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Abgtract

A total of 95 painted and 50 musk turtles were captured during a
9 week fishing experiment during the summer of 1949, at 36.5 scye Fish
Iske, Livingston County, Miciigaa. Three men sepsrately fished 3
stations the first 3 veaks, 3 stations the second 3 weeks and &6 staticns
the last 3 weeks. All turties caught were released at the dock in the
evening after having & vaite number painted on their backs. Records
vere kept of (1) criginel capiure station of turtle, (2) recspture
stations of turtle sod (3) stations wheve turtles vere anly seen but
not caught (sight-record recaptuves).

The experiment indicated that swaller psinted turtles (2 1/2 -
4 inches) retwrned wore often to their original capture stations than
larger peinted turtles (& 1/2 - 6 inches) end thet the larger musk
turtles { 3-b inches) returned move often than the smaller ausk turtles
( 2 1/2 inches). Forty-one of the painted turtles returned to their
capture station at least once and one rcgmue. 15 times dwring & period
of 29 days, covering & winimal distance of 4 1/3 niles. In a total
of 97 returns, painted turtles aversged 900 feet per day (meximum - 2,100



.

£t, por day), Fifteen of the msk turtles returned to thelr originsl

stations at least ococe, ooe retwrning B times fo 3h days, treavelling s
minimel total distence of 5,600 feet. Hexizum distance travelled per
day vas 1,525 feet, whils tie average For returniag susk turtlss wus
only BOD feet, Obssrvations indicated that turtles jrobsbly returned
o stations by folloving the shove line and not by crossing the lake,
Pajnted turtles were eoean 22 tiwes and musk turtles &9 times as
often &t their howe stations alfter marking ss thwy would have been if
they bad bess moving in 6 randon mauner, Svidently some painted and
nusk tartles show very defianite indications of homing behavior anl somw
no evidence of it vhateosver, What causes the homing is not clear,
bat it usdoubtedly is elither one or s cosblomtion of such things ae
fnatinct, steady travel along the shore 1line untll & recoguized location
is reacied, learning and curicsity or other factors which &re unsuspecied.
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Relatively little has been done in sttempting to learm about
movements or migrations of fresh-water twrtles. Cegle (1944) studied
wovenents, homing behavior snd migrstion in Psewdemys scripta elegans,

Chrysemys -icta spp. and Terrspene carclink. He found that individusl
aquatic turtlss, removed from a particular regiocn in & lake or streanm,
vill usmally return to that region when released; that aguatic turtles
{except soft-shelled species) may move long distances overland; and
that territorislity seems 40 be non-existent. He further noted that
auozhl movements occwr as vandering in the early spring and hunting
for suitable hibermating quarters in the late fall. Pearse (1923)
reparted that of 166 painted turtles that ware recsptured, 50 (30%) had
travelled, vhile 116 (70%) nad not. The aversge distance travelled
was only 112 meters in an average of 5 months and 19 days, Ue states
“Even after a year or two most of the tagged turtles vere close to the
place where they had been released. This shows that painted turtles
are rather sedentary animals and, if their environment remains favorable,
will remain in one locality for years." Risley (1933) noted that the
nuzber of musk turtles in shallow water in suwewer is appsrently less
than in the spring, probably due to increased activity and reange,
rather than migration from shallov to deeper water after the breeding

agason.
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During the summer of 1949, while engaged in a fishing experiment
for the Outboard Boating Club of America (lLegler, Hagserd, Hasen and
Tompkins, 1950), I had the opportunity of comducting observations on
the homing behavior of the central painted turtle (Chrysemys picta
marginata Agassiz) and the common musk turtle (Sternctherus odoretus

(Latreille)). The locality was Fish Lake, Creen Osk Towuship, Livingston
County, Michigan, located sbout twelve miles north of Ann Arbor, Michigan.
Fish Lake is & marl- and wuck-bottomed lske of 36.5 scres with considersble
encroaching shore line and a very repid drop-off along most of its
perimeter,

Sixty-eight stations were marked off avound the shore of the
lake approximately 50 feet apart, except on & section of the east shore
line vhere only two widely separated stations were located (Fig. 1).
Fishing wvas done from 2 to 8 p.m., daily, June 20 to August 24, 1949, by
three persons each in & eeparate boat. From Jume 20 to July 11
inclusive, only stations 19, 56 and 67 were fished, each station being
fished by one person for the entire twemty-two days. From July 12 to
August 2 inclusive, the same thing was done at stations 28, 46, and 68,
From August 3 to August 2k inclusive each person drev randonly esch dey
one of the sixty-eight staticns to be fished, Esch fishing station
was &t & depth of approximately 10 feet.

All fishing was dope with cane polss or fly rods, using worms for
bait, and all turtles wvere caught in this msanner except for a few
individuals unwary enough to be caught with the hands from the boat,

The turtles apparently wvere never seriously injured by the hook, as
the hook usually never penetrated their bomy jaws and they were seldom
hooked 1in the gullet, The turtles were msasured to the neareat one-hslf
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inch, snd were given & number vhich was painted on their backs with
vhite enanel, Unfortunately some of the turtles started to shed their
shields in August and thus lost part or all of their numbers, making

it impossible, during the later period, to identify them. The white
sunbers had & distinct advantage over other methods of marking in that
turtles could be identified in the water should they show no inclinmation
to being caught. All turtles caught weye kept in the boat until the

end of the day when they vere released nesr the dock (Statiom 12).
Records were kept of (1) original statiocn of capture, (2) recapture statiom,
and (3) station at which numbered turtles were seen but not caught
(sight-record "recaptures”). Turtles for which recapture or sight-
record "recapture” data were secured are listed on Fig. 2, which also
lists the stations at vhich turtles vere csught or seen., Uncircled
nupbers indicate that the turtle wvas captured &t that station and re-
leased neer the dock, while circled nubers indicate that the turtle

vae only seen at that station on that date,

In all, 98 painted turtles, aversging b 1/2 inches in length of
carapace (range 2 1/2 to € inches), and 50 musk turtles, averaging
about 3 1/4 inches in length of carapece (range 2 1/2 to b inches),
were marked (Tabtle 1).

Table I
Leagth-frequency distribution of marked twrtles
leagth Painted Musk
2.5 1 &
3.0 7 25
3.5 10 17
5.0 33 k
k.s 1k
5.0 15
5.5 11
6.0 7

" POTAL o8 50
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In comparing the mumber of times the painted turtles returned
to their original capture stations with their size, it seems that the
smaller turtles (from 2 1/2 to 4 inches) aversged a greater nuzber
of round trips than the larger turtles (4 1/2 to € inches). This can
be showvn as follows:

Length of painted turtles: 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0
Average nuzber round trips: 1.0 1.1 1.5 1.2 0.8 0.6 0.7 0.k

Evidently the larger turtles have a greater itendency not to retwra to
their originsl capture atation, but instead to wander around the laks,
This can be further shown by the fact that 51% of the turtles from
2 1/2 to 4 inches returned to their criginal capture sitc at least
once, while enly 36% of the 4 1/2-t0 6-inch turtles returned. While
this difference is not statistically significant, 1t indicates a trend
vhich possibly could have been proven atatistically if & largesr sample
had been involved.
There iz a different trend with the musk twrtles however, which

can be shown as follows:

length of musk turtle : 2.5 3.0 3.5 k.0

Average number round trips: 0.0 0.6 1,1 0.5
Bere the small (2 1/2-ineh) turtles vere never seen to return, while
the medium- and large-size turtles returned more often., Agsin the
differences are not statistically significant duve probably to the small
saxple, Of the SO wmusk turtles marked, none of the 2 1/2-inch, 31% of
the 3-inch, 38% of the 3 1/2-inch and 25% of the b-inch group returned,
asg far a&s could be determined. Musk turtles are bottom-dwelling species
and therefore may have been at stations and not been noticed and recorded.,

The painted turtle, being more active, & more agile svizmer, and more
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apt to bask at the surface, Is more lilely to be noticed,

Of the painted twrtles, %7 were never seen to retwrn to their
originel station (or within 100 feet of it) while bkl returned to their
original station at least once, However, during the last twenty.two
days no two stations were fished twice snd painted turtles had begun
losing their shields; thereforw the first fority-four days of the
problenm are mowe revealing in this part of the study. Of 60 turtles
marked during this period, 24 never returped to their originsl station,
vhile 3% returned at least once. For these 36 turtles, the returne were:

Funber of returns: 1 2 3 & 5 6 T.ieeeeeesls

Nusber of twtles: 17 € 7 1 2 1 1 ...ieeueel

As can be seen above, one turtle §o.hk, 5 inches in length) returned
to its original station (Wo.%6, fished by the author) 15 times. This
wvas during e period of anly 29 days. In one seven-dsy stretch, duriag
this period, Fo. il wes csught every day. This means that after bdeing
relessed every evening at 8:15 p.m. at the dock, it bad irevelled to
station 46 (s distance of 1525 feet by the shortest route, directly
across the lake) by 2 to 8 §.n. (nearly alvays by 2 p.m,) the next
day. Thus {n one week it hed travellsd s mintmum of 1 3/ miles, After
skipping one day, No hlt wvas captured 7 sdditional times and wade 7 uore
trips from the dock in the next 10 days, After svery one of these 7
releases at the dock, it was hack at station 46 again the next day,

Thus in 18 deys it was captured 14 tives and made 13 trips from the

doek for a total minimum distance of §608 yesyds or 3 3/b miles. It

could heve travelled along the shore betweea stations for a considersbly
greater distance., This turtle was taken vgain 8t statica 45 three days
after the 18 day period and again § days later et station 48, Both stations
are vithin 100 feet of the original station, During the 29 days, this
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turtle travelled @ minimum of & 1/3 miles, Turtle No. hh seemsd to be
exceptionally curious &nd unafraid and there mey be sowe possibility
that learning had an inflwence oa its exceptional record.

In & total of 97 returns to original stations painted turtles
averaged 900 feet per day. This ie certainly a ainimum figure for
several ressons partially explained shove. Turtles may have gone along
the edge of the lake and thus travelled considsrsbly further. Also
these 97 retwrns include those vhose returns were noted after long
periods in vhich no cbservers weres present. Agsin, many turtles had
wmdoubtedly been at stations several days bdefore being chserved, even
when cbeervers were present. Dasking spots were few and far between
on FPish Lake and at least $5% of the cbservations by sight vere mede
vhile turtles were in the water. The weximum speed obtained wes for
turtles vhich retwrned to station 56 (2100 feet) ia 18.23 hours,

0f the 50 musk twrtles marked, 35 were sever seen to return to
their original stations., However, if turtles marked emly 1a the firat
bl days sre considered, then only 15 of 28 sever veturned, Por the
13 tuwrtles vhich retwrnad, the nuaber of turtles making various nusber
of returns can be shown as Tollows:

Fumber of veturns: - 1 2 3 B ....icueueureslB

Hunber of turtles: E & 3 1 iiieeesesssassel

As with the painted turtles, oue musk turtle wade an exceptional
record, considering the more wecretive habits of musk turtles., This
turtie (N¥o.46, 3 1/2 inches in length) was captured £ times and returned
to station 28 (or within 50 feet of it) 8 times over a period of 3
days. Station 28 was st least 700 feat from the dock (mcross the lake),
#0 this turtls trevelled a ainimus of 5,600 feet in 34 days. However,
three times it returned the 700 foot distence in the 18 hour interval
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between relesse one evening and captwwre the next safternoon., An exampls
of even more rapid travel is indiceted by turtle No.63 which retwrned
%o station 4€ (at least 1,525 feet) in 18-23 hours, However the average
for the 33 retwrn trips made by 13 twrtles was only a distance of
slightly over 400 feet per day.

Tre question of vwhether turtles retwurned te their originsl siations
by the most direct route scroes the Lﬁm or not 1is A1fficyls €9 answer,
It i uy opinion that they follow the .lmitnt in either direction
around the lake until they reach their original or home growmis., Turtles
were never seen crossing the lake or surfacing {n tl» center, even though
& motorboat was operating on the lake for a considersble psrt of the
time, Agaln, several times turtles were observed at a station dDetween
the dock and their original capture point and then observed a day o
tvo later at thelr original station (turtles 5os5 and 23).

Ae opposed to those turtles with seemingly definite homing twyaits,
other twrtles seswed to vander about the lake, vith no apparent homs
lecation, Twrtles No.l1l7 and 59 were seen in nearly every part of the
lake at varfous times. Other turtles stayed fairly close to their
original sites for the entire summer (No:5 and 96). Others would seen
to spend longer periods at various locations in the lake (Ne.5). The
fact that these iocations were occupied by fisharmey wAy be an indication
of the curiosity of twrtles.

In all, SO painted turtles were caught at the & fishing stations
dwring the first bk days. These turtles were seen & total of 182 times
at the stations at vhich they were msarked and 59 times elsevhere, After
the turtles were marked they were seen 120 times at their home stations
and 50 times elssvhere, Turtles marked in the latter part of the fish-
ing had & lessened chmnce of being seen repedtedly at their home simtion,
Disregarding this for the moment, if the turtles were distributed evenly
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among the stations after being marked, one would expect that they would
have been seen eight times as often svay from theiy home stations (of O
reriods fished (three, three-week pericis end three men fishing) B are
st stations awvey and one 1s 8t the howe station) instesd of a little
less than half se often '..l.g.g ). Attempting to take accownt of the
lessensd sxposwre to being seen at their home stations, I calculmte that
the 60 painted turtles had G54 days of exposwre % being ssen at their
home statious after warking and ©,500 days of exposure Lo Leing seen
elssvhere {(siuply adding up for each turtle the number of days laft
after marking for it to be seen at iis home station and the aumber of
days left for it to be seen during esch of the other 8 fishing periods
and totslling for ell €0 turtles). How ..g;.g.‘i. = 10.1. Thus sssusing
the merked turties to Le esvenly distributed smong all stations, they
should have been seer more than 10 tises as ofien awsy frou thelr howe
stations ss at them, Actually they were seen lass than half azs often
awey from thelr home steticns., Therefore merked peinted turtles were
seen about 22 times (10.1 x w.l%g;.) as often at thelir hose stations as
they would be ou the random dlstridution hypothesis. Separete ammlysis
for each of the stations show a simllar result in each case; tiere is
sn excess of marked turtles seen at home stations over those seen else-
where by ratios of 5:1 and up., These figures show & very hkighly
significent difference bhetwean the palnted turtle retwrns 1o criginel
stations ané random movementis,

fimilarly, with the musk turtles, 38 turtles were caught at €
stations in the Piret 44 days, These turtles were szeen a total of 42
times at thelyr home stetions after merking (U0 times couating werking

capture) and only 7 tises elsevhere, Thus, where one would expect

afver Wdrkings ©O see them B times ws often avay from thelr home stations,
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they were actuslly seen & times &8 often at their home stations. This
is k8 tiues as often as they would be expected to be seen. Again,
attempting to take account of the lessened exposure to being seen at
their home stations, I calculate that the 38 amusk turtles bad 318 days
of exposure to being seen at their home stations after marking snd
3,660 days of exposurs to being seen elsevhere, Now % = 11.5. Thus
assuming the marked musk twrtles to be evenly distributed among all
stations, they should have Deen seen more than 11 simes 88 often
avay from their home stations as at them. Actually they were seen &
times as often at their staticns as avay from them. Thus warked musk
turtles vere seen 69 times (11.5 x --&-%—) as often at their howe stations
as they would be on the random distribution hypotheasis, A wvery highly
significant difference is thus also shown between wmusk turtle returns
aod reniom movements,

The phenomenon of returns from the dock to the home station for
fndividual turtles i3 even more striking. As noted before, the champion
Ho.44, returned to station k& thirieen times in eighteen days. This
wvould sesm, on almost any theory, far frowm & coincidence, }Temkna.
rough estimate of the chance that & turtle moving at random would be
seen 3 or more times back at liis home station would require some
assumptions to start with., Whether the ones made are at all in con-
foruance with the facts would require additional knowledge of the
mobility, wanderlust, etc. of turilss., Howvever the assuamption that a
turtle 1s never present at two different fishing stations vhere observers
vere present, in the same day (and this occurrence is not reported),
and that turtles trevel at randoa from the dock, seem weaker than neceasary.
If ve assume that the chance 1s no more than 1 in 10 that & turtle
travelling at random would retuwrn to e particular station within two




days, the chance that & turtle would do this I cousecutive times would
bve 1 in 1000. When 148 turtles are involved the chance that a single
turtle would return 3 times in © days 18 sbout 1 in 7. Yet actumlly
& painted and 1 musk turtle 414 as well or better. Statistically this
is extremely improbable if the movements were of s random mature, If
ve relax the time restrictions slightly, nesrly twice ss meny turtles
wvould be included., To this we must add that & turtle say be hindered
in returning by disesse, death or shock and that & turtle may be at or
peay 4 station but not chserved,

It is therefore felt from this experiment that some painted and
musk turtles show very definite indications of homing behavior, soue
individuals exhibiting it more strikingly than others. What reason lies
behind this homing behavior is not so well showm, It wmy be entirely
instinct or it mey be & more or less steady trevelling around the lake
perimeter after release, until & recognised location is resched, In
this study it wvas not possible to make numerous enough cbservations
on the turtles from the time of release to arrival at their howe
stetion, to indicate vhether turtles always headed hose along the closest
ghore line route or rot. There is of course the possibility that learning
or curiosity on the part of the turtles may have played a part in the
experiment,
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assistance; and %o Mr. Willism L, Cristamelli of the Institute for
Fisheries Research for sssistance in drefting the figures.
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