S Trace
5mall Intestine and Flast and insect remains P 440
Colom i ¢
%o Te B Stomach and Zolon iass of zreen alzae contain- — 600
' ing cadals {larvad] and
molluscs
He Te 10 Stomach "June beetle® 1 7L
Tadyole 1 1.7
Hellisoma gr. 1l le3
‘e Te 11 Stomach Lepomis macrochirus ilesh -— 375
Small Intestine and Limmephilidae larvae and 4 4845
Zolon casea
.o Te 104 stomach Jraghycentruas s;. larvae 14 12
imnephilidae larvas and 2 2 Gl
hounes
astro 2da 1 Uel




% Te 102 Stomach

ie Te 101 Stoukch

Heuropters larva
ieafl [ragment -

Limnepnilidae larvas and
houses

Leafl

0ligochaete "earthworms"”
dymenoptera sdult
¥oss

Salix sp. leaves
Gramineae leaves
Vegetable debrls
Salronldae

ingect remalns

Vezetable debris including
some algae

. e

0}

Oed
Trace
' 2..;1

Trace
1.5
Vel
Ced
0.2
Ged
2.0
Ce2
Gal

1.5

0lt
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and the matural expsctation from its prodominantly terrestrial
habits, that this turtle m be of no consern to fiah menage-

 ment.

The wood turtle, wer¢ 1t more sbundant, might have con-

 siderstle value as food for man, According to De 3ola (1931:

158) "ihe [wood] te¥repin 1s eamten in meny country claces
(15 the northeastern states], the atrawberry colored less sup=

" plying the a;..e= far & delicate preparation called ‘country
mﬁlﬁ'v;’ It was ".e. in denand for food veo! In How Jorsey
_ “;*ly in this century (Powler, 19008 243) and was sonsiderved

P, sxcollont as £00d ».." by Palmer (19223 363).
~ The attuts of the desends on this spesies ma food in

| tw eariier than this cantuyy has been indicated by Roddy
(1928t 24)t  "Ihig adidble turile wee once very sbundant from
Ontario to gouthern Fennsylvania and westwnrd to Esstern

Indiena, Put when the white men discovered the dellcasy of
its fieah s faod, each suq'mdms yoar browht a lessening

'- of its zmnbm. until now ons finds 1t only in tho less popu-

lated parts of 1ita ungo." | As e result, "State legislation
in Hew York and New Jo,;t'aey protoat the speocies from molestn-
tion end help to insure 1ts existence™ (Do %ola, 1931: 152),
Article R02 of the Conservation lLaw of the State of Law York
readst "Taking, ki.lllln.., op 'exposing for sale of all len

furtles or tortaiaan,@ tm!.m‘m" tha box turtle anl the woad

turtsla. is hereby pr-ph&biteé\\" (relmex, 1.22¢ 304), “inee tho
A

| spocies may be temktr:la:t 3.13 4ts khavlts fon ao rook of ecch

yoay, 1t is very lﬁtcly to hpu\ encountered Ly ran and 1: thus
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‘partjlmhrl}? valnsredle. It might be advizable to enact

' hgahucm for the conservation of this apecies 1in lMichigen
aa in othor parts of its mago whers though raxe it 1s not
yat pmtact&d. |

Buys bleodirgil (Holbrook)

Blanding'e Turtle.
- Slavding's turtle 1s charscteriged bty its ¢leay yellow
| nhinand throat and by the nmumerous yollowist flecks on the

- dam-brm or blaok, domed carspece. Although individualas

 may attain e size of 236 mm, (9.3 inchos, grestest length
through t;hﬁ‘éar#pwa of an adult male in my collections),
200 ma.e _'(ei.g*ht inghes) fa the average size of forty-four
B vhdult males and females selected ut random from among tho
‘specimens which I studiec for food, Ruthven (1927) considered
230 mm. aa an nma.lly large size for this species in lkichipan.
liore eompute analyses of the charactera of this specles are
glven by Holbrook (1842), fabeoek (19ly), Iuthven, Thompson,
caiso (1928), Celn (2937), and Conant (1938) .«
 Gahn {(1937) end Conant {1938) gave the greater length of
the tail as characteristic. of the male. Cahn {1937:¢ 78) wrote:
"ove 4n the male the shel)l is threo times the length of the
tail, or less, while in tho female it is four times the len;th
of the tell." In a&ditﬁen to this, I direot attention to the
very pronounsed concavity of the plastron which distingishes
‘a.é.uit males of this @eciea from fereles, in which the plastron
is flat or slightly ¢onvex. If: does not appear to be known hLow
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 these secondary sex charesters vary with age.

- Stajneger and Earbour (19391 150) have stated the renge
of Ehnding's turtle f;o,ib‘ot "Hoprthern Illinols, Indianse and
wtnéuﬁn-, west and north in&o Iows, ¥inresota, Michigen and

" southern Canadej east into Pennsylvania, New Englend and New

~Jersey; Lomg Island,” In the Lower reninsula of Michigan,

this turtle Ls known from most counties and probably ccours
a1l over the ares. In the Upper Feninsula it Ins been recorded
| m only one .J.uoa.ls.ﬁy,» in Hapquette County (Map 4).

| Pnbli_:hua- acésounts on the hadbits and habitat preferences
) @i‘ Bhﬁiﬁg*s turtle are few, 'u compared with the informetion
_on the ather turtles whieh ogcur in the state,
| m‘ beat gamml ‘aceount of the maturel history of thls
speclce which has eppeared is that of Conant (1936). Tabeock
(1919) 5 Ditn‘uira (1936), end Cehn (1937) gave muall amopunts of
ariginal information on life ways. A selection of the habitat
notes which heve appearsd 13 given in Table 33,

In my £1e14 studies of Dlanding's turtle in ¥ichigen, no
ntb.eawt,‘wa made t0 learam of .“pm torrestrial habits which have
baon mentiomd 80 often for thiis species by other workers
(Teble 33). Exoept for av'fmw ‘!,'amlea taken slong highways not
far from water in late spring end earliy summer during tho
- nosting a.unan, 8l specimens of this turtle whaloh I Lave ot-
served or collected in Michigan were in agquatloe habituta: lakes,
ponds, orecks, rivers, and lmtchery ponds, In such places they
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TASLE 38, HABITAT OF ULANDING'S TURTLY I MISHIGAN AD
OTHER CARTS OF ITS RANGE As GIVEN IN SEVERAL
PUSLISUED AC.JOUNTS

Author

ate

Habitat

| ~ Locallty
Blanchard, i H. 1928 Lkichligzan Among low horsetal’s
Louglas lake, and bulrushes in an
Cheboygan County Iinch or two of water
Conger, As U, 1320 Vieinity Zast Along diteches and
‘ : Lansing dralns in the
marshes during the
breeding soason
Hankinson, T. L. 1908 dalnut Lake, Shoal
Gakland County
Potter, D. 1820 sarry county Jarpoanterts oods
’ nortrsest of tall
Lake
Ruthven, A. Ge 1911 Viclnlity south  ine rldges, xer:in
shors Seginaw of a pond, and in
Day bay, pondp, and
lalze
3hampa@n.'c. 1211 Caas County iad Lake
Llanghard, . Hoa 1932 Iowa Bayou oi Llttle
Sinux River
Burt, C. %« and 1934 lebraska Hoad above a
- We Ls loyle shallow rond
irowne, Fe Pe 1908 fRhode Island Vieinity of ponds
and streoams
Jarman, H. 1292 dillinols On the prairies
lHankinson, 7. L. 1917 Illinoils ‘ralrle pond
Hay, Co Fa 18878 Indiana In fieldls
Hay, Cs Fe 1891 Indiana delshborhinod of
streams and tonds
Henshaw, 5. 19C4 lHew .nzland Vicinity of stroaus
ang on<s
Holbrook, Jde e 1c42 {ange ) leadows and rralrlos
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Howe, e Ha 1211 ‘lassachusetts Gongord Hiver
lioy, Te Ha 1683 dlsconein fbun.ant on uralrles
¥orse, Ny 1804 0Ohto Larrer streams flow-
o ing inteo lake lirle;
» vhilo River

Sohmldt, Ze o 1935 \Vieinity Chlcago  Abundant in sloughs
and ¥e L» Heckepr curing spring, on

: land in summer and

fall

Storer, L. He 1839 I1liinois Fox i#ilver

sro assocliated with musk, snappling, palnted, and map turtles,

' Notwithstanding the restriction of my work to the habitats
listed, I am inelined to feel that in Nichigen, &t least, this
spéolos ia- mich more aquatic than the literature references
c!.-tcd might lead one to believe, Ae evidence of the squatic
propensities it mey be mentiorned that during the months of

Moy through Septender, in the swurmers of 1937 and 1938, forty-
seven sposimens weyd taken in turtle traps from Wolf Lake, Van
Buren County, And Fifty-two were collected by this means in

East Twin Lake, In addition, they are fairly adept swimmera

and are also given to basking on objects out of, though near,

the waterj they rotreet to the water et the slightest disturbance
and usually move toward the drop-off, Conant (1»36) has observed
specimens movihgy about under the i1ce in captivity end hibernating
in this environmment but also reeords hibernation on land under
circumstances simllar to those.which I have describved for the
srapping turtle. faboock (19191 409) stated: "Individuals vary

|
l
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groatly in regerd to their modes of life, some being slmost

‘ ‘» vholly aquatic.® Cehn (10378 £0) wrote ".,. 1in certein
pegioms it is largely a tervestrisl spsoles, while in others

it is almost entlirely equatlc in its habits.” Conant records:
"hlmost all the Tlanding's turtles collscted in Ohilo wore found

1n shallow water ... it was unususl for one to be more than e

hundred yards fyrom the neare#k body of water."

- Ditmuys (19361 438)_ reportsd that "fSlanding's turtle feeds

'wiﬁh-cquu‘mudmou upon the ground or urder water ..," and

. that "... it prowls through the undergrowth in search of tender
| shoots, berrles, and inseot larvee, & character approeaching
 the habits of terrestrial box turtles.”

Gabn (19373 62-63) wrote that "... Dlanding's turtle, ap-

- parently feeds pesdily both on land and in the water, On land

1t oats granses, leaves, berries, and other sucoulent vegetation... ,
and has no diffieulty in swallowing food in the sbsence of water.

B Imot-lsw,', g;;-ub;,.slués, and earthwoyms vary the vegetable
o dist on land, 'thu 'mml "mattar composing about 30 psxr. cent of

o sontents of the on‘.ly tterrastrinl' stomach available to the

wpiter for study. In t/halr water environment they feed with

nquai avidity upon fm/gm, tadpoles, crayfish, minnows, end the
lugor larvae of nquatic insects. It apeaks well for the speecd
of this turtle to mto that it catches these active forms with
appmnt stse and suroty. Alaso it is interestin: to note that
thﬂ.a apeoioa is a.ble to swallow food both under water and while
on lend.”

I
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cénant (1938¢ 135) considered this turtle omnivorous but
#*...m layper portion of their food is spparently of en animal
- nature. They wore seen eatinyg snalls, crayfizh, carthworms
and fieh and such items of carrion us dead fish end desd turtles.
in oaptﬁity they took all of the above plus lettuce, meat ard
 chopped fiah," |
 Speoimens in the reptile pit at the University Museums
o have been obaerved to tnko growxi beef into the water before
swellowing 4t. They have not been seen to swallow food out of
vator. Captive speoimens in the tarks in the laboratory have
“soon Jearnsd to take ground beef from the hand and have always
ratiroa under water before swallowing. Carl L. lubus hes had
11" minrmu captured by members of thls apsoles in amsll
'aqu_aria; Hegarding feeding habits, specimens in a large exhibit
pool ot tho State Fish Hatchery mear Oden, Fwmset Gounty, have
. been sesn rooting about under the detritus on the Lottom of
the pond in two to three feet of water. Although crayfish and
Aaquat.i’a .Ln-_éct lervee were present in this pond, nc cuptures of
these organlems wore ébaowed. In this type of foraging activity
 the hesd was used to turn over smell flat stones on the boftom
and the head and claws were om.plmod to enlarge and explore
~ rocossen under pulky ebjests, Thet they may at losst sometimes
feed in moderately deep waﬁ;ﬁar wrS slwwn by en observation of
two individuels whioh m forazing at night in water seven
| Zeet desp in Volf Laks,

Ry food stuﬂiop of f-ilandlng'a twrtie are based on sixty-
uem apecinens whieh oontninad food either in the stumach or
, Qolou or in both, mo Blanding’s turtles studied for food were
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obteined from seventeen lakes, two non-trout streams, one
trout stream and three fish hatcheries (Table 34). Enough
spscimens with food were obtained in Robinson and East iwin
lakes to warrant the separate trestment of the materisl from
euch of these weters (Tables 35 and 36)., Individuala from the
nmining miscellanecus lakes have beon combined into one
group (:mblo 37), those fronfnon~trout streams into another
(Table 38). and those from fish rearing stetions into yet
arother (Table 39). Fm‘ gach of these groups the findings

3 ‘pﬁﬁnttd are discussed individually. In Table 41 are given
details aof the mmbers and kinds of the items eaten, and in
_mblﬂ 40, 2 qummry»of the food of thls turtle for all habl-
tats. The single spesimen from the trout reaches of the
Fhite }’dm s roported in thg discussion of the small group

. for mn—mt streams.

m 18k8. 'mi.p ameli, shallow lake has an abundance
of squatic vegstation gmwing from & very soft bottor. The
-ahvan Plammg' burtleu studled for food from tals lske were
colleated on August 30, 19;8. Their average lengih is 168 mm.
{646 Lnohes), renging from 119 o 190 mm, Four stomachs con-
tained no food but some raod wes present in each of the eleven
a’olons; A pawnary of the resulcs of the anslyses of the cone
'texits of these organs is giva:n in Table 35,

| In Robinson iake, the prinsipal foods of this turtle are
irory definitely crayfiasn, aquaéﬁ.c insect larvae, and fish

' carrion, 4The desd fish eaten vere probably fish of leas then
‘la'gal size which had been mtumed by anglers to the water.
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TALLE 34+ IOCATIONS AND RUBB&R 2 LLANDIRI'. TURTLLS
WiiICH COURTAIKEL POID RO LACH
Body of water County lndividuals <Collection
Robinson lLake ¥alamaxoo 11 VIIIt3U13G
kast Twin Lake Hiwaygo 13 Vilo-RU137;
' VIi:12-13:203
, VIII:1l6=-10388
KISCELLAREOUS LAK:S 32
Jpwei ilake Alcona 1 VIS0 8Y
- Lake™ Aloona 1 VIL:16:37
Porked Lake Sass 2 Lr313=14:37
Ferguson Lake {lare 2 VIII:&-%:&U
Little Fortasge lake Jagikson 1 IAs1)-12:3Y
lake® Lake 1u Viligz:3l
£irst lLalke Eontoalmn 2 VIiIicd-£4:30
Avery lake Kontmorenocy 1 V38737
Little Joe lake Kontmorency 1 VIi&=5:137
Fremont Lake ﬂewaygd 1 VIIii126-87:54
lass lLake Sxemaw 1 .}2:29~50367
Mills Lake Ogemaw 4 VIi20=21:5Y
Horaéahoe-Lake washtenaw 1 VILi1i:2=3:130
tilver lake washtonaw 2 VItIZi137s
VIiliOmutdun
Sugarloafl lake dashternaw 2 YN8 =04 07
.ECIﬁ-TROUT STRINES 4
Fosqulto Creek tuskegon 2 fatls 37
uskegon River luakegon 4 Lasls37
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TROUT STREAM

1
White River towaygo 1 Vila¥
PISH HATCHERIES | 6
Sunset Water Gardens = uvakland 1 VILi80=21:37
#nite River HOwAaygo 3 Vilid; viIisld:32;
- B " VIiI:16:32
%olf lLake Van Buren 2 VII:i22:38

¥ Lake of hzxknown nane [ive mlles north of Jlennle.

#3 Leke of unk:iown name near 'ilngleton.

The food of the apssimens studled 1s very similsr to tnat of
two mps»ing turtles collested from this lake at the same time.
The snappers, howsver, had 2aten a little more aguatic vegete~
tion than had the 3landing's turtles. Tae principsl effects
of the Zlandinz'a turtles on the game fieh of this lake at this
time appeared to be in campetition for food.

East Twin Leke. A brief desoription of the biologloal
and physical features of East Twin lake are given in the dis-
cussion of the snapping turtles studied Irom this lake., Eleven
of the Blanding's $urtles which contalned food for analysis
from this body of water were oéllected on May 19~-20, 1937, one
on July 12-;13 » 1938, and another on sugust 16-17, 1936. These
thirteen furtlea avevazed 212 nm,, (8,3 inches) in length,
ranging fyom 181 to 236 mm. Forty-one additionel individuals of
this species which were trupped in this lake were measured,

I
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‘ _ ‘ TABLE 3bBs THE #00D OF DILAADINGYS TUiTLE Ik ROnINSON L AAE

“ased on seven stomachs containing 7.7 ccs of rood and
eleven colons containing 12.9 cc. of foods. Idore speciflio
determinations of food items are zglven In Table 4l.

Pood Item GComposition Frequency of Comjosltlion i'requency of
by Volume  Jecurrence by voluze  Uacurrence

(X) (») (L) (%)

Game rish‘ e —— Trace Ze1
Unicdentified - weoee e Trace el
fish
Carrion 24.7 14.2 C—
- Sreyfish 29,9 ’ 42.¢ 43,0 GUeuv
Insects 381 8647 51.7 D e Y
. tnalls Trace | lal2 —— it
Algne irace 14.2 Trace Jel
~ ¥hanerogzans Erabe ‘ 4249 Ued li.2
Vegetable 1Ue4d 857 4o Sl.8
debris

marked for future recognition, and returned to the water as a
part of ths populetion density and growth-rate studlea belng
condusted here.

In Table 36 is given a summary of the date from the analyses
of the food in twelve stomachs and twelve colons. The stomach
of one individusl and the colon of another were empty.

The two prinsipal food items of the Blanding's turtlos

. ‘ from this lake were obviously orayfish and aquatic insoot



TAGLE 36, THE POOD OF LLALCIRG'L TURTLo IN BAST Tl LAKE

PBrsed on twelve stomachs containlng 6.3 ce. of [ood and
twelve colons containling ¢4.0 ce, of rood. I0ore specilic
determlnations of food ltems are given in Table 41,

Stomacha Coloas

Comgosltlon “requency of Comzonsitlon l'requency of
by VYolume Cecuprence by Volume  cccurrence

ood Item

(%) (%) () (i)
Jame fish 47 16.7 Trace Be3
i‘orage {lsh - 1ed Ged i
l'{gh remains Cel 5¢3 Trsce ted
Craylish 52.1 £SO HU e 21.7
Inseots 4led 770 2065 75l
Lollusce Traces 15.4 “race - Ee3
Gryntoyems Oel $1e7 Traces HGS
;hanerogaws Uel 417 iraces 11le7
Vegetable Traces Led 4‘2 SULU

debris

lervae. No carrion was found, perhaps bLecause most of the
turtles were taken before the fishing sesson openec znd be-
fore the spawning season for centrarchids was under waYye
Aquatie vegetation, generslly less sbundant in this lake than
in Rotinson Lake, ocourred in lesser amounts ir the food of
these specimens than in thoss from Robinsom., Agein the sole
poasible signifilcencs of the food relations to goame fish ap-
pears to be 1o competition for food,

I

182
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TASBLE 37, THE 1FO0D OF LLANDIRS'S TUHRTLE IN BISCLLLALLOUD
LAKLS
based on twenty-nine stomachs containing 1l0l.u oce of
- food, andé ssventeen coslons contalning 65.7 cce. of food,.

¥ore speciflc determinationa of food items are ziven 1in
Table ¢1.

Stomachs Colons

Pood Item GComposition iTreguency of Compositlon reguency of
. by Volume  uvccurrence by Volume  Jccurrence

(%) (%] (o) (»)

Game fish Tﬁnce 3.4 Trace el
ish remains 1.5 1C.3 Trace Hels
2ird remaing e —~— 4.4 DL
varrion 72 | | 6.9 ———

Lgeches G2 €0 —
Crustaceans 62.9 T2.4 536l G2 ed
Inaects 10.6 57«3 206 52.¢
kolluscs 5.0 207 1.2 3.5
wryptogams | 2.2 17,2 Treaces 4l.2
‘hanerogais 0.9 27.6 0.5 2944
Vegetable o4 41.4 dou 27.4

debris

Misgellpneous Jekes. The food date for thirty-two specimens
from fiftesn additionsl dakes in loeiiitiea widely distrituted
over the Lower Peninsule aye summerised in Table 37. These
Specimgns ware collected during the months of June through
Saptanber (Table 34}, The Average length of twenty~eicht of
these specimena for whieh moasyrements wors obtained is 199 mm,
(748 inches), renging frml’;’lllo to 229 mm,

;
L

1
i
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TACSLE 36, THE POOU OF LLAWDINGYS TURTLL L HOR-THOTGY STICAND

Gased on three stomachs conteining 1lU.0 coe of fond,
rore gpecifloc determinations aof food ltews are -iven In Tuble 41.

e e e e e ‘=~
- Compomsition Frequency of
Food Item by Volume wgeurrence
() ()

- Forage fish *23.9 667
£ird remains 61.1 33543
Orayfish 135 1000
Caddls fly larvae l.l 333
Vegetable debris G.6 3303

The Aate on the faod of Tlanding's turtle in lakes as
shown by the specimens in this sizeable series (imble 37) sub-
stantlates those of the smaller series for Hobinson Lake (Table
35) and Esat Twin Lake (Table 36). The similarity of the deta
for the two individual lakes with those of this larger serles

may be taken to indicate an adequacy of the smmples. As pre-
viously indicated, this turtle is apparently of greater sig-

nificanse to game fish as & cmtitmr for foo0d than as &
predator.

Bop~tront stresms. Although HElanding's turtle is very
sommon in the guiet, marshy areas of seversl non-trout stresms
such as the Kalamagzoo and Huron rivers, only four specimens
were obtained for study from these habitats. Thres contained
food solely in their stomachs, dats on the anklyses of which
are given in Table 38, and one contained 0.l co. of vegetable
debris in thes ocolon only.
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Ho trustworthy conslusions can be drawn on data derived
from so few speeimens. The unidentiflabls Lird vemains en-
cm’m&ﬂd in one wrtn apparently wers not csrrion wiwan taken.
There is a dusk pen near the place where this specinmen was
' talen end 1t i possible thet the remains represent a bird
| wmny Killed by some predStor. It seems Lmprobeble that
one of these waterfowl was destroyed by the (lending's turtle.

 In contrast to the food of the thres spsoimens in which
RO gRWE fish 'uppaaréd, one eight~inch specimen frou the ¥hite
River in Newaygo Courty (a trout stresm) was found by Salyer
| to Mnbaln in 1ts stomeach rifteen brown trout everaging three
inches in length with a totel volume of 57.9 ¢c. Also present
&n the stomach were two Johnny darters (Igleosome nicrum),
~two Ml&, and ona cra&fuh (Cambarus virilis). the colon
held treces of trout, caddis-fly larvae, and snail remains.
Although this individusl was colleoted in the natural strean,
4% 4= pomsible that it had recetly fed in the racewsys of the
adjacont trout relring station. This would explain the numbers
of ﬁ‘dut present. Srown trout of the aipe taken were teing
‘oultured in the raceways at this time.

mm_gg Fra)r £i8h hatcherics, as from non~trout
streams, the series of appoimans availeble for food study ia

too mmll to be of very bonclmve slgnificance. %he six speci-
mens whose f00d was moa.yzeﬂ were colleoted during months from
June through August ("hbh 34)¢ A summry of the findings in
these analyses ia giyon in Table 39,
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TABLE &9, THE Q0D OF SLAGDINGY. TURTLA la PISH HATCHaRIos

Zased on six stomacha gontalning 33.6 cce of 1004,
liore speciflc cdeterminations of food ltems arc glven in
Table 41.

B e e e o A e e

o0 Item Tmotion  Tfigmerf
s ()
Game [iash 675 SEed
Plsh remains Ve 16.7
orayf{lsh GV AT
Inzeots O.9 O3 e
Y¥olluacs 6.1 E3ed

T™e food in the colon of ’om specimen, the stomach of
whish 2ls0 contained food, wes composed of 65 percent insect
remains and 35 peroent vegetable debris.

Although game-fish made up most of the food by volume for
the ilanding's turtles studied, only two of the #ix specimens
contained such fish, six in the stomach of one indivicdusl and
one in that of amother. These two turtles were from thes trout
raceways of the Vhite River Rearing Station. One othsr turtle
from these raceways contained crayfish only. The remaining
three apeoimens, from bluoaill and forage=Lish ponds, had ap-
parently not eaten any of t{hou fish, Zecauss of lower con-
centration fish were probably somewhat less avellable in these
ponds than in trout mmy:.

Carl L. iubbs has demonstrated (unpublished data) the ability
of Blanding's turtle to capturs end eat several minnows in &
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short period of time in a forty-gallon aquarium. The conditions
Gflt'h,né.upnrmm:s wore very mach like the conditions in the
- narrow coufines of mcmt | his svidence and that from the
_fmﬁ analyses poima to mtuﬁo that this turtle should be
removed and excluded from fish rearing waters, Means by which
' thh my be n-ocom:}ushed hit_e been described Ly Lagler (193%).

| | »

) in"‘:e'nbla 40 i3 given a mummary of the food contained in
tif‘l:*r—m_ stomachs ard forty-ome colons of sixty-aix Dlanding's
" turtles sallscted from wild (‘mtm'al)‘ wators, The food habits
© data for :t'hlfsix indsvicuals from filsh hatcherioz are of sourse

| not mwded.'r Becausse of the péuib!.lity thet the srecimen
talcen from the White River had recently fed at the reering
gtation, it slso is omitted here.
| Crustaceans, almost entirely cerayfieh, make up about one-
“half of the food of [landing's turtles in iichigen., Crayfish
apperently may be expectod to meke up over one-hslf of the food
of three of overy four specimens encountered during the summer
months, Yore than cne-fourth of the food of half of the indi-
' viduals appsars to be ingects, liscellaneous livertebrates
snd vegetable mabter composs the remalnine fourth of the food
of the spocimens studivd, /At may be coholuded thet thils species
-~ 1s comdvorous, alniler to ,ft’:he misk and snapping turtles pre-
viously discussed, |

It 13 interssting w; #ﬂt‘ how restriction te what may ve
tormsd an sssentially oarcipophagous snd insectivorous feeding
habit iimslving hard~-bodied 'fx.\fabd organisms couses o close

agreemont of fizures for st:m\nch and colon contents date (Table 40),
| \

¥



TALLS 40, THE 005 OF LLANDIKGYS TURTLL Ca uATUdAL WATLRS

IN BICHIGAN

Zaged on rifty-one gtomachs contalninzr 135.8 e¢c. of [ood,
and forty-~-one colons contalining 14U.7 ocs of food. The orzans
are from 60 turtles sollected on seventeen lakes and two non-
trout streams. [mta on one specimen from a treout stream and
on six from fish hatcheries ape not lancluded. iore mpecifle
detorminations of fooc items &re glven in Table 41,

Stomashs Colons

Posd Item ~omposition Frejuency of Compositlon Jrejuenoy of
by VYoluue vVocurrence by Volume Jggurreonece

(£) (=) () (%)

Jame flah | 1.6 6.2 Traces o3
_Forage Iish 2.7 Sel ——
Fish remains a7 | 7.8 Traces TS
Bird remalns Se86 2.0 16 Sed
carrion 4.7 Ssb —— e
Leeches C.l S e

Crustaceans 56.6 7445 60,1 £S04
Insects 2l.4 54,9 3G 6G 3
iolluscs 2.6 17.6 045 12.2
Crygtosams 1.2 21.6 Traces 3645
Jhanerogams © Ged 3led Ced 2He3
Vezetable 2.2 S5Pe2 Tl Sle.2
debrils

This is in merked ocontrast to what has been shown for the some-
lhat‘mnrn omnivorous snapping turtle, in which the eontents of
the stomach and colon are merkedly different.

In Table 41 are recorded the detalls as to the numbers and
kinds of food organisms sncountered in lake and stream habltats



Tzl 4le  NUMBRER: ARD OCCURSFH0Y Up [ACKH IThe I8 THe 70500 OF FIXTYeCIX Siaabl#3': THIRIL-S

ioenlity (and ¥umter of Turtles)

;008 ltem robinson reast Twin “iscellansous Sonetrout “ian Totsls
Lake iske Lekos {trecas setoheries
(1) (13} (s2) {4) (6) (66,
{7) ttoreehs (12 stomechs (28) 't h (3) 1t h {8) :tomscha (67} ¢tomschs
(11i {»lons {12) colons (17} colons {1) volen (1) Colon (42) Colons
et FIvh
felvelinus f. footinalis .e .. .e .o 7 7
reres flavescens 1 1 .. . .o ?
Leconinse . 1 .e .o 1
Centrarohidae .o 1 4 .e .o 3
DAL 7 RN §. 31
ottus bairdii .o .. . 8 . 8
fucalie inconstens .. 1 .o .. .e 1
D SRR SV . 111 . . . 111
bk 1S 1 1 x* .. 2 b
.o . 1 1 .o ¢
X .o X ‘e ' 3
& (irudincs) .o .o 2 . . 2
SEFUrERNS
. . 20 .o .e .o 20
Canbarus virilie 9 11 16 .o .e EL)
Cawbsrus proplisguue . 25 42 .e .. #7
ar. 11 12 14 g 2 “t
sexagenis ep. nymrh .. 1 .e .o . 1
Aoex junius nymphs .- 2 26 .e .- 27
+ezchne ¢° . ay: hs 18 .o 4 . 20
vploordulle pripeers ay phe .. 4 . .o . 4
Libellula spe nynchs .. 178 . . o 178
{ymcetrun sp. uyachs .e 2 4 ve .. 4
Leuearrhinia sp. nymphs . 11 . .e . 11
Celitoeais ¢lisn ayaphs 13 . v .. .. ?

telitheais sp. aymphs 28 42 10 . . 8C






Bobineon raet Twin Niseellaneous koa-treut Fleh Totals
Lake Lake Lakes Streams hetoheries

Anodoats sp. .o . 4 . . 4
Cphaerium sp. .o .e 1 ‘e . 1
Fistdluz sp. .o . .o .e 3 p
Pelecyrade .. S 1 . .o b4
¥allusea . ae 18 .o . 13
CRY"T ¥3ARE or .o E .e . i
tlzeae s x X ' .o X
Chars sp. X 1 b 4 .o . X
zitella sp. .o .. ) & .o . py
#ose .o X .. . X
FHANIBIGISE

Typhe sp. .o .o X . .o X
Potamogeton sp. b3 )3 .o .o .o X
Yajes s;. ve X b 4 .o . X
Spirodele nolyrhisa .o % .o .. .o X
Lemna ainor .o X X .. . X
Ceratorhyllun demersun X X 2 .o .o X
‘enunoulus sp. .. .e X .e .o X
2yriophyllun sp. .o X ’e .e .o X
Cornus Azosman soeds .o oo b 4 . . X
tidens s;y. revds .o . 4 .o . X
VD TEELR DY BR1E X p 3 b 4 X X }

* The letter "i° 13 used to denate the cscurrencs of food items for whioh counte of the aumbers of individuale present were either lmpracticedle
or impoesible.

*® The followiag itoas were identified as carrion: ferea flavesceus snd remains of anidentified fisk.
Insects are adults unless ctherwise indieated.

‘! .
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end &t fish oculturel stations, The mumerical dominance of the
fool by ermmyfish and Ingects substantiates tie findings as seen
in Tebles 35 through 36, Regarding the food of this turtle,
sither the volumetriec method or the muerical method of food
hebits study wonld heve given approxinctely the some pleture.

By nuwibers, however, insests domlnate whercees by volume, crayfish

ars wost Important, "
As for the other agquetic turtles studied, it would be de-

sirable to have sdditlonsl infarmation on the relstion of this
species to nesting geme fish, particularly basa and surfish,
This is suzsested by the discovery of 101 fish egga in the
stomach of an individual from East Twin Lake,

| On the basis of the apscimenz atudled, it seema that on
natural waters the prinocipal significance of I'landing'!s turtles
to fish 13 veflected in the dist of amuatlc invertebrates which
they have in common.

This spsoles s edible and of sufficlent size and abunxiance
in this region to e a source of meat supply. It might be winme
to enact legislation to oonserve this form. Fileld work has conw
clusively demonstrated thét tﬁis species, along with the painted
and map turtles which also\‘ rq@qnently bask ia the sun on objeota
out of the water, ia very értéan the tarret of thoughtless furmers
with amall caliner prifles, ‘\dna that nany are thus deastroyed.

Jerrapexe Sscoling (Linnd)
tox fmrtle
Descpiption \

The box turtle is "a P&D‘AYI turtle gttaining e carapaoe
- length of about six inches" (Vonant, 19361 136), It is

\
\\
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characterize: by a short, highly domed osrapacg nmrodominantly
yellow and Lrown or black in colore. 1he plostron is lar o end
divided into two movablo lobes. dhe upper jaw et its tlp 1is

extended downwerd into sort of & beslk which overhangss the sym-
physis of the rendibles. Ixeellent, dstailod descri-tions of

this specles are those of feicock (1915), tahn (12371, end

Conant (1238).

Lan-e

The digtritution of the rox turtle haas Leeu dven ass
instorn Unlted States f{rom "alne to .Joorglia, west to ilonnesso?,
gouthoern Iilinolis, and northwards to southorn «iscongin and
contral dohiran’ (iStejime or and varbour, 1v39: 159). In
sdehican 1t 1s krowm only on the Lower reninsuls 1n scattered
counties to the south and west of & llix drawn {ron lotrolt

to Crand fraverse ay.

lsbivs and fabltet

Yopre has heen writteon on the Iwblts and hntitat »reforences

of the bLox turtle then on eny othor turtie which occurs In
Hlehiscn. thils doubitless ig dwe to its attrocilvencss to aomteunr
herpotolosista and Lo its roletive comronness end nrodrinc. tly
toerrestrial habits, which render it moye congplcuoues thun the
spocles whicl are characteristicelly aquutic,

The feollowins worizors are in a;reencnt in thelir stotlonente
on its fresuwnt and usual cecurrence on land, oy report colloe-

tions from lend habltels, In rdcohiran or othor parts oi e roan of
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. aAbbott (1884), Allen (1868), Atkimson (1901), Dabeock (1919,

“5“_3.93_‘8),‘ Blanchard (1925, 1926, 3928), rlatchley (1c9l, 1899),
Bond (1931), breder (1927), Brimley (1905), Oetn (1337),
Conant (1938), Conger (1920), Deksy (1842), De sola (1931),
Ditwars (1936), Dics (1923), Drowne (1905), Eckel and raulmier
(1902), Elide (3917), Bvermann and Clark (1920), vowler (1906),
Frbthms!ﬁgm (1936), German (1§2), iankinson (1917), liey, 0. Fe
| (mévu,. 1892}, Bay, ¥. P. (1902), Holbrook (1842), Ligley (15689),
. Hughes (1886), Mearns (1698), Norse (1904), Wyers (1930), Urd
'-‘(1841).v?arkur (1937), Potter (1y20), Roddy (1928), Ruthven,

: moupson,md Thompaon {1912), Ruthven, Thompson, and Gailge
(1928, Smith (1099), Saith (1862), Storer (1839), Surface (1908),
Thowpson (1911), end True (1864),

In addiﬁ.ai to attyibuting to the box turtle an essontially
t.emstrial oxistence, some of the investisators cited also
mentioned its occurrence in or near streams, swamps, and angll,
woodland pooia. |
' The spo‘eimnavwhich 1 have collected in Miehlgen were found
on land, near water. On May 2, 1937, I took two individuals in
a pﬂféxre 'ébuut fifty feet from a small atreen on low, moist
gromad which was covered with ecloge~cropped grase 1in St. Joseph
County nsar Three R:.ver’s; The species 1ia particularly common
in the lower grounds of the sandy hill=country in Van ‘uren
County near Almens in the vieinity of the Wolf lLake 3tate Fish

"Hatehary. In this reginn'ﬁ. shares a habitet in which ieterodon
gontoptriz end Coluber camstriotor flsviventris arc elso common.

X
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Bwarnl apsoimens have been encourtered on the sand dykes
‘betwesn ponds at the Hatchery by hatchery employses in the
courss of routine duties.

¥any of the suthors listed and others have published

_nﬁtaa‘ﬂn the food of this spectes in captivity and in nature,
- as uu’ 88 on the sanﬁml patural history of the form, They
" have given a great variety of plants and animale as suitable
| fboﬂ for ‘bapuvu_. Por wild specimens, the more important
. ,-os.e'mum on the food end feeding habits follow,
. storer (18391 214) domsidered thet "The principle food of
' ‘.t;h!.a apuioa is insscta.” |
| Ord (3_.841! 59) atated .tmt '"Inseots end worms, and the
- various kinds of tendexr mushrooms, ere its common fare, On
at.uvbsrﬂea, raspberries, aud saft peaches it feeds greedily,”

~ Holbrook (1842) pecorded that the food s composed of
' 1nnocta, orickets, and so forth,
 Dekay (18421 25) statedi "It feeds on insects, frult, and
thn edible mnhromn :

sllen (18701 262) wrotet %4 few years sinoe I found one

[l box turtle] that Mad just esten helf the pileus of a very
large Agarious o |
| Abbott (16843 252) wrotes "¥hile to & certain extont
carnivorous in habit—it devours earth~worms groedily—the box~
| tortoise 1s essentlally a vegetable feeder, and in summor
dtpon&a larpgely upon berries grwina, upon the ground. Strawberries,
dewberries, and, Jater in the yoar. windfalls from frult-trees,
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- form an important portlon of thelr food. Decomposed animal
. mmtter, alss, iz freely eaten."
B islatéhhr (18991 550) ... twice surprised adults feoeding
upon rips pepews. In cne instence more than two thirds of a
large-sized one had been devoured." He also has twice observed
(1891s 35) tndividuale "..¢ tO feed upon & species of fungus
‘growing upon an osk log."” * |

Lintner (18973 289) saiad that YEven the common land turtle
 doubtless the box turtls] was t.mnptcd to include the [Cloada]
pupss in its bill of fare."

. Hearns (18981 329~330) "..s found 1t eating wild strev-

| berries) +vo* and stated that "It 1s also very fond of mushroas
rungi. |

Moru (19041 141) conaidored that "Thelr foud consists of
msaetl minly, sse "but also includes ..., fungl, roots, potatoes,
ete." .

Hurter (1911t 247) wrote that "The food of the box Turtle
consists largely of vegetable matter and berries, although the
‘larvee of insects are eaten me well as earthworme and slugs,"

Latham (1916) found that the species feeds exclusively on
Russula obscurs, & mushroom, which 1t selects from among several
other spécies of fungl availeble nesr Orient on long leland, New
York, Niohols (1917) found an individunl whiel had coneumed jart
of a hr@a Eoletus gm nsayr H¥estlo, Long Island,
| Rvermasm and Clark (19203 619) gave "... grubs, angleworms
and smucculent plants and frults” as chiefly composing the food
eof this turtle,
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De Sola (1931: 156) meid that 1t 15 "... often found nib-
blMng tho adges of mm-zm rmshrooms and sometimes esting
situgs and dead fish thst have been washed upon the btank of &
lﬁ”!m“ | ,

Cahn (19371 95) wrote that vegetadble matier predominates
| in the food of this speeiss end “,,. sonsists of a creat variety
of plants, Moming the rootqy, stems, and leaves of & host of
" spegies of flowering plants, berries, fruits, and sme seeds.”
Hom not found fungl in the food of specimens examined from
IXlinois. |
_ - Eax turtles mve 'hé_on observed by Conant (19383 139) “ees

o eat eartiworms, gubs, oreyfish, flsh, frogs, salemanders,
. maet, lettuce, spinach, cabbage, bla ckberries, blueborrle s,
A‘bmmn. mtocn, severel speciss of fungl, eto., and carrion
luah ll dead birds or smphidians.” Apparently this turtlec was
not seen eating all of these items in the wild,

Brimley r.cor&od observations on feedinz habits as woll as
o:i‘fooﬂ (19051 154)% PThe Box Tortolses or Highlami Terreping
of the genus Terrepens (Gistudo) which ers terrestrial and not
aqustic have been seen to sat raw flesh, deed birds, ripe and
unripe frult such as apple, to’alxmto, wateormelon, canteloupe, plum
a.ndponiamna and al&o:ﬁ cocasionally the leaves of succulent
| phnza. June buga are al80 eaton during the period of their
abundance. Thelr usual method of eating 1s to stretch the head
forward towards their fapd, selse & ploce In the kws, and then
joﬂt or pull ths hsed ba&n:d 80 &8 tao tear or cut the plece
away, the forefest being 'usually braced against the food or
piaced on 11'.; while the ﬁérbl@n to Le swallowed 1a torn away.
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‘ﬁhs.iﬂrsél of food 1is then arushed suffzciéntly'by the masti-
'aatiné mrinces of the faws {turtlea have no testh) and
swallowed. There i1s no difference so fer as I have been able
 to observe in the food of the Aifferent species of Terrepsns,
- and I have had opportunities for observing J. garolina, I.
 mador, % Sziuaguis, 2. ormate, end Z. baurl."

Surface (1908t 177) has wade the only detailed lsboratory
study of the food of the box turtle. iHe anaalyzed the food of
forty specimens and found that ",.. 62 per cent of the spocimens
'can#aining fool eonbained vegetable matter of which bterries end
sendn were rathor conspicuous. Eighty (80) per cent. of those
containing food conteined animal tissue whioh mesna that several
 individuals contained Soth animal and vegetable tissue,”

The detailed results of Surfece are reproduced in the
following tabiq quoted from his peper (19081 175-176)., This
table was also copled by Ruthven, Thompson, and Thompson (1912).
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Fer Cent.

s, espealai.y Surface’s detailed aceount,

; s and essentially terrestrial turtle oan ve

[
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of no conoern in fish management, I have no information which
would lead to ooncluslons that it might be a liability in truck
or ﬂmr gardens slthough this pouibnity has dbeen suzgested
bj'otheb workerss The ﬁpaeica 48 reported to be edible and

;ta 'agga ars seld to b’e‘ e particuler de‘liwcy. It seens to me
that the epeolss I8 quite uncgmon iv 4ts rengs in this state
u:d that parhaps 1t sbouwld be protected by law as sugseated
for the wool turtlo. The apscles 1s thus protected in some

| eastern ntate;. |

Sreptenys geocxaphice (LeSueur)
 Map Turtle

. The map turtle is ocharacteriged by having a reticulst ion

of yellowlah lines on tha dark olive to browm (brisht green in

| yauaa), rigid carapsoe, The spscies in Michigan may attalin a

size as large as ten inches or more, The avorage length of the

specimens studied for food, as indicated by the twenty-one that

wore mmcd, 1s 157 mm, {642 inches) ranging from 91 to 229 mmm,
Detsned dauripuanu of this turtle lmve been published

by Baboook (1919), Evermamn and Clark (1920), Euthven, Thompason,

end Gelge (1928), Calm (1937), Conant (1938). Am Cahn (1937)

indiocated, the sexes b¢ adults may be Aifferentiated by the

smaller hesad, longozjf uu, and smaller average size of the meles.

]
7

the range of the mep turtle a3 given by Stejneger amd
sarbouy (19392 /161) rollowss "¥issisaippl Valley north to Iowae,

i
s
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southern Wiscomsin, Illinols, scuthern /ichigan, esat to Fennayl-
vanin and Jow York, Causds sorth to nitewa HRiver, shorss of Lake
Ontario, leke Ceorgs and Lake Champlain} esstern Tennessee and
southweatern Virginie, west to sasterm Xensas, scuthwostern
¥lesouri, Q-ut'am Oklshioms, and eastern Texas." The docwmrrence
of thie turtle ir Mlehigon 1s approximately limites to the
southvrn half of the Lower Peninsuls although it 1s unknown from
- several countiss within this even (Eop 3),

¥any workers have published inCoxrmation on the habitat of
the ey turtle in varicous yarts of its ranze. A seloction of
“ mu ecntridbutions ie' given (Table 42) to demonstrate the variety
_uf' conditions under whieh the species may oscur.

I have peen this predminently aquatiz gpeciss beaking on
loge, twe anf three desyp, w!.thqmatern painted turtles, in
sloughs and backwaters of the St, Joseph River near Colon, It
1# a common gpecies in the quiet wvatera of the !uron REiver near
2 Avbor, and 1t inhablss riven-mouth lekes such as 'Mite and
Muakegon laken where I he.ve obtained specimens in traps. 7The
map turtle was found usociﬁt#ﬂ with the musk, snapping, Blanding's,
 wastern painted, apd scft-shelled turtles 1r many lakes, large
and smal), in the goutheynm part of the stats,

Fhanes of the maturnl history and habite of this turtle
have bun treated by %Mm {1906), Tvormenn and Jlark (1920),
Cehn (1937), and conant (1938), Additions) ut mors limited
informaition has boon mbl&M by most of the authors oited in
Table 42, N

Iy
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TABLE 42¢ HASITAT OF THE FADT TURTLE I8 VIZHIJAR AD
OTHXR PARTS OF ITS AANGE AL TIVES IHSWVERAL
FUBLIHRD ACTOUNTS

Author ate Locallty labitat

songer, A. Ce 19280 Miochlzan Usually found in
Range in Klch- lakes
1780
Rathven, #. G, 1912 lange in kich-~ lakes anc rlvers,
Ce Thompson, ) lzan more goumon 1in
and He Thompson former
| Thompaon, C. 1218w  Lonroe Jounty Lominant turtle in
‘ Alver lalsin
Cahn, As He 1937 Illinois akes, ponus,
slouzhs, larger
rivers
ce50lm, Ce Re 1931 Hortheastern Hestricted to osonds
' states and lakes
trown, Je« R, 1926 Vielnlty iamilton,Common 1n lamllton
S , : Untario Lay
Conant, R 1938 Ohlo Larzer rivers, iake
' L.le
tekay, Ja 1842 Hew York Ctreams [lowing
‘ ‘ into Lake .1rle
ickel, a Co and 1902 New York Streams In western
Fe Ce Paulmler vart of state
Evermann, Ue We 1920 Indiana lakes anc larger
and He We Slark _ stroans
Jarman, . ' 192 iIllinols Laprzer streams and
lakes} flood=:round
pools
Jloyd, ile . 1928 Kansas iakes river
'Hay, Je Feo 1892 Indlans - All streams and lakes
llenshaw, 5. 1504 Veprmont Lakes end rivers

(lLake Champlaln
. dralnage)
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Author Tate locallty liabltat

X fs . . 1904 Onto . Larzer rivers f{low-
worse, I | g ing lato lake “rle
snd the Jhlo River

Hewman, Ile e 1806 Indians Lake Maxinkuckee
Strecker, J. Ke 1915 Texas Colorado River and

¥ creocka

o detailed faod studlen of the map turtle have heretofore
appesred, Several brief statemorks have,howsver, been published
and are rsproduced hers in order to bring together the little
that is known regarding the food of this speclen,

In all the specimens examined by Garmar (18001 §1) "... the
food consisted exclusively of mollusks, in the yeunr tuptles
consisting of Yalvata Lplcarinats and other thin-sholled specien,
in the adults of larger and thicker shelled foyms,®

¥orse (1904) considered the food &8 beins lar;ely mde up
of sneils end clams.

Newman (19063 139~140), who studlod the feeding kabits as
wall as the food, reportedt "Creptemys feeds exzlusively upon
the flesh of & species of viviparous gastropod tuat abounds "Ln
Lake Yaxiniouckee. The stomachs of mll that I beve exninod
(over twenty speeimons) containsd the hodies and oparouls of
these molluszs, Then kept in nquarie the oporounla are very
momerous In the exoreta, ‘Aciult specizons fesd an &duwlt molluscs

and young specimens on young molluses.
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 "Iwo methods of Peeding prevail, ‘he favorite method seeus
to be to saptuzre the mollusc when the oot and gills are well
_out of the shell, to bite off the soft parts and leave the hard
‘shell. To do this the final closurs of the jaws rmust be quite
skmm if they fail to seours the body of the sneil in this
‘way they sdopt the erushing method. ‘The hard shell 1s easily
erushied botwsen the byosd fla$ jaws and the broken pleses of
shell ere picked out with the e4d of the claws. then in search
of f£ood théy prowl about the bottom, often undernemnth the dense
vegetation, fThe heavy growth of Chare or Nitella 1s tunnoled
in overy direction with passageweys made by forsging Graptemys,

| ¥It 4s impossible to induce them to partake of any food

othiw then that mentioned abeve. Specimena kept nine months
inan am:'!-.um-new_r fod, while other species were eager for
any kind of animal food," |

| aﬁrfaeo’ (1908) found the specimen whioch he examined to con~
tain only cvayfish,
" Conger (1920) and De Sola (1031) have stated that this
L tumo feodn an erayfish and molluscs.
 Bishop (1921t 61) confined o captured specimen in a box
and 1t ".»s dlsgorged soveral large and meny smell frarments
of the fresh-water clam, Unglo gomplanatus (Sol), es.”

.aoddy (19202 27) sald that the food of this species is
oh!.‘oﬁy wollusos and erayfish tut added that "Water lilies and
perhaps other ‘aacoulent water plants form part of its dlet."”

Rom.mg the food of this species, apparently when oaptive,
Ditmars (1936¢ 409 wrote! ™It will eat chopped fieh, meat and

] &
l
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malﬂmn, alpo earthworms and verious scoft bodled grubs, dragging
all its food into the water and devouring it bensath the surfeoce."”
He had also ",.. cbserved it to est the edres of water—lily pads"
but does not express an opinion as to whether tho peds wore
- eaten to securs mui. |

| cann (1937 111-112) wrote! "Snalls, and &n ccocasicnal
inseot or larva, are the main $tems of food taken. 8o badly
‘erushed are mollusesn remains that ldentifisstion is almost im-
possible,” BHe also repeated Newnars (1906) observation that in
saptivity t,his apecies will eat only snsils and clams. Specimens
in ny 'laﬁa.rltery}and in the reptile pit at the University iuseun
take ohopped beef-heaxrt, fish, and lettuce as did thoss reported
by Copant (19388 144), That author recorded the following items
in the food: ",.. orayfish, fish, aquetic insects, carrion,
and snails.” Speocimens in eaptivity were observed by him to

 nibble “,., upon such gresns as lettuce, spinach and beet tops

on & few occasions and most of them readily accepted meat es.
They anntly are not averse to eating orgenic sewage and in
~ sértain of the larzer rivers uhich are badly polluted with
garbage, stc. they were found in sbundance,"

Regarding time of feeding, I have seen specimens feeding
at most times during dayli‘ghi: hours and at night on & woedlesns
bottom of sand and mrl in Wolf Lake (Van Puren County) and
East Twin lake (Newaygo County).

Iy food studles of the mmap turtle are besed orn twanty-seven
specinens which contained food either in the atomach or colon
or in both., These turtlea were collected from four inlend lakes,

I
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WHICH CONTAINED POOD FROE EACH
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OF AS TURTLRL

location Humber of late of
Lody of .ater Indivicuals Jollection
Bireh Lake 2 VITid,18:37
Sﬁll iake rglamazoo 7 ViIsl4,21:37;
* VIIi1ld,219:20
Jrand Hlver ] VIssea?
Fere Warquette River 1 VIIi14:31
@hite Rlver _ Rewaygo 1 VvIIilo:2l
¥uskegon Lake uskegon 1 VIiI:19:32
White Lake | kuskegon 1 VITI:10:138
- Ste JOBeph River Ste Joseph 2 Vi2sa?
w%olf Llake | Van Luren 2 112130
¥hiltwore lake Aashtenaw 1 in323:37
Unknown¥® 6

¥ Owing to the poor quallty of the paper umed for the labels
on these slx specimens teken in the state, nc oocllectlon dats

are avallable for them,

two river-mouth lakes, and two trout and two non-trout streams
(Table 43). Six additional specimens were from unknown waters
in Michigan. Owing to the fact that the series is so smll,

no sgologlical grouping of the material has been made. 4
summary of £ood anslyses of all the specimens 1s given in
Table 44 end detalls of mmi:oro and kinds of items eaten, in

Table 45,
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TADLE 44, THa 2000 O Tul HAY TURTLE OH HATURAL SATIAD

IH MICUHIGAN

Dased on twelve stomachs contalnlnyg 38.2 cec. of food and
tventy~four colons countaining 95.8 c¢ce of food. The organa
are from twenty-seven turtles c¢ollegted on six lakes, fowr
rivers, and someé unknown waters, lLore syocirlc determinatlions
of food items are glven in Table 45,

== =
Stomacha Colons
Food Iten ,ompoaitian Frequency of Compositlon ireguency of
by Volume Occurrence by Volume  voourrence
(%) (;%) () (.0)

Jame [ish luﬂ Ged Trace »2
Forage fish 11.5 Ued —_—
Unidentified 2.4 Hed Cel Sed
fish

Carrion SeU ) e

Craylish S2.4 Bed 13.0 2BeU
«ater mltes J——— PO Tracos Sed
insects e @1.7 12.0 SUeU
saalls 173 LS ed 57,7 7942
Plants  ee— — $.2 1647

Gams £ish fourd in map turtles wore represented by the head
of a smell yellow perch in oné stomach and traces of the remains
of two osntrarchids in one eoion». Forage fieh found were three
northern blncl:»msmi"z ghiners ‘;f!.n one stomach, Of these game and
fornge fish, al} those in tixé stomachs wers epperently slive
vhen taken, but this polnt could not be determined for the re-

mains of centrarchids in the solon.
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‘The data in Table 44 seen to indleats that crayfish as well
a8 mollusos cre indesd en important food of this turtle. Guails,
clam,m insects are the othor invortebsrates of sl gnificance.

" As has often been atated, the broad slveolar surfaces of the jaws
R o& thaaa aninals arxs useful in erushing molluscs and other hard-
~ btodied invertebrates, That the #aws are employed for this pur~
~ pose 18 evidenced by the crusied condition of the oreyfish,
béoﬁlola, snalls, and clams in the stomachs of these turtles.

It 18 not evident whether the small amounts of plant tissue
in four solona hod been taken praarily or secondarily. The
 ocourrence of several se6ds of Potapmogston spe in one colon
' mggasta that perhaps hard-soated seeds of this typse are defi-

. nitely teken ua foods. The coats of thesa seeds had been broken
open by the sction of the Jaws, digestion, or abrasion from
 accompanylng snail shells,

The dats in Table 45 demonsbrete ¢ numerical dominance of
the f0od by insects and mollusss. 7The marl beetles (Glmidae),

- which apﬁoarod in greatsr muvbers then ery of the other gzroups
of Ansects, ccourred mostly in ome solon which oontained 271,
- Thess bestlea, it will be recalled, sre very small and were far
from beinz ss volumetricslly significant in the food as the
mubers would seem to indicate.

| Spails were tsken in @Mtor numbers and more frequently
, than eolams. Oving to the axtr;moly oxrushed and partially
digested nature of the shells of most molluscs found in the
dig.qtﬂ.w organa, it was 1mpoaa’§;b1e to ottain counts of rumbers
of Individuals for mmoh of tho materiml, In order to gzive scme

BN
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. HNUMBERS AND OCCURRENGCE OF

EACH ITEL IN TUZ 722D

OF TWENTY-SLVEN KAD TURTLES
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P I Stomachs Colons Totals
| - Pood Item (12) (24)
OAKE PISH
Perce. flavesoens 1 oo 1
Gentra.mhi.dae ce 2 2
- PORAOE PIsi

Hotropls he heterolepis S, .o S
PISH REKAINS b A A
CARRION (Salmonidae) 3 .o k)
CRAYFISH
Cambarus immunis 1 6 8
Canharus 8P v 7 7
'WATER RITLS (Hydracarina) ve 3 3
IHSECTS
Stenonema sp. nymphs 2 .o 2
Ephemerida sp. nymphs g .o , 2
Zygopters nymphs .o g g
HYdrophilidae . 1 1
Blmldae .o 274 274
Scarabelcdae 1 7 3]
Colsoptera ’e 7 7
Leptoceridac larvae 22 46 686
Limnephllidae larvae 56 2 S8
Helicophsyshe sp. larvame oo 28 2
Trichopters larvae Gk & 70
Chironomidae larvae 1 3 4
Chironomus 8p, 1 .o 1
Aallidae ') 1 1
Inaecta 1 P 3
SHAILE AND QLAKS _
lLymnaesa oatiacoplium 12 12 24
Lysnasa palustris oo 5 5]
llellsoma trivolvis oo 8 8
lleligoma antrosum ¥any™¥ Very kany Very Yany
Heolisoma campanulatum .o S 3
Gyraulus parvus .o Yany l'any
Gyraulus sp. oo X ;
Planorouls migem ) 2 2
Physa gyrine .o 4 4
Physa sayil ' . lany Yany Kany
Fhysa 8p. ae Several Several
Valvata tricarinata o 4 4
Valvata bicarinata perdepresaa . 2 2
Valvata ep. .o A X
Amnleola clncinnatiensis 1 4 )
Ammicola limosa .e fiany Lany
Amnicola lustrica . .o kany any
Amnicola walkerl o S 5
Arnicola sp. .o A A
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@ Stomachs Colong Totals
| Food Item (12)  (24)

Bithynie tentsoulata 35 Kany fany
Campeloma 8D. 13 A X
Lioplax subgarinatus (7) .o 1 1
Goniobasla liveacens Many X A
Joniobasis sp. . tany kany
Gastropoda _ Many Very lany Very MNany
Sphaerium sp. oo
Pigidium abditum & ve Very Nany Very Many
Slsldlum sy, - X X

- Lampsilis siliquoidea X .o X
Stropitus ruzosus X X X
Anodonta zrandcls A .o A
Peleoypoda , X X X
Yollusca X X X
PLARTS
Pllamentous alzae ' .e A A
Fotamogeton sy, secds .o Several Several
Seretophyllum 8. ‘e XL i

VEGETABLE UZBRIS | .- X X

¥ The letter "X" 1s used to denote the ogscurrense of a food
1tem for which a count of the number of 1lndividuales could
not be obtalned, ,

“% Byany” 18 uged to denote an estimated number betwecn

twelve and one hundred; "several," {ive to twelve; and "very
many, " more than one hundred.

idea of ths mmwrical relstions on suoh goocasions, the &pproxi-
mete munbers were estimated whan posaible as "several" (5-12),
"rany" (12-100), or "very many" (more then 100). In organs
vhere it was imposaible even to carefully estimate the mmbers
of individuais for moliuscs or otheor anizmmsls present, the
latter "X" was used to denvte this occurrence.
Identifications of molluscs eaten were made es spocifio
as possible Yo establish not only the predatox\-pfey relation-
ahips of the iovaral farms, vat also to provide & tool for
the use of pu-aaitoloy.aﬁu ia working out the life cycles of
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f mportant fish peresites or human pests such &8s swirmer's 1tch,
Sohistosome dermstitis). It 1s evident thut in destroylng
many of t.hn molluscen hoats of such parmsites, the map turtle
mey be 8 distinct economie ssset, This may outwoigch some of

the competition which it offers fish for fcod.

. Ditmars (1936) deolareg that this turtle is marketable
for food. In so far as I am aware none are sold in Michigen

or shipped from the state for sale. 7The young do not &ppear
in sufficient mmbers in this state to provide a supply for
the pet and souvenir markets,

5, (Azaneip)

 Ghrysemye plgtes hellil (Orey) x
‘ Intergredes between Bell's Turtle and
Westeyn Fainted Turtle

- As ahown by Hartweg (M8) Chrysemym picte 1s represented
on most of the Upper Peninsule in ¥ichigen by interyrades
| between beilil and parzinatn, whereas the western painted
turtle (Chrysemys plote marzinmte) is restrictec to the lLower
Feninsula., The turtles of this gemus are the only native
forms on the peninsulas which bear bright red markings on the
sarapace end so are sasily diatingulshed from all others at
all ages and sises, Fishop and Schmidt (1931) sumarized
and illustrated the characters useful in separsting the sub~
specissy the interzrades nre intermediste in most of the
subspecifio charecters. ‘I’fao aight adult interirades which
I studied for food awragui\; 1:46.6 me (5.7 inches) in length,



TAZLE 46. HALITAT OF INTERGRADLS ouTwiE. PFELL'D TURTLE

ARD WELTERHM PAINTED TUATLE Ix ! JOBIGZAY

Author Date locallity tiavltat

nvans, As Te 1315 Hear wakeflfleld, Tosebhlc ronds
coundy

Jalxe, Je T 1910 Schooleraft lounty ‘River
Huthven, ‘e G 1804 Untonazon . ounty Jary filver
Ruthver, 4. Je 1910a Zlcklnson Zounty Drown wake
Thompson, U, and 1912k shiltelish .oint, Joud
iie Thompson chlptewa County

renging from 1206 to 129 nrs.§ the atomsch of one apecimen and
the colon of another were empty. Four of these turtles were
collected from o small pond about nine miles northeast of

Engadine, Mackinac County, on July 17, 1937. The other four
wore tsken from Plckerel Lake, near Harquette in Harquette

County on July 27-29, 1937.

It is unfortunate that so few specimens wore obttained

for the study of the food;‘of these turtles, tut the conclusions
drawn from extensive material of C. p. marginata presumably
apply also to the intergrades. Ths rosults of the anslyses

of the food of the mlL series of intergrades are ;iven in
Tebles 47 and 48,

Insects and thoiz/v equatic lervae, and crustaceans,
molluscs, and tqmtiq! plante eppoer to te the principel foods



TABLE 47. T POOL 30 INTEASAADLE oUlwnudl LLLLYL WURTLL

AND WEZTERN yAILNTED TURTLLE XN HICHIGAN GATLRS

~ Spomachs ' olons
Poad Item Composition Frequeacy of Composlition vrequency of
by Vgluma vecurrence by Volwwn ZGOUrTrencee
(%) e (x) ()
Rana 8T 42,7 lded e —
reather Trace 14.3
Crustageans G0 STel Sedk S7e1
Insects - 15.4 8547 7T 65761
lolluscs 86 42.9 Vel 2840
Sryptogams Trece 14.3 Sed 2.6
f’hanﬁrolma 24.8 87.1 7T3.9 65
Vegetable 246 57.1 1.9 57,1

debrlsa

of these turtles. The high valus.for fwogs in the "percentage
by volume® oolumn is due to tho occurrence of the remains of
~ two specimens in one stomachs The numerical relations of the
. food organisms and details of their identity are siven in
gable 48,

It As Snteresting to note the large nuabers of hard-
aoated seads of the white water lily {fastells odopata) ine
gested, These mature seeds, 813 in number, make up most
of the volums of the plant paterials eaten., They appear
no diffevent in the colons than in the stomachs, and probably
remain viable in pasaing through the turtle. This observa-
tion, confirming others pre;rlaualy cilted, sugziests that



TABLE 48. NUFBERS AND OCOURRZNCL OF ZACH

ITEN IN THi FOOD

OF BIGHT INTUERORADES DETWEEN DELLYS TURTLE AND
WEBTERK PATHTED TURTLES
e —— Sernlims e Aiodmrmte s
Yood Item S“tomachs  Colons Totals
% (7) (7)
PRO3E (Rﬁllﬂ 8l ) 2 .e <
gRUQTﬂGLAﬁS ® ;
cledocerea Ed ,e A
Sambarus propinguus .s 1 1
Cambarus dio;renes 1 - 1
S oambarus abhe 2 5 o
EUGIEST8
Ephemerida nymph 1 .o 1
fnax Junlus nymphs .o 2 &
Llbellula 8p. adult and nymph 2 .o 2
Synpstrum 8Le nywaph oo 1 1
Anlsoptera nyuphs & °e S
Lestes sp. adult 1 .o 1
igohnurse sp. adult oo 1 1l
Zygostera adult 1 o 1
Corixldae adults and nymihs & %) 16
Zelostomatlidae adults 1 1 2
Naucoridae adult .o 1 1l
Uytiscldae adults and nymo € 1 Y]
Hydrophilidae adults 1 1 2
Sxleoptera adult 1 ’e 1
leptoceridae larvae 11 1 12
Trichoptera larvae s 1 1
Sphlngldae larva 1 oo 1
Lepldoptera adultls 2 o 2
Chironomlcae larvae o 207 287
insecta 2 .o 2
SHAILL AND CQLAMS
Heligoua trivolvis 1l oo 1
Amnicola limopa .o X A
Gastropoda 7 X p!
© Bugcullum truncatunm X ve X
CRYPTIGALS
Seenedeamus quadrlcauda .o A X
liouseotla 85 . .o A A
Lplrogyra 8sp. .o A X
Hyalotheca dlssillens oo h X
i“{lamentous algae .e by i
Moss A X X
PHARZROCAMS
fotamogeton 8. . A oo A
Saglttarlia sp. .o A X
liymphaea advena A PN A
VEGUTABLE DEBRIS A A K

“ The ;otter X" is used to denote the occurrence of I'n-d
items f'or which ecounts of the numbers of (ndividuals eaten

could not be made.

234
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g
these animals nay be of ecologlcal slgnificsnce in the dlstersal
of water 11lles. o
On the basis of the limited material studled, it sppears that
;ntorgradaa betweon Bell's turtle and the westoran painted turtle

seon t6 compote with fish for food, rather than to prey upon them.
: "

Chrysemys piota marginata (Agassiz)

Wostern Painted Turtle

Description

Like the other forms of the genus the western painted turtle
is characterized by red markings on the carapace anc in lilchlzan
it is limited to the Lower eninsula, as 1t 1s represented in the
Upper Peninsula by intergrades with C. p. beliil, as noted above,
| Detalls of desoription and diagﬁoatlc charactera for the westcrn
 painted turtle have been given by Bishop and Schmidt (1931). The
sexes may be separated by the markedly lonzer lore-~claws and
grohter pre-anal lougth of the tail in males.

The range of T, ps marginata has been statec by Cishop and
 Sohnmidt (1931: 157) es extending "... from eastern MNew York
- throuch western low York and western ‘ennsylvanla, 9hlo, Indlanas,
and tho lower peninsula of Nichigan and southeastern Illinols..."
In the Lower Poninéula it cdoubtless occura 1n all counties (Ruthe-
ven, Thompson, and Calze, 1928) (Map 5).
Habitet and Habits

The weatern painted turtle is the most comron turtle on ihe
Lower Poninsula of Mlohigan. Hotwlthstanding the frejuency with
which the turtls 1s encountered, very little has been writion

regariing Lts habitas: In contrast, the life-history and halits of



Chrysemys Ue plcta have been rather thoroushly described by sev-
eral investirators in the eastern states., The dellclency of
informstlion on QL Le margzinats msay be due to an ssswsption on

the part of most workers that turtles of the gzenus Jhrysemys

are essentially alike in thelr llife-waye, anc to the poor ander-
standing of the systematica of the subsvecless Uahn's statemont
(19373 143} doubtleasn reflectz the views of wany other woriors
and accounts somewhat lor the rauclity of literasture strictly .or-
tinent elther to L. e marginata or to 2. p. belllls "Its Z. L.
bellll  hablits are so slmllar in detail to theso repoartec for

vee {E: e marglnataé that 1t would be largely repetltios to -rint
then hers +.." The alose slallarlty of food hablts of . L. plets,
Ce pas bellii, . p. mariinata and intergraces nay be seen Ly come

paring the data which I present with those of Zurface (llul) for

Se p. pleta (inclading intergrades with pleta mar-lucts), asd with

those of Pearse, Lepovsky, and lilntze (1925} for & merles of
intergrades between hellll and marsinstas.

In Tavle 49 18 zlven a selectlon of published materials on
the habltats froguented by the westerm palntoc turtle. A striking:
arreeuent 1s spparent among these obaservatlons and those for the
intergrades between mariinata and bellil (Zeble 4¢). Llimilar
habitats have besn Indlcatel for (. ie picta (Incladlaz pleota o

parcinata intersrades) by the following authora: fbbett (1334),

Allea (1899), savoock (1919), Ultmara (1205), owler (1006},
\
slenghaw (1904), lowe (1004), Jones (10€5), :Alcketson (1711}, and

Storer (1839).



TABLE 49,

AND OTHER PARTS

I 1
S

HABITAY OF THIL WESTERK IAIRTL!

ITG RAHGHE AS GIVEN

PULLISHED ACCOUNTS

VYO T AR

DL A T L)

TURTLE Iu

PN IRl Sy AT
IN S&V.RAL

Author Late Locallty flabitat
Conger, A. . 1320 Ylchigan Along ctreams snd
Hamge In in lakes and ;onds
»lehlgan
zllls, ¥ ¥ 1917 Vicinity foug- Llly sonds, oxbows
laa lLake, Che- of bsple llver,
Loygan. County  beach ;oo0ls
llankinson, T, Ls 1308 vakland County «alnut iake
Potter, D 1920 Barry County wall Lake
Rathven, A. G, 1911 Viclnlty Louth Lake, bay, river
Shore saginaw
cay
Ruthven, A. U, 1912 Jange in Along streams or
Le Thomipson, r.ichlgan about borders of
and Y. Thoumpson nonds and lakes
Thompson, Ce 1911 Cass County Lakes, on lsnd
Thoupaon, T . 18188  .anlstes Dayous, streans,
county lakes, -nd pleins
Thompaon, G 1915b  ionroe County  2iver Ralsin
Atkxlnson, I, Al 1901 Allerhany County, “onds, Jeo, water
‘ennsylvania in ¢reeks
Srown, Js Re 1925 VYicinity Hamilton, rond, saue :laces
' Untarlo as .helydira
serienting
Oahh, e e 1937 Illinols cmaller lakes, dltches,
tenyorary onds, and
sluislsh waters rc-
ferrin. shallow,
soft-bottoued, weedy
bodles of water
Conant, He 1938 Ohlo wet meacows, wowdland

poals, bogss, marshea,
broske, ditches,
ponds, lakes, etc.
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TABLE 49 (GORTINUED)

futhor  Date locality liabltat
Evermann, Se we 1980 Indlana '~ iakes, ;onds, and
snd H, #. Clark streans
llahn, . L. 1908 Indlana ronds
Hay, 2. F, 1892 Indlana ‘onds, pools, slug-
' * gish parte of
streams
vehAtes; Wa Lo 1907 Indiana larcer creeks
newman, s He 1906 Lake Maxininuckee, Staznant lagoons
Indlans and qulet bays

- Judging from the data in Table 49, it would seem that what
Gonsnt (19381 148) wrote ror the westeran paintec turtle in Onlo
slso obtalns for thls turtle in lilchican as well a8 in othor jarts
of its range: "ralnted turtleé are to be Iound In slmost any
locallity in which there is sufllclent permarent water to hile
thém and to suyrply them with food."” In ¥ichi an I have collected
the turtle from all environsents llsted by Jonant (1238) [for Ohlo
as given iIn Table 42 and in addltlon I'ronm a varlety of stream
nabltatse One of the largest catches of thls svecles whieh I
made in an overnlght trap set wes forty, which were taken in a
bayou of the Nuakegbn River about seven mlles ourt oL luskezon.
The spocles la very common in the juleter waters ol most lar:rer
rivers in the stats. Spocimens have besn seen sunnlng themselves
on objects Juat out of the water on the iiuron, Lt. Joseph, lals-
mazoo, Grand, Clinton, and laglnaw iivers. Indivicials l.avo bLoon

mot with in qulet portions of the .lack River, a trout stream In

Iy



Vontmorency County. They are of'ten taken at trout rsaring
stations on such trout streams as the uhlte River (Newayzo lounty),
Flatte River {(ienzle lounty), and “llver Iresk (Iosco Zounty).
Artificlal ponds, used for rond-fish propagatlon, such as those
of the ¥olf lake and Irayton flalns State "ish Hatcherles, are
also frequented by western ;alnted turtlos. In all these wators
they are most couwon per unlt ares where =z soft tottion supvorts
a luxuriant, though not over-abundant, aquatlc vegetatlon,

eatern palnted turtles in lilchlgan have been collected by
ne from environments where they are mssoclated with musk, snappinc,
ulanding 8, map, and soft~shelled turtles. In lakes the most
eommon anaociutés of thé painted turtles appear to be the snapping
| ahd Blancing's turties, and the musk turtle within the llmits of
"1ta renge. In the larger rivers of the southern part of the lLower
.Peninaula, its habltat sesms to he shared for the wozt part with
the map turtle.
Food and Feeding Hablits

~ In 8o far as I have observed, the western painted turtle is
entirely aquatic in its fesding activities althourh seversl in-
vestigators olaim that the aspecles exhiblts certain terresstrial
tendencles, Speclmens In the wild are sctlve fecders and during
summer months have been observed foraginz on the bottom in slhiallow
water at night snd in the early morning and evening hours. At
mid=-day they were usually basking.

Morse (19U4: 140) made the statement that "Its food consists

- of mollusks, worms, insegts and is indeed omnivoraus In Lts nablts.”

flewman (1906: 144-145), who studled the aztual feediny behave



for of this aspecies, reported: "They teoar thelr [ood to pleces
with jJaws and the long, sharyp claws of the fore-fest anc occaslon-
ally engage 1in an exclting tuz-of-war over the rossesslon of Iood.
| In seizing thelr rood, the head darts out rather speeclly but the
movement could scarcely be termed 'smappln:'." ilegarding the food
thilas author wrote: "Chrysemys *{picta mer-inata] ls not restricted
in 1ts dilet, but makes use of any sort of anliial food that comea
1ts ways, I have observed individuals feedin; on dead [lsh, dead
clams, decaying tortolses, worms, meat, and aguatic Insects.

They even capture the soft and defenseless young of Aspldonectes

Hankinson (1908; 236-237) reported that the stormach of a

specimen collscted on July 2 in walaut Luke, Oakland Couanty, lich-
1gan, "was found distended wlth the lsaves of some smsll-leaved

pond-weed, probably [lotomozeton pusillus L. or 2. follosus Raf,

Ce Ae Davia, who 1dentified the leaves, says regarding them, 'It
goors a3 1f they had beon scooped up from a meas of drift materlal,
such aa somotimes smccumulates In shallows, rather than nitten »ff
by the animal.' ith this material were ound water milfoll buds,
bunches of fllaﬁmntous alzae, and frults of the slender Haians."
Surface (1908: 15&) apparently c¢ld not study the food af
any specimens of C. 0. mar~inata but wrote: "... wo have 1llttle
doubt that the food of these turtles Ils practically the sane asa
that of the closely related Painted Turtle {Ce ps plotaj.”
Conger (1920: 45) atated that the specles "... feeds on
invertebrates, (1sh, amphibians and carrion.”

I

Cahn (1937: 137-138) wrote that "these stomachs of ton



specimens collected in southeastern illinolq] showed the remalins
of aqustic larvae guch as Chironomous and othor dipterous forus,
nymphs of dragonflles, mayflies and stonellles, aquatlc beetles,
gastropods, [inger-nail shells, small crayfish, tadpoles, =nts,
flies, and honey beos; only one anall, unidentiflable minnow was
found. Vegetable matter predomlnated, belns in the form of
chewed=-up masses of aquatisc pldants, algae, rootlete, leaves, atems;
And grasss Three specimens showed evidence of the scavenger

habiﬁ; there is no questlon of the fact that if dead matter ls
available, this turtle shows well developed scavenger instincts.”

Conant (1938: 150) stated: "Painted turtles (. p. marcinatal
are omnivorous. They will eat crayflsh, earthworms, snalls, in-
‘secté and thelr larvae, fish, carrlon -- lneludiar dead birds,
mice and turtles -- and a variety of aquatic planté. In ceutlive
ity they exhibit 2 fondness fof meat znd for almost sll reen
vegetableas In &ll the numerous observatlions made upon them both
in the fleld and in captlivity they swallowed thelr ilond under, or
at the surface of the wator.,”

Baker (1916: 233) studied the food of fifteen ;alnted turtles
from Oneida Lake, Hew York. These specimens have been examlned
by 8. Cs Zlghop and Ly Horman Hartwesz, who have aesured me that
they are C. p. marainatas. BEaker found the foou {or threc size

groups t¢ he an followss

Ypoup 1. Infancy, 25 mill. lonze 1 specimen examined.
Hirudinea . ¢ % 0 o & v &6 6 o ¥ = @ 20U cer cent.

InBeCta + o o ¢ ¢ ¢ ¢« ¢ o« o ¢ o o« « OO rer cont.,

"3roup 2. Youth, 40=~63 nill. longe O srecimens sxamincd.
CrustlCoa + ¢ ¢ o o & ¢« o o ¢ o o o 65 j:er cent.
InBECtS o « o o 4 ¢ o o 8 ¢ ¢ o o & 27 per cente.
HOmRLOUR 4 o o s o o ¢ o @ o o o 2 rer oont.,
Kollusca $ ¢ & 0 4 o @ ® 6 8 & o+ @ 2 »er cent,
Plants # & & o ¢ o & ¢ & b 4 ¢ e @ 4 ~er gente



)
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.~“Group S Adult, 112-154 mill, long. © speclmens exanlaed.
INBEOLER o s o o o ¢ « s s ¢« s » a & & 30 per coente.
YOliUSEBB o ¢ ¢ o ¢ o« 6 s o o ¢ a2 o o L1 zor cent.

"Me change from crustacesn to lnsect food in groups 2 and
-3 18 noteworthys 3roup 1 is not conoluslve as only one speclmen
was examine."

| Ny food studies of the wgstern painted turtle are based on
4135 specimens from various locallitles, as indicate: In Table 50C.
Sinoe the'number of turtles was 3o large the contents of the -
storachs only were analyzed. The total volume of food examined
was 423.1 cc.

The 413 western painted turtles studlied for food were obtsined
from {1fty~five lakes or poads, seven aon-trout and four trout
' streama, and five fish cultural eetabliahments'(Tﬁble 5C)s These
looalitiaé are well-gpread over the Lower Peninsula (¥ap 5). The
materlél fs doubtless adsguate to Indicate the ood of this turtls,
but information on certaln speclal ghases a: ita relatlon to ame
fish popﬁlationa, such as that of predatlon on eggs and fry, is
however, sﬁlll'lackiag.

In the following'ﬂnalysaa of the [food hablits, the specimens
from ¥hitmore, Wintergrecs, Filrst, “remont, aml ast Twln lakes
are treated soperately for aachrlake (Tables E1 throuzh 35).

This treatment [{acllitates corparison of the food of this specles
" %with that of other turtles which were collected from the same
lakess, Indivliduals from the resalning lakes and ponds have becn
corbined Into two sroups: (1) those from wisacllanesus lakes
{Tavle 87) and (2) those from river-mounth lakes (Tulle D8).

Adéltlonsl groups are those from: (1) non-trout streawms (Table Lu),
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TABLE 80, LOCATIONS AND HULBER OF WESTERN CALUTED TUHTLEL

WHICH COBRTAINED P00D PROX EACH

Lovation

hoqy of Vater

Yumber of

‘ate of

Gountl, Individuals Collection

“hitnore Lake

wintergreen lake

Mrat Lake

renont lake

Jast Twin Lake

RIVER-HOUTH LAXIES
Huskegon Lake

White lLake

EISOELLABLEOQUS LAXES

Cleay lLalze
Jewel lake
Long lake

Obrian laks

MoDonald lLake
¥1ddle Grand larals Lakeo

crece lake
Jorkted ake

¥itohell Lake

Adams lake

Washtenaw 16
Kalamazoo 21
Lontealm a7
Hewaygo 77
Nowaygo 14
a8

Huskezon 14
¥uskegon 18
152

Alcona 2
Alcona 4
Aloona 1
Aloona 2
Darry 1
Borrien 18
Zalhoun 1l
cRss 7
harlevolx 1

Charlevolix 1

I

VIItg-05:37;
L39=20:385

VII1123-24:30
V1II:26-28:30

Vil19=-BG:37;
V11:12-15:38

IN11=R:37;
VILi:17-20:30

VIII:10=-20:38

VIItlG:37
TI1:120=21:37
VII:22:37
ViI:15:37
VIiIi7:36

IX2L0=173387
Liel3=-141:87
Vi31:37
V1:11:37
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Sllver Lake Cheboygsan & VIIts:31;
‘ ' VIs3i137
rerguson lake Clare o VIIIi13-6138
vlsar lake Jackson 1 Vi1:37
Little Portege lake Jaokson 2 Ix311-12:37
strickland lake Jdekson 1 VIII:23~20:37
waterloo ¥111 Pond Jeckson 2 VIIIP18-19:37
Donnle Castle lake Yalamazoo 1 It 7337
Roblinaon Lake Nalamazoo 156 VIIIsou13a
Spring Lake Kalamggoo 4 ¥I11:11l-12:30
Indian lake Kent 1 VILtR21:37
¥1l1ll lake lake 1 Viilaisl
Rallroad Lalte lake & Viii22:01
Pere karquette ?ond bason 1 VIiis21:31
i“lamon lake Mecosta 1l VIIIi6=T838
dush Leke Yontwmorency 1 VIL:4:3)
Wildflower lake Hontuarency 1 VIig=5:37
Kimball Lake Hewsyro 18 15:5=3:37
Island laice Oakland 1 VIT124=256337
Softwater Lake vakland 1 Viitooi a7
#aterford fond valkland 1 VIDea1:37
tdewey lake Cgenaw VIi2U=21:37
ix11ls lake vgemaw 7 VItR0=-24:187
Nester Lake Jpenaw 1 V1:inz:i27
sherliden lake Osceola e VIILIiS=d:30
sturgeon lLalke Ste Joseplh 1 V12157
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Jreat User lake
Saddle Lake
Sghoolsection Lake

wolfl lake

Cassldy lake
crooked lake
vexter F1ll Pond
liorneshoe lake
Lovelsnd Lake
kud Lake

Silver Lake

- %Welsh lake

keauwatake Lake

HON=-TROUT STHEARS

Lattle Creek River
Falamazoo Hiver
Jpro Creek

Xuskegon Rlver
Glinton River

Huron Hlvear

Shigwassee Hiver

Van Duren
van Luren
Van Duren
Van uren
#
Yashtenaw
washtenaw
washienaw
sashtonaw

tashtenaw

 Washtenaw

Pashtenaw

agshtenaw

Kexford

Calhoun

falamazoo

Livingston

Luskegon

Cakland

Cakland and

iashtenaw

vakland

Cﬂugtﬂ(ﬂt—‘

o

XA N Y I T a P

)

o

IXs10U=113:37
VII1:119,25:37
IXiu=10:37
VIii:i9:37;
/TI11:30-31337;

Viii20:38

o

o

VIILi4=3:37
VIT{elU=11:357
VIILiR4=-286:37

Vi:i2l:30

I =937
VII{3$19=20:37

VIt1R-14:373
VILIi£26=-27137

VIiItl4g-15837

VIIiG:37

“datet
VITE113:37
VIiIi2:13¢€
VILIIiEY=TAz) sl
Vilig6:37
VIil7133;

VILeT130;
VIII 2335

VILt19-20:87;

IAs21:37



[ 42}

TROUT STREAFS

Faldwin Creek lake 1 VvITi23:31
Little EsHlstee River  lLake 1 vI:Do:ol
Pere Larquette River Lake and 2 VIilidiZl;
: lgson VIisl4:31
ﬁunt Creek . : - Lontuorency 1 ~ate?
PISH HATOHERIES 19 .
' wton ¥ Dakland .4 VIIsRu13l,
Erayton,“lain’v VIIs1p=01137
Syaset water Zardens Oaktland 10 IX:2¢137
Pentwater - Jceana 1l imteY
@ ' van Guren 3 VIBC1303
) wWolf I.a.k‘a oot
- | VI:26:37
-. - tnorthville _ SayNne l VIIs1l4:132

(2) trout streams (Table BY), and (3) fish culturasl statlons

: {Table 80). Theae zroupings have been made, as for the other
specles studied, on the basls of the separate ecologzlcal unlts

- represented, In.Tablaaiﬁl and 87 data are zlven for a comyerl-

- gon of the [ond of thils turtle with that of other ayu~tic specles
studled. In Table 62 are presentod detalls of the nurxbers snd
¥inds of food eaten.

uhiggg ore Lake. Some of the outstanding physloal and blolo-
zlocal features of Whitmore Lake have been glven in the dlscusalon
of the food of the serles of musk turtles studled fro.: thls body

,: . v | of water. Of the sliteen spscimens (Tablc 50) contalinln:~ rood,

‘the thirteen which were measured averaged 121 mn. (2.2 Ilnches)

R and ranged from 102 to 143 mm. in length, A sumuary of the lood

- of the serles from thls leke is glven in Table 81,
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@  PABLE Bl. THE 00D OF THE WESTURE PAIGTED TURTLE
IN WHITHORE LAKE

Basod on slxteen stomachs containing 18.2 cc. of [00d,
More speolfic determinations of [ood ltems are siven in

Table €2,
— I _ ,
T Fooa teem epoetion  renueney of
A (<) (o)
crayfish Trace 843
Inseots | 5.5 CZ748
Snalls 1.1 240
Algae | 128 0565
-‘?hgnerOgnms | ' 791 38
o - Vegetable debris | 146 6245

The principal fooda of the western painted turtle In vwhitnore
lske are insects and aquatic vegetation. The insectz taien in
greatest numbers were larvae of hydroptilidi caduls fllas and
midgé larvae, Avlarge moth, which probably fell upon the water,

wes also eatens rilamentous algee and Zlodea cansdensls wers

the chlef plant materials consumed. Although found in only slx
séomnoha, the Elodes (14.4 cc.) was Ingested in en smount about
six tiwes that of the slgse (2.3 cce), which was In ten of the
stomsacha.
Alntergzreen lakes A description of scveral vhysical and
blologlcal featurea of Wintergreen Lake has been lven in the
. actount of the foodl of the snapplng turtles stucled from this

body of water, Twonty-one western palnted turtles (Tavle -=Cj



TASLE 8§28, THHE FOCD OF THE HEUTERN PAINTED TURTLE
I SINTLRCREZH LARE
sased on twenty=-one stomacghs contsining 45.8 coe of

food, kore specilic determinations of food items are :siven
in Teble &2,

28

e T e e =

Food Ttem e e
| (%) (%)

Gewme fiah 2od 4.8
Unldentified fish Trace 4.8
Inaects | ~ 2.1 10G.0
iscellaneous Ge2 19,0
invertebretes#* =

Cryptogana . - 71G 816G
‘i“hanarqgm . 444 Zi.1
Vegetable debris G 3543

% Ineludes the remains of a crayflsh in one stomach and slx
wator mlites ln three stomachs.
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- from this laks contained food. The ten specimens on which
messurements were taken, from this seriec, ranged in carapace
lmgthtm 94 to 142 mm., averaging 127 mm, (5.0 inchies).
A sumnary of the analyses of 'thn stomach contents of the
ipdividuals in this series is given in Table 52. Details
‘88 to mumbers and kinds of J0od Organisms oonmuiod are pre~
‘sented in Table 62,

The item for game fish shown in Table 52 is mede up by
@ smell lsrge-mouthed bass taken by ono turtle. This fish
- was 'apparently not earrion when eaten,
Insects and agquatic vegetation appear again a&s the most
* important food of this turtls. Of tho inasccts, 1387 caddls
f1y Iam,‘ 919 haliplid beetle larvee of the genus Ifeltodytes,

~ and more than 190 mayfly nymphs were the most important.,

Filsmentous algae somprised by far the dominent plant naterial
ingested. In three atomachs theve wore forty-ssven wheat
grains doubtless derived from food scattered along the shores
for wﬁtorifowl. Some of the greins were in e very ruch softened
. ooud&bién in the stommchs, indicating they were perhaps under-
going dlgestion, |

Elrst Leke. 2 deespription of the habitat and assoclates
of turtles in First Lake has been given in the aceount of
the food of snapping tnii;loa from this lake. The twenty-seven
specimens of the western painted turtle whioch oontained food
:m_; thia body of utorrégiuctoé on suyust 23-24, 1938, The
sverage sige of these individusls s 126 mn. (5.0 inches)
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TACLE 53, THi# 100D OF TEE SUSTLR JAINTID TURTLL
I PIRSET LAKE
Jased on twenty-seven stommche contalning 23.2 oce of

foods wore specific determinations of food ltems are given
in Table 82.

e Comia e ettt A= ettt o o e S st e s e e reamr ot —re: g

oot Teom ER TR
ja (/%)

Unidentiflied fish Q7 3.7v
Ingects 3244 77eC
¥iacellaneocus 28 29.6
invertebrates+

Algae 48,4 TUed
Thanerogame | 13.2 2046
Vegetable debris | 246 519

renging from 98 to JA4E mm. A summary of the food found in the
stomachs of the turtles from this leke is given in Table 53.
Numbers and more specific identity of food items are given in
Table 62, |

Insects and aquatic vag#tatlon appear yet agein as the most
importent food of this turt;ﬁ. The predominent insscts are
dragon~fly and damsel-fly nymphs and adults, caddis-fly lervae,
and soldier-fly larvae. 'me Odonmta taken as s&dults are mostly
females, which were probatly captured while they were laylng
¢ggss Fllamentous algae wore the only cryptogams taken and
conmpoeed nore than threg%tourthu of the vegetable matter ingested.
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 PAfty-four seeds of the white water lily were found in one
stomach, |

Fremont lake. This lJarge body of water, reported to
be 1 3/4 miles in greatest lengcth end one mile in greatest
width, has & meximum depth of 102 feet gooording to the
survey mads by the Institute for Fishories Research in 19206.
It has = few spring inlets’in sddition to the mein tribuiery,
Tennsry Cresk. The outlst im Brooks Creek, of the Uuskegon
River system. BEottom types recorded for the lake are sand,
mud, and marl, with éand as the chlef type in the shoal areas,
ghara 2p. is the precomirant plant in the open water alon;
with em potmogotona. Earginal vegetailion conasists largely
'of spatterdock, plckerel weesd, ocat-tails and loosestrife.
Bass, sunfish, perch, and pike are present as are several
spsslos of foregze fish. Creyfish, mollugca, and aquatic ip-
sects and their larvae are sommon,

COmwrcial turtle trappers have reported excellont
catches of snapping turtles from thiz lake in recemt years.
Only a few snappers wore collected by me, but the largest
serieos (108 inlividuals) of western painted turtles wlich I
have from any one lake was obtained during two days end
nights of trapping on the north end east shore of thls lake,
on & bottom of hard 'sand overlain in a few restricted areas
by soft marl, Seventy-seven of the specimens contalned food
for analysis and avergsed 121 mm. (4,80 inches) in lencth
ranging from 88 to 153 mn, A summery of the food which they
contained is givqh in Table 54, Addaitionsl deteils of numbers
end kinda of food items eaten ere given in Table 62,
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TADRLE B4, THZE #0900 OF TUE WHESTERN PAIRTLL TURTLL

I+ PRENORT CAKE

Cased on seventy~seven stomachs oontalinins 66.3 cco of
foode. Lore specific deterainations of food ltems are given
in Table 882,

frequency of

~ Compoaition

#o0d ltem by Volume '~ Jecurrency
%) | (%
Game flsh 2ed 246
Forage fish 2.1 7.8
dnidentifled "ish 0.2 - 1S
Carrion - 1.8 1e3
Insects T 41§
lﬁxscellaneous animalgw 1.2 | 1C.4
Sryptogams 225 SGe4
“hanerozams G7.8 G4&.0

vegzotable debris | Ge7 Sle2

« Inclwies the remains of an oligochaete "earthwor=" in one
and two amphlipods, a water miteo, and & splier In one stounon
each and the remeins of a crayfish In ozch o0 two slonachs,.
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The gsme fish taken by these turtles were a small
black mbpi. and & small yellow perch, Forsge fisih identi-
'ﬂod. m bottom-dwelling darters. Adult beetles, teorrcs-
trial and aquatle, und poldier-fly and ecrens-fly lsrvao com=
| posed the moat significant partion of the insects caten.
- An adult moaquito in one stommch sug.ests & possible role
‘of this turtle in the control of this insect pest (1570
_ moaquité pUpae wore ,fm,  one of the spscimens from a
fish hatehery pond). The leaves, growing portions, and
| seeds of pdtamgcﬁom appeared to be ebout twice ms important
as food of the painted turtles in this lake as did [1lamentous
dlgno. In four stomachs there were ninety-eight sceds of
the white water 1ily.
The striking manner in which the food data on this
,hrga gmup of specimeas nomborates those of the smaller
| gerieas fopr other individual iskes indlcates the adequacy of
) &t'a“in the smaller serics on which to base oconslusions.

East Twin leke. A brief description of soms of the
mya;eal and blologioal features of Eest Twin Lake has been
givan in the gecount of the snepping turtles studied from
this body of water. The tonrtoen apecimens which contalned
food for analysis from th:.a l.nke were collected on the
dates given in Teble 50. ‘me .averaze size for eleven of
‘these turtles for which ms:nsémentu wore cbtained 1s 132 mn,
(5.2 inches) ranging frem 105 t& 156 mm, Sixty-two additional
individuals whioh were trapped 1:1 this lalke during the swmmer
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TAZLE 55. THE £00D OF THE wWLSTHRN UAIHTLD TURTLY
IN EAST TWIN LAKE
Lased on fourteen stomachs contalnling .3 cce of food,.

 ¥ore specliflic determinations of food ltems are ;lven in
Table 624

[ et == A e e e =

_ Compositio Fregquency of
rood Item } by Volume vgourrence
, | ’ e () (,)

Jame fish ‘ 16,1 7ed
uatsy mites | Trace Tl
 Inmeots 28.0 €443
snafls 9.7 | 4249
Algae ‘ | 39.8 7104
‘hazero:ama 2.2 2040
Vegetable debris . 443 2640

of 1936 were measured, marked for future recognition, amd re-
turned to the water as a psrt of the population denasity and
growth reto investigations being conduoted on burtles in this
body of water. A summary of the analysea of the food in the
stomachs of the series examined from this leke is glven in
Table 55, Additional deteils of the mmbers amd kinis of
food items eaten are given in Table 62,

The urmsvally hrge percentage ocorposition by volume shown
for gsme fish in nﬁh 55 s constituted by one young pumpkine
seed and is therefore pm%ubly ot & true index of the food

i
1



TALGLE BEe TUE 00D 0P THi SASTHRE PAINTLL TUATLL

In RIVER-}FOUTH LAKES

sased on thirty~twe stomachs contalining 33.7 ¢c, of rood,
rore specific determinatlions of food ltems mare ziven in Table
&2, '

" Composltlon  rFrequeancy of
fMood Item by Volume “Jgourrence
(7) ()
Glizochaste "earthworms" le2 1548
Jrustaceana 3eC 564G
insects 37.1 588
fnells 349 1846
Algae 25.8 73 4C
vhanorogams 8445 Gl oL
Vegetable debris T 1c.6

relations. Insects found were slmost entirely nymphs of
Odonata end caddls-fly larvae. Aquatic vegetation, espeeinlly
fllamnntuﬁn algke, ia the most important component of the

food of almost all of the individuals, Insects rank next in
significance,

River-mouth lakes. The two river-mouth lakes from which
I have cbtainad wastern painted turtles for food study are
Muskegson and White lekes, The genersl nature of these waters
was degeribed in the dlscussion of the data on the food of
sixteen snepping turtles from these lakes. The thirty-two
peinted twrtles which contained food were collected on the
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‘seme dates (Table 50) as those given for the susppers} fourteen
|  were obtalned from Muskegon Lake and eighteen from ihite Lake.
The aversge length of these individuals ie 124 mm. (4,9 inches)
 ranging from 32 to 154 ma, A summry of the findings on the
_ food in the stomachs of thim series of turtles is glven in

- fable 56. -

, As for inland lakes, ﬁln food of the western painted

. tun-la in thess rivei*—mth lskes is dominsted by inseots and
aguatic plants, The insects ensountered in greatest volume,

- nupbers, and frequency were larvae of hydreptilid ceddis-flies
and saquatio pyralids, The pyralid larvae averaged forty-three
pdr stomach for each of ten turtles in which they were found,

- Host gr them were in housos mede of Lemne tripulee which, in
. 1taedf, iz often taken as £ood by the painted turtle in this
and et;har nt.oru. Fllamentous algae and Llodea canadensis
made up most of the aquatle vegetation found,

Missellaneous 1akes. As for the msk, snapping, and
Blanding's turtles, specimens of the western painted turtle

from several different lakes mve keen placed in a group
named “migosllansous lakes,” The names of the forty-eight
hkca in thia group, the number of speoimens from each, and
the dates of collestion are given in Table 50, These bodies
of water mieolog,iqinlly diverso, but the 152 turtles studled
for food from them have been assemhled to demomstrate the
avq&uge nature of tha food consumed by a wide-spread and
‘random sample of the total population In the state,

The averege ungth of 136 specimens in this sories for
which I have moaq‘mantc 18 122 mn. (4.6 inches) ranging
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TADLE B7. TiE #00D OF TH:S WESTLIM PAINTII TUATLE
IN KISCLELLANEOUD LAKES
sased on 152 stomachs contalning 152.7 ece of [food,

iore specific determinations of food items are ;ilven in
Table 62,

composltion Jrequency of
ifood Item by Volume Ucourrence
{4) {Z)

Jarrion 5.9 Sed
Water mites Traces 240
Leeches and oligochaete Tpraces 2ol
"sarthworms"
Crustacesans 83 15.2
Ingeots 1541 54.C

~ Kolluscs ‘ 11.7 1347
Sryptozams 207 SUeT
fhanorosams 27 .9 41k
Vegetable debiria Sed 4248

from 49 to 165 mm, A sumnery of the analyses of the food in

~ the stomachs of 152 tndividuals is given in Table S7. Addi-

tionsl details as to mmbers and kinds of food orgsnisms oon
sumed ave given in Tsdle 62.

In the pm.dqn&nnaao;or insects end aquatic vegetation
the food of this large series resembles that of the apecimens
fyrom lakes reported individually, Cyuataceans, including
smphipods, lsopede, and crayfiah, and molluscs assume a
8)1ghtly greatst role than heretofors,

i

]
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TABLE Boe THE 500 OF THLE wWXESTLRH DAILTLD TURTLL
LN HOR-TROJT STREALE
Gased on LIifty stomachs contalning 3€.2 cce of food,

kore apecifllc deterulnations of food items are civen in
Table G2,

I I

E R R
(%) ()
leeches 1.8 U
srustaceans 11.56 28,0
Insects ' ) Ve? 360
imalls S0 16.0
Sryptorans , B3 LLW0
Thanerorams 43.2 v 54,0
vegotatle debris 1.3 U,

Hop-trout sireams, The western painted turtles available
for foed study from non-trout streams were mostly obtained
fram the larger rivers in the southemn part of the state (Teble
80}, OFf the f1fty specimens in this series, thirty-three were
from Price’s Bayou on the Muskegon River about seven miles
upstream from Huskegon. As has been indicated, painted turtles
are generally very common iv the quiet-water portions of such
streams and little difficulty was encountered 1n obtaining the
saunple for study.

The averago sigze of forty-five of the specimens studied
for food from theas waters on wnich measurements were obtained
18 123 mm. (4.8 inches) ranging from 63 to 159 mm. 4 compllation
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of tﬁo food found in thoe fifty spoclmena cowposing this series
1s given in Teble 50. Additional details of the numbers and
¥inds of the food items eaten aré given in Tadble 62,

. The incrsees in the amount of orustacesns in thesc stomachs
ovar those of previous series may be due t¢ the grsater mumbers
of these orgunisms emnly thought to exist in lotie than in
lontle enviromments, Insedctsy, moatly aquatic nymphs and larvae,
- petalin & position of some importance. Joth by velume and by
frequency of oocurrsnce, mﬁﬁéﬁ,vegetation is zzain exhibited
as the most irportaent food. .,

.. Axout streams. Although only five western painted turtles wire
‘availabls for food~habits study from trout streams, the data

on the f£00d which they contained are presentsd as a separate
catezorys Opportunity 1a thui, rrovided for a comparison of
kinds axd smounts of items eaten LY this turtle with those of

the snapping and Bhndingfu turtles from waters of this ooo-
loglonl entity, Indications from the data in Table 59 on the

food of five specimens msems to be that aquntlc insocts and

thelr nympha and lervae are l\.\tha most important food of the
turtls 1n this type of hnbit%t.

Fish batchories. Hineto\‘vpn specimens colljoted st fish
hatcheriss ocontained food (i‘aég.a €0)s PFifteen of thoase indie-
viduals for which mswmnta’@\mre obtained remged from 105
to 153 mm., averaging 127 om. (5.0 inches),

Ten of ths turtles in tm:"ﬁ;gjeriea wore taken ot the Sunset
Water Usrdens, from ons of the fiah rearing pords while it was
being di'unod. This pond was be;hs.i:{ used for the propagation

It
/

/

!



TADBLE 89. THL 2020 OF THE SulTiill L AINTe! SURTLE
IN TROUT LTRIAES
sased on flve stomache contalning 10.35 ece of [ood.

Lore specific determinations of food ftems are zlven In
Table 62,

Composition “reguency of
Food Item bx, Volume Jecurrence
- (:ﬂ) (I"‘)
rog 9ol 500
Crayllah 1Uew 404G
inpeats 8Ca0U BU WG
. 1y o
Lnall irace BCay
Algae irsce 8¢.0
fhanerozams “race 200

of bait and forage minmowo and zoldfish, At the time, the tur-
tles were concentrated with very many young fish pear the out-
lat, in & small pool of water with a surfsce ares lcas than
one~tenth thet of the bottom of the pond. The remainins nine
spocimn“::\rfrom the bluegill and bass rearin: waters at the
Wolf Lake Hatchery, bluegill or forace fish rearing ponds at
the Drayton Pleins Hatchery, and a trout racewsy at the Pente
water Rearing Ststion, In spite of the fact that all these
rearing enclosures exre shellow over thelr entire area cnd that
they contain o.bmml’ly high concentrationa of mmall fish, only
ong gmall blunt-nmq‘& minnow represented the propagatec specica
in one stomsoh,

/
)

/



TADLE ©60s THE POOL 08 Ti WLITLRN VALLT.LD TUXTLL

AT PISH MATCHERI:S

Based on nineteen stomachs contalning 29.1 cce 2f [o0d.
Kore specific determinatione of food items are siven in
Table 62, '

Compoait Frequency of
Food Iten by Volume vesurrence
y () (%)
Forage fish led 1C.5
Unidentified {ish Ued 563
Sarrion Séed Ead
ingects 2.9 5763
iscellaneous 11,0 21.1
Invertebratos _
Cryptogama 1o 36,0
Fhanerogama T1e3 31.C

Vegetable debris e 3le8

The carricn, appesring as & £food item of some irportance
in Table 60, was an;i*oly somposed of the yremains of a larpe
bluegill in the stassch of one individual, which was shot
woile feeding on the /dead fish,

Inssots tsken 1#@1udod scme forms, such as may-fly and
dragon~f1ly nymphs and oaddls-fly larvae, which ere important
as food for the fish being oultured in these waters. 7o
countorbalenss this possible liability as 3 competitor for
food, the sonsumption of predacious beetles and 1570 mosquito
pupse maat bo roaosniupd &8 an asset,
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In Tebls 61 18 given e summery of the food contained in
394 stomachs of western painted turtles collected from wlld
or natural waters in Miochigen. The data for Tebles 51 throurh
| 59, on inland lakes and ponds, river-amouth lakes, and trout
- and non~trout streams, have been combined in the preparation
of th."l-q summary account. Fae obvious reasons the material for
fish hatcheries (Teble 60) is mot included hers.
The data in Table 61 and ia my previous food mumaries
for this specins, 88 well as the observations of earlier in-
vestizators on the food of the weetern painted turtle, demon=
| gtrate conolnsively that the apecles is ompivorous. Insects
and other aquatic invertebrates, and aquatic plants, compose
~the bulk of the food of almost &ll of the individuals studied,
In Table 62 are given counts of the numbers of animals
in thn food of the turtles studied. 7These courts were rmde

‘whenever precticable. The counts and detailed determinations
woere mads to bring out the ecologleal inter-relstions of preda-

tor and ey amd to faollitets evalustion of the data from an
economic point of view.

The data in Table 62 again demonstrats the cmnlvorous na~
ture of the western painted turtle. 4lthough the zreat impox-
tanse of the meny kinds of insects in the food is ovidensced by
the mmbers in which they are cangumed, the even greater im-
portance of aquatic vezetatiim is somewie t submerzed in this
tabulation, It le interesting to note, for the plant materisls,
ths eonsiderable number of species involved. Additionel species





