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INTRODUCTION

Probeably most wild animels have some of their habits "explained"

by erroneous information. T e Jorth jumerican opossum (Didelphis vir-

giniana virginiana) is an heir to a goodly number of mythical attri-

butes. To name only one aspect of its behavior to which this applies,
the breeding habits of the marsupial have been subject to several bi=-
zarre and misleading descriptions. Perhaps such legends are bound to
arise, yet it is hardly questionable but what a general lack of aveil=-
eble scientific informetion encourages their fabrication. The behavior
of many mammels deserves to be investigated more thoroughly than it has
been in the past, and the opossum certainly offers no exception. As a
laboratory animal the opossum has been studied rather intensively, its
embryology, anatomy, and physiology all receiving considerable attentione.
However, its hebits of lif'e and the niche it occupies in reletion to
other animals are subjects which deserve more reseerch than they have
received to date.

This study embodies an attempt to add a little informetion on the
natural history of the opossum. Since the marsupiel now occupies &a.
significant place in the fauna of southern lLiichi-:an and because it has
been the center of much controversy due to & widesnread belief that it
is detrimental to some of the more hi:hly esteemed species of animals,
it secemed desireble that such an investijation should be uncerteken.

Data were gathered over a period externdin:g from September, 1941 to
August, 19L2. This paper is divided into three parts, namely, "Occur=
rence", "Growth", and "Food Habits". Because of the rather broed separ-

ation in relation between these subjects, little rhetorical unity will



be found between the divisions. Dut in so far thuat en attempt has been
made in each to unearth some informetion which is hoped will lead to a
better understanding of the opossum, perhaps that is unity enoush.

The primary purpose of this investigation wes to study the food
habits of the opossum. Consequently this part of the study received
the most attention, and it is believed that the observations made on
the foreging hebits of the animel produced the most valuable informet-

ione
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Methods

Data on the occurrence of the opossum in Michigan were collected
principally by three means, namely, by referring to published liter-
ature on the subject, by examining records which the Game Division of
the Michigan Conservation Department has on file, ai.d by sending quest=-
ionnaires to trappers and fur hunters, fur dealers, and Department of
Conservetion field men. In addition, interviews with treppers and raw
fur buyers produced some information. TField observations made by the

writer are also noted.
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Early Occurrence

The first records on the occurrence of the opossum in lichigan
date back nearly a century and there are a considerable number of
other reports available on the presence of the animel here in succeed-

ing years. These facts refute a commonly held belief that the mar-
supial is a relatively new addition to the fauna of'the state. lore=-
over, it is quite possible that this fur bearer existed in llichigan for
a considereble time before these recorded observations were made, but
that it may have failed to receive mention because of its small econop-
ic importance and also because of the enimal's secretive nature which
resulted in its beins seldom seen.

Wood (1922) notes that an opossum was taken by his father in Lodi
Township,'washtenaw County, in 1845. .Isaac Lamoex reported that opos=-
sums ococurred at New Richmond, Allegan County, when he arrived there in
1845 (Wood and Dice, 192,). The last-named euthorities present other ev-
idence of the animel's existence in the state during the mid-1800's,
They were said to have been 'not uncommon' near Petersburg, lonroe County,
about 1850, In the same year John Bassett caught one near Novi in Oak-
land County. A specimen was reported killed during the fall of 1857 in
Atlas Township, Genesee County.

In the first biennial report of the geoldgical survey of Michigan
it was reported that an opossum had been taken in Genesee County about
1859 and it was noted that these animals were rIrequently seen in the
more southern parts of the state at that time (Miles, 1861).

A note on file at the Museum of Zoology, University of Michiran,



rcfers to a publicution by H. Ce Perry vihich contans the observution
that opossuns were numerous in a part of Ilillséale County in 1851,

tre Lymun lendrickson, & Lenawee County sportsmen living in Adrian,
writes thut his fuather hed heard of these animaels occurring there a-out
1855 o 1856 (letter, Lay 19, 19,2).

Yo records were found on il¢ presence of opossums in Michi-en from
the late 1250's until 13%57. Jerome Trombley reported in 171J that none
had bee: seen in onroe Coun%y since 1785 (uood and Dice, 192.). T
futrer of Ly.sn ilendriclison rientioncd e&n excepnptionally severe win er
which occurred souetime about 1360, T'is nmay heve killed oposswis,
rerhaps accounting for the long lapse in recorded obscrvations of the
animal in this state.

wood and Dice, (152L) prescrt eviderce of thie existence of opossums
in Wayme County shortly before end after tie turn of the last century.
In 1898 +they were reported there in some rumbers. One was trenped near
Trenton on jecember 1, 1000; in 150l three otlers were ceusLt in the
sare locelity,

Ire iltrion Vlegner, a veteran 3errien County trepper and fur hunter,
says that the first opossum he ever saw was one trupp:d along Yellow Creek
in Royelton Tovwmship, Berricn County, sbout 1327 (letter, April 8, 19L2).
He adds that in 1908 opossuris were fairly numerous in & wooded area nesr
the village of terrien Sprin_s.

Additionul evidence of the euarly occurrence of opossums in "lchijan
is given by Wood a.d Dice (1J2L). It was stuted that at one tine there
was & specinen in the museum of llichigen State College which vas caught

v

larch 27, 189, at Tolt, Inghem County. The late Professcr i, B. Barrows,



formerly head of the Zoology Department at Iiichi an State College,
was reported to huve had records of one taken in the summer of 1898
or 1899 at Shepherd, Isabella County, of one from \lashington Town=-
ship, Gretiot County, in 1905, and of another causht in the vicinity
of Ottawa, Ottawa County, in 191l E. R. Hawley said an opossum was
caught in Bunker Hill Township, Ingham County, in 1906; he elso re-
ported one captured in 1910 in Leslie Township.

There now is an opossum in the museum collection at }Michigan
State College which was taken in 190% at Dimondale, Eaton County.

An opossum was killed near Breckenridge, Gratiot County, in 1900.
A fur dealer in Alma bought the pelt of enother specimen from a trapper
of Lakeview, liontcelm County, in 1910 (McCurdy, 1912).

Wood (1922) reports that a trapper caught an opossum near Ainn Arbor
on February 12, 1912. The same authority notes that another of these
enimals was teken in Jashtenaw County, jusé south of the Vakland County
line, in lovember, 1921.

kr. Jed lleade, a trapper and fur buyer of many years experience
who lives near Vandalia, Cass County, writes that the first opossum he
caucht was taken in 1912. He observes that the animals were scarce
at thet time (letter, June 2, 1942).

Mr., Janes Norris, & Grand Rapids fur dealer, stetes that he bought
an oposswn pelt in 1915 or 1916 near Baroda in Berrien County (letter,
June 28, 19.2).

In a letter, ir. ¥. M. Packer, a fur dealer in Lawton, Van 3Buren
County, writes that a trapper sold en opossum to him in 1915 (letter
June 26, 1942).

Dice (1920) reports three opossuns seen and one caught in Three Oeks,



Berrien County, during the winter of 1919-20. He further states

that a specimen was found outside the village the same winter and that

one was shqt and another seen in the same vicinity the previous winter.
Evidence tends to show that while opossums were present in llichigan

during earlier yesrs,they were nowhere plentiful until sbout 1927 or

192%. There is a possibility that the animals were fairly numerous in

some localities in the 1850's. Several references give this hint, but

reliable date are too scarce for drawingz any conclusions on the matter.
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Recent Occurrence

Opossums began appearing in appreciable numvers in the south=-
ern counties about 1927 or 1928. Keplies to questionnaires sent to
a considerable number of treppers, exd statements made by fur buyers
in general indicated that was the time the animuls first appeared in
many localities where they had been long absent or where they had
never been known to exist.

The state game lews first mentioned this fur bearer in 1529, 1In
that year it was given protection except for an open season extend-
ing from llovember 1 to December 15.

During the 1923-29 trapping and hunting season, 99l, opossum pelts
were sold to liichigan fur dealers, according to records on file with
the Game Division of the Conservation Department. For that period
the greater number of opossums were reported by St. Joseph and Cass
County buyers who handled 282 and 21 skins, respectively.

The number of opossums bought by local dealers during the 1929
season increased to 3,,22. In 1330 there was a decrease in the take
when 2,319 were reported purchased. Another increase was recorded
for 1931, however, when L,608 pelts were handled by hichizan buyers.
These figures, of course, do not take into account the skins sold to
out-of-state fur houses, Consequently the total catch for those years
was greater then is indicated by these recordse.

During the season of 1928-29 the writer trapped in Benton Town-
ship, Berrien County &nd cau;ht 10 skunks end 5 weasels. The first

opossum the writer saw taken in Michigan was & specimen captured by



Jesse Garlanger in this locality in December, 1%2). Opossums, in so
far as is known, were totally absent from that neighborhood until
about the time the animal cited above was taken. In November, 1934
the writer trapped in that locality againe. Seven opossums and one
weasel were caughte Trapping was also done there over a period of
about two weeks in September, 19l,1 when six opossums were taken, five
of which were collected for use in this study.

Beginning with the 1937-38 season end coutinuing to the present,
trappers have been reguested to note their catches on & report card
provided with each license. These reports are to be sent to the Game
Division offices and from them figures ure compiled on the take of
each species, The resultant data probably give a fairly good index
on the status of the fur bearer populetionse. Since therc never is a
100 per cent retura of report cards, computations are made from those
‘which are received. The computed kill for each species is attained
by calculating on the basis of the reported number of trappers, the
reported kill, and the percentsge return ot cards. For example, in the
season of 1939-40, 3L), opossums were taken by S5l truppers reporting
from Cass County, giving un average of 633 per trapper. For that
season 57 per cent of the report cards from &ll licenses sold were re-
turned to the Geme Dividion. On the basis of this, the computed number
of treppers was 94. Multiplying this figure by the aversge catch made
by each trapper reporting, the computed kill for thet county was 599

opossums.e

These compilations for the past five years were utilized in show=-

ing the opossum kill in counties south ol the liorth Line of Tovmship 16
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North. The results are shown graphically on Map I. This indicates
the computed take per square mile in each county for & total of five
seasons. Tne catch over that period renred between the extremes of
the 7.99 average per square mile in Berrien County to no yield at all
in Bay County.

The computed opossum kill in the region lying, south of the North
Line of Township 15 North for each of the last five seasons was as
followss 1937-38, 13,793; 1938-39, 18,5713 1939-L0, 13,139; 19L0-L1,
8,155; 1941, 10,608,

Opossums huve appeared occasionally in t:e Lower Peninsula north
of the HNorth Line of Township 16 North, but records of their occur-
rence in that section apparently are few. Questionnaires regarding
reports of occurrence were sert to the seven district headquarters of
the Field Division of thé Conservation Depertment in that region and
to most of the Game Area llanagers of the same area. Only seven records
were produced.

lir. NRovert J. Furlong, Field Division Supervisor of District 8,
wrote, "....0ne opossum was picked up on a county road at the south
end of Burt Lake, by Lawrence Waldron, who operates a gas station
there, on March 18, 19,2, The tail and ears were frozen off." He added
that one other specimen had been taken in south Ermet County previously
and that he also knew of one found near Leer in northern Alpena County
several years ago (letter, May 22, 19L2).

Mr. Chester Vi. Bonney, Field Division Supervisor of District 13,
stated that he had seen an opossum on the outskirts of Reed City,

Osceola County, about 10 years ego (letter, Liay 1L, 19.2).
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lir. Mert KcClure, Supervisor of District 11, guve the information
thet an opossun was killed by an auto northeast of Kulkaska, Kalkaska
County, in 1930 and theat another was caught on the west side of Higgins
Leke, Roscommon County, in 1339 (letter liay 3, 19L2).

No particular record was produced by ir. G. iA. Fuehr, Field Div-
ision Supervisor of District 1, but he stated, "From personal obser=
vation, I have known this animallzgpossq§7 to have been in Arenac
County since 1930. He is still there &and is occasionally seen by
hunters and fishermen," (letter, YNay 7, 19.,2).

o relieble report of the opossum existinz in the Upper Peninsula
vas found. Mr., Paul Hickie, until recently meammalozist with the Game
Division of the liichigmn Department of Conservation and who had been
stationed in the Upper Peninsula for several yeers, iniormed the writer

that he had never known the enimal to occur in that part of the stat e

(oral communication),
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Fig. 1. The sprawling tracks of the
opossum are often seen in mud
along southern Michigan streams.
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Why Has the Opossum kxtended its Range?

To discover an explanation for the reappeearance a.d signi-
ficant increase of the opossum in northern latitudes within recent
years presents an intriguing challenge. Questions relating to
fluctuations in verious animel populations have lutely received
considereble attention from ecologists, and although some conjec=
tures have been drawn in attempting to explain these phenomena,
it seems that little progress has been made to date. Insufficient
evidence was found during the course of this investigation for form-
ulating even so much as a tentative explanution of the marked in=-
crease of the opossum in southern ilichizan in late years, although
some f'acts appear to have a bearing on the question.

Whatever influence accounted for the significant rise in opossum
numbers in llichigan about 1ll} years ago apparently operated in other
northern states about the same timeeo The animals began exhibiting
a noticeable increase in Wisconsin in 1927 (letter and unpublished
data from %. E. Scott, Wisconsin Conservation Department, 13941).

For several years thereafter the opossum became more abundant and ex=
tended its range northward in that state, The mearsupial occurs in
Minnesota and epparently has become more common there in late years
(letter from V. E. Joslin, Minnesota Depertment of Conservation, llay
L, 1942). The opossum lately has invaded new territory end increased

in Connecticut (Goodwin, 1935).

Appearance of the animal in Vermont has been sporadic but most

of the specimens recorded for that commonwealth were teken while the
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species was extending its range in other northern regions (Osgood,
19%38)e Hamilton (1933) has presented evidence showing that the
opossum has spread northward end increased in New York State within
recent times,

The subject of artificial introduction deserves mention. Some
replies to the questionnaires sent trappers suggested thet the present
establishment of the opossum in Michigan might be explained by import-
ations. lir. Harold Bordeau of lionroe writes, "I do not know how it
Zzhe opossqﬁ7 got around but some southern fellows told me they brought
some from the south up here for pets arnd lost them," (letter, June 6,
19,2), Remarking about the re-appearance of this fur bearer in Hills-
dale County within recent years, Mr. L. C. Spencer ol Jonesville says,
"They claim that the negroes brought them here about 10 years ago and
turned them loose," (letter, May 22, 1942). Several of the Conservat-
ion Pepartment field men reporting on the occasional eppearance of the
animal in the northern part of the Lower Peninsula said that they sup=-
posed the opossums which were seen there had been brought up by people
from regions farther south.

Mr. Hermen Schneider of Benton Township, Berrien County, has in-
formed the writer that he had three opossums sent to him from Arkansas
sometime around 1930. They escaped from their pen shortly after they
were receivede The two sexes were represented by the group end my in-
format is of the opinion that these animals gave the species a start
in that neizhborhood (oral commﬁnication).

It is quite certain that importations le§ to the establishment of

the opossum in California (Grinnell, Dixon, and Linsdal, 1937).
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Physiographic barriers likely were the chief obstacles preventing its
occurrence in that state before it was introduced by man.

Observations relating to weather conditions also deserve mention
and the answer to the question may be bound up in that rather compli=-
cated maze of influences termed "climatic factors". Elton (1939) has
said, "If we followed the subject of time-communities to its logical
conclusion (which happily we shall not do, since it would involve a
consideration of estronomy and the ceuses of the ice ages, and fin-
ally a discussion of the evolution of men), we should have to consider
the larger periodic variations in climate from year to year, which un-
doubtedly existg, even though opinions may differ as to their exact
cause and periodicity. For instance, in England there were severe
droughts in 1899, 1911, ard 1921. In the same way there have been ex-
tremely wet years, or very cold winters, all of which have enormous
effects upon wild enimals. These periodic variations in the climate
and weather have chiefly an influence upon tiie numbers of enimals by
encouraging their increase, and therefore to some extent their distwi=-
butione

"The exact limits of the ranges of & number of enimuls are con=-
stantly shifting backwards and forwards, ebbing end flowing as the
outer conditions change, and &s the number of each species increase
or decrease., /e understand at present little about the precise causes
of these fluctuations in renge; but althouzh the immediate influence
et work may often be biotic, many of these changes are no doubt ulti-
mately referable to short-period climatic pulsations, whether regular

or irregular. l'or instance, in certain years there are great influxes
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into the British Isles of various eanimals not normally found there,
or only rarely."

Records compiled by Ue. S. Weather Bureau observers in llichigan
were examined during this study but no marked deviations from the
normal were found in the various data for jyears around the time the
opossum began appearing here in appreciable numbers. It seens possible,
however, thet the record system is inadequate in providing epplicabl™e
information in that it does not note some rather intangible facts which
may have & bearing on the increase of the animal in this region. The
writer edmits thet he does not know what these climatic "intangibles"
are, yet it does not seem unreasonable, as Elton has suggested, that
such factors existes In this case length of continuous periods of low
temperature or high temperature may be influential; snow depth end per=-
sistence of snow or the lack of it might have considerable importance.
No data on these particular phenomena were contained in the climatic
sumaries on hande.

The previously mentioned observation that klichigan experienced a
particularly severe winter sometime around 1860, together with the apparent
lack of evidence showing the opossum existed here during a period of 30=~
odd years thereafter, suggest that weather conditions may exert consider-
able influence in determining fluctuations of its abundence in ncrthern
latitudes. It is interesting to note that opossums were either absent
or else extremely scarce in Wisconsin during a period which very nearly
coincides with the one in Michigen when the same condition obtained. A
source from that state says, "It seems that opossum has always been with

us but was rever esbundant. In the early days before 18,8 it was more



cammon or as comrion as the present day, but they became scarce
(probably because of severe winter kill) for & period of years be-
tween 1850 and 1900 approximetelye. After 1900 there is indication
of increase again," (unpublislhed data compiled by 4. E. Scott, Wis-
consin Conservation Depurtment, 19,1).

That this enimal is sensitive to extremely low temperature is
often shown by lichigun specimens which have had their ears and tails
frozen. Opossum catches have tended to decrease in this state in
seesons following what were generally consicdered "hard winters™. Cne
of the latest studies of the l0-year muskret cycle in Canada tends to
show that scme climatic feactor contrcls the various fluctuations in

population of cyclic species there (Elton and Nicholson, 19L2).



Fig. 2, Michigan winters are not kind to the opposum,
This one lost a part of its tail by freezing.
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Date on opossum growth and reluted phenomena were obtained
from specimens collected personally, from unskinned enimels obeerved
at fur buying centers, from carcasses which were seved by fur dealers,
from trapping records, and from observations made on captive aninals.
Only little literature relating to the subject was found.

The specimens collected and held over for examination at a later
tine were preserved in e solution of one part L,0% formalin to nine
parts of water. A slit wes made in the abdominel wall of each animal
before irmersion so as to insure rapid permeation of the preservetive
through the tissues. Before weighing, measuring and removal of the
digestive tracts, the cercasses were taken from the fo;malin solution
and immersed in water for at least 20 hours. At the end of this or a
slightly longer period they were removed from the water, placed in a
dissecting pen in such a position as would allow the greatest quantity
of liquid to run off, and were drained for two hours. At tle end of
this time each specimen was weighed axnd in most instances the sex deter-
mired. Then measurements were taken of the total length, tail length,
end length of hind foote after this the digestive tracts were removed
end returned to formalin solution to be examined luter for food content,

Weights had been noted for 1l skinned specimens of average size
before preservetion and these were compared with readings teken after
draining. No particularly significant difference was observed. Some
weights remained constent while others showed a slight gain not exceed-

ing two ounces.
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Five specimens were weighed before and after skinninsz. The
pelts registered en average weight amounting to epproximetely 26
per cent of the weight of the unskinned animals. The extremes of
this proportion for the five specimens considered rean;ed between
23 and 30 per cente.

leasurements were teken on six opossums before skinning f'or com=
parison with measurements taken after treatment in preservative.

When the skinned carcasses were re-measured at the time of removal

from formalin, about two months efter immersion, the lengths showed

an increase; the body length, the length of tail, and hind foot all
were affected.s The increase in total length of the six specimens
averaged 8.8 per cent. This raises the question as to whether formelin
has the effect of distending animal tissues, at least those of the

Opos sum.

Unfortunately, the techniques employed in ébtaining the length
data & the two different times were not exactly compareble, so it is
quite possible that the deviation is at least in part due to error,.
The animals were measured both times with a cord having a minimum of
"stretch" and the exact figures were obtained by transferring the cord
to a rule. When the specimens were unskinned the totel length was
determined by stretching out each animal on its back and extending the
cord full=length along the vemtral side from the tip of the nose to the
tip of the tail. The tail was measured by extending the cord from the
upper base to the tip. Foot length was thet from the back of the heel
to the end of the longest claw.

When measurements were teken on the preserved carcasses it was
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found necessar;, in obtaining the total and tail lengths, to vary

the procecure by establishing successive points with the cord instead
of extending it in one continuous lengthe. The distorted shepes the
bodies had assumed during storage necessitated the use of such a methode.
The veriation in techniques, then, could have conceivably introduced a
source of error. There also is & possibility that the strain which the
carcasses are subjected to during skinning may result in an increase of
body length, but since the foot and tail measurements liewise showed
deviations, this could not have been the only responsible factor.

It seems that the possible distending effect formalin mey have on
tissues deserves more thorough investigation. At this time there appar=-
ently is very little information available which concerns the subjects
It has been observed that formalin swells brain tissue (Guyer, 19%6).
The data relating to the subject which this study revealed are too few
and the likelihood of error too great for them to be of much value.

Other sources of information on growth included two litters of
captive younr which were observed for & period of over two months. Some
data on the development of opossums in the wild were made available by
live-trapping records compiled by the Conservation Institute of lichigan

State Collegee



-3

Size of Adult Opossums

Relatively little information is recorded on the growth of
the opossume Dre. Cerl Hartman perhaps has contributed more knowl=
edge than anyone else on the postnatal development of the species
but this concerns mostly young animels. A few size records on adult
specimens are‘available but reliable data are extremely scarce.

The size of opossums is often over-estimated. Reports of spec=-
imens caught in Michigen weighing &s much as 15 and 20 pounds are
frequently heard, but these claims probably are based on guesses
rather than actual weights. The largest animel collected during
this investi;ation was & male received from Berrien County. This
individual had a skinned weight of 8 pounds, 2 ounces after preser-
vation., If 26 per cemt of the originel weight is allowed for the
pelt, the animal would have registered slightly less than 11 pounds
when unskinned. o opossum has ever been seen by the writer which
exceeded the size of this specimen, although many killed, unskinned
animals were observed at fur buying stations. Indications of the
old age of this individual were the unusuully large feet and teeth,
the latter beinz considerably worn. Iluch of the tail had been lost,
evidently from freezing. Opossums larger than this specimen may oc-
casionelly occur in Michigan, but it appeurs very doubtful that they
grow much larger. The greatest weight attained by any of seven captive
adults was 10 pounds, All the animals gained weizht while held in
captivity.

Allen (1901) was of the opinion that there is virtually no differ-



ence in size between northern and southern aninals. Ile says that
the females are somewhat susller than the males. An attempt was
made in this study to learn if there is a size difference between
the sexes.

Thirty-one unskinned specimens received from Kalemezoo County
were weighed at ilarcellus on November 21, 1941, The lot consisted
of €1 females and 10 males. The resultant date are preserted graph=-
ically in Figure 3. These tend to show thut rales in general are
lurger than femeles. Six males, or 60 per cent of the total of this

sex, fell in the group including enimels which weighed between 6%
and 8& pounds, while only two females, or 9.5 per cent of this sex
came within the sane category. Ten females, or L7 per cent of the
total, fell within the smaller weight range of L to 55 pounds.

Deta on the body length of preserved specimens were also utilized
in this analysis. The variation in measurements which resulted after
skinninyg end preservation probably do not appreciably affect these
results since all carcasses were subject to increases in length, and
these were fairly constunt between individuals.

The sex and measurements were determined on L,O of the preserved
opossums. Seventeen were females, =3 were males. The records of these
are plotted graphically in Figure L. In this instance also the larger
size groups showed a preponderance of maless Eleven, or L7 per cent,
of this sex fell within the grouping between 500 &nd 5L9 millimeters.
Only two, or 11.7 per cent, of the females were found here. TForty-one
per cert of the fenales are tabuleted under the cuategory containing

specimens megsuring within the limit of LO0O to LL9 millimeters.



Varietion in numbers oi the two sexes in such sroupinss would
make a difference and a varietion existed in these instances. But
it is believed that the vealue of the combined date has not been re=-
duced by this fector since the predominance of sex was evenly divided
in occurrence by group, that is, in one group femazles predominuted
in nwnber while in the other males predominuted. This condition evid-
ently introduces & stabilizing effects The total of each sex for both
lots was 38 fenales and 33 males. |

The fact thst males predomineted in the lurger size groupincs in
both tabulations strongly sur ests thaet a size difference does occur

between the sexes. The limited number of specimens examined prevents

the formulation of more definite conclusions.
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Growth of Young Opossums

Two litters of youn; opossums were availuble for this study.
A female carrying 12 young in the pouch wvas found caught in & box
trap on lay 3, 1942. Another female bearing 11 young vas taken from
a trap on lay 10. Both litters were entirely dependent on the mothers
when obtained, the individuels firmly attached to the teats, bodies
naked, and the eyes unopened.

Daily observations were made on the young and the time when
the eyes first opened was noted. The eyes are said to open some=-
time between 50 and 60 days after parturition (McCrady, 1938)., On
the basis of this calculation the litter of 12 was born within a
period dating from ilarch 30 to April 9 and was between 2ly arnd 7l days
0ld when received. The fanily of 11 was estimeted to have been born
sormetime between April 5 and April 15, meking it between 25 and 35
days old when acquired. The two groups will henceforth be referred
to as Litter No. 1 and Litter No. 2, respectively.

One individual of Litter lio. 2 was found dead in the pouch the
day following cature. It spparently hed not died long before discov-
ery. Celculation pleced the age of this animal between 26 and 36 days.
Itsweight was 7 grems, the totel length, 86 millimecters, length of
tail, 26 mm., and length of hind foot, 10 mm.

Weight records were kept on three young opossums from Litter lio. 2
end on one from Litter llos 1. These specimens were marked for identi=-
fication either by ear-clippin; or toe-clinning and the animals were weighed
et weekly intervals. Subsequently measurements of the tail end hind foot

were teken at the time of weighing. Weight and measurement dsata on the

four snimals are listed in Tables IIIs, IIIb, IIIc, ard IIId (Appendix).
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Fig. 5. The opossum found dead in
the pouch. Its size is
shown in contrast with a
6-inch rule,

Fig. 6. The eyes of this 47-57-day-
old gpossum were still closed
but & 1light coat of hair had
appeared on the body.



Fig. 7. Weights were taken on marked individuals
at weekly intervals., This specimen
weighed T4 grams (2.6 ozs.) when between
60 and 70 days old.



The period of gestation in the opossum has been calculated to
average 12 31idays (Hccfady, 1937). 4Lt birth the youns average 0.13
gren in weight (Hartmen, 1928). The exceptionally smull size of new=-
born opossuns has been a subject of frequent comnent. Hartman (1928)
observes that an average litter micht weigh as little as one-thousandth
of the body weisht of the mother.

Hartmen (1928) has constructed a growth curve of the opossum for
the first 56 days of its life. It shows & very gradual rise at the
beginning, differing in this respect from the postnatel growth curves
of most other mammals which start a rather steep climb not lonz after
purturition. Commenting on the course of development shown by the
opossum, Hartmean says, "It will be seen that the growth curve thus far
closely parallels the first part of the growth curve of other mammals
end mane, In other words, the opossum is still long after birth, to
all intents and purposes, an embryo, elthou:h leading, as Doctor lleigs
hes grandiliquently put it, 'a chylopoietic, warm=blooded, oxygenating,
innerveting, and free-willing life+'™ From this observetion it is under-
stood thuet the growth trend of the opossum correspords with that of other
mammals except that the early stage in tihe postnatal development of the
marsupial is comparable to a pert of the eanbryoml stuge in most other
mammels e

The weights of the four experimental young are plotted in Figure 8
and a growth curve is constructed for the aversage rute of developument of
the animals between the ages of 37=47 days and 99-109 davs.

As it is to be expected, some variastion in weight occurred between

individuals of the same litter. These differences were not outstanding,
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although they »ecame greater as the enimuls zrew older. Conmpuretive
weight data are listed in Tables IVa, IVb, and IVc (Appendix)e

Some information on the later growth of immature opossums in the
wild was aveilable from live-trapping records compiled by the Conser=
vation Institute of blichigenState College. These data were collected
in 1941 as a result of operations cerried on in Baker Vioodlot on College
land in Ingheam County. The records sare presented in Table V.

Measurements gererally were taken on tail length and hind foot
len.th of the four captive young at the tinme they were weighed. Length
of tail noted was that taken along the dorsal side, beginning with the
first caudal vertebra and continuing to the tip; length of hind foot is
thet from the base of the heel to the end of the extended longest toe,
Tail mcasurements exhibited considerable variation between individuals;
foot measurements were much less variable. Consequently it appears, that
if measurements are employed in estimuting the approximate age of young
opossums, the hind foot length would be & better index than length of
tailes Furthermore, there is less likﬁihood of error resulting from the
former method since it requires some practice to determine the position
of the first caudal vertebra.

Measurement data are included in Tables IIIa, IIIb, IIIc, and IIId

(Appendix).



Fig. 9. Baby opossumns have protection
and find sustenence within
the mother's pouch for many
weeks after birth,

Fige 10, A litter of nursing young.
These had the eyes open,
their age being somewhere
between 58 and 68 days.



Sex Ratio

Little literature perteinin; to the sex ratio of the opossum
was aveilable. 1.0 reference was found on the ratio between meles
end femeles shortly after birthe. A count was niade of the two litters
of captive young and in both cases malss outnumbered femeles. In
the fuaily of 12 juveniles there were 7 males and 5 femeles; in the
fennily of 11 there were 3 mules eand 3 femeles. The two groups com-
bined showed a male-to=ferale ratio of 1.87 31 1,

Several records were found on the sex ratio of &dult opossunms.

Of 117 specimens live-trapped in Texas on an 80-acie plot over a

2l -montk period, ©6 were mules and S1 were females (Lay, 19.,2). This
gives & retio of 1.29 3 1. Trapping in lississippi on the same territ-
ory during the usnuel tf&pping seasons in five successive yeuars produced
65 rale opossuns and 77 females, (Yearer, 1937). This rives & nale=-
to=femele ratio of 0.8 3+ 1. A male-to femele rutio of 1.31 s 1 was
revealed by liissouri troppers' reports on 2,135 opossums caucht during
the season of 193,-35 (Bennitt and :agel, 1937).

It would seem that trapping of adults cannot produce reasonubly
accurate data on the relative numbers of the two sexes unless operations
are carried on over the same territory for a fairly long period of time.
DPisparity in degree of activity of male end femule opossums at various
seasons eppeers to exist. Audubon and Bechman (1849) observed this phe-

nomenon. The laws of chance also are such that short-term records often

give unrelieble eviderces



Verious trapping date relating to the sex ratio of opossums were
gathered during this study. The value of these records is gquestion-
able because of the limitations just pointed out, but the observations
will be noted here as & matter of record.

The six specimens caught during September, 191, in Eenton Towne
ghip, Berrien County, were all males. These animals were taken with
steel traps set on & plot of ground estimated to comprise four eacres.

The lot of 31 unskinned opossums examined at Lisrcellus in ovember
gave & count of 10 meles end 21 females.

The sex was detérmined on 441 of the L9 specimens in the collection

from fur buyers. Twenty=-three of these were males &a:nd 18 were femeles,

Records of live~trepping operations conducted by the Conservation
Institute of Liichiran Stete College in Buker woodlot at intervals during
the past two years provide additional data on sex ratio. The animals
taken were nmarred for later identificetion, so duplications were avoided.
From August 8, 1940 to sugust 16, 1940, inclusive, four oposswas were
trepped and all were femsles. OUver a period extending from July 11, 1941,
to Fovember 16, 19L1 twelve different opossums wers caught and the sex
determéd on 11. Seven were males end four were femsles.

Most animuls whose secondary sex ratios have been rather extensively
studied exhibit en unbulancec condition in the nmuwers of mele and fenele
young procduced. In some_invertebrantes this condition is quite marked,
but in the vertebrates whose sex ratios heve beei observed this diffe;ence
is not particularly outstanding (Crew, 1927). imong the mammals there is
& general tendency for male births to outnumber female (crew, 1927,

Lush, 1938). On the basis of the more dependeble date revealed by this



investipation it would seem thet not only does the Virginia opossum
produce & greater number of mele progeny,but ealso that the resultant
ratio may be greater in this marsupial then in any other mammal in
which the phenomenon has been studied up to this time. However, the
records are too few to serve as a besis for final conclusionse.
Obviously the best method for determining the fects on this point
would consist of muking observutions on lerge nunvers of pouch young.
The sexes of opossuns can be é¢ifferentisted by superficial examination
beginning when they ere between 10 end 1l days old, (Langworthy, 1932).
In the case of captive stock, if any mortality resulted before this
aze was attained, dissection could be resorted to in making determinat=

ions.
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Color

The rmutter of fur color is really outside the intended scope
of this paper, but since a variation weas observed among the captive
stock which differed consideracly from the usual color of opossums,
it was deemed advisable that some attention be given the subject.

It was noted that one of the femsmles (the mother or Litter ilo. 2) had
a darker coat of overheir than that generslly possessed by -ichigan
opossumse five of the young from this enimal likewise were dark;

the other five had the usual all-white overhuirs.

Te dark hue of the overhairs of the acult made the aniaal appear
to heve an over-coet of dark gray, verging on blucke Closer examine-
etion of the hair, however, showed the colored distal half to be pig=~
mented with brown. The pigmented and white parts were about of equal
length, in some cases one and in sonie cases the other predominating
slightly. The colored section was very dark brown, approaching black,
for the greater part of its length, gradually fading out to a light
browvn toward the whife proximel, or basal, end and at the tipe

The overhairs of the dark-colored young also were pigmented with
brown. In these the colored part usuelly wes proportionally longer
than in the samples removed from the adult. A few white hairs were
scattered with:in the comt. The dark individuals could be easily sep-
erated from the normally colored specimense

Hartman (1922) notes that a black color phase is conmon in Texas
opossums. e describes this type as heving overhairs which are black

for their entire length. He also says, "Dark gray specimens, for which
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Fig. 11. A dark-furred and a normal colored young from Litter No. 2,
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Fig. 12, This four-month-old animal became self-sustaining when
about three months of age. Its weight was 659 grams
(1 1b., 7 ozs.).
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Bangs tried to set up a new suuspecies (De virginiana pizra), are

of ten met with in this locality. Iio enalysis of our dark grays hes

as yet been -ade, but they, too, are in & different class from the
blacks."™ This authority further observes thet he made notes on a
Virginie opossum once in his possession which had "individuel overhairs
partly white and partly black."

Questionneires sent to fur buyers asked for information on opossum
colers. The replies in gereral indicated slight variations in shading
had been observed but that this difference was not outsteandinz. kire
L, V. Irwin of Constantine, St. Joseph County, stated he.once bought
a white opossum (letter, July 1, 1942). Hartmen (1921) remarks about
the occasional appearance of albinescent individusls in Texas. o re-
port of black specimens caught in liichij-an wes receiveds lLir. H. Jo
Guntzviller, a fur buyer and texidermist living &t llorthville, Viayne
County, reports having observed some opossums with pelts which were of
a "dark blue gray color" (letter, July 3, 1942). These may heve been
of the same phase as the dark-colored captive emnimals.

It is concluded that the dark opossums observed during this study
may have either belonced to the dark gray color phase which occurs in
the deep South or else represented a fluctuation or mutation which has

not been previously described,



FOOD ILBITS
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Sources of data on the food habits of the opossum included 6
specimens collected personully in Berrien County in September, 1941,
and L9 specimens guthered from southern Liichi-an fur buyers who re-
ceived them during the hunting and trupping season which extended
from November 1 to December 15, 1941, The fur-dealer collection re-
presented the following counties uand numbers of opossums from each
countys: Berrien, 2; Calhoun, 19; Cass, 8; Ingham, 1; Ionia, 3; Kal=-
emazoo, 1ll; Shiawassee, 3; Van Buren, 2. Both stomach ard intestinal
contents of these animals were analyzed. Food analysis duta from 86
opossums collected in southern iichigar in 1933 and 193], were found
on file at the Game Division offices of the State Department of Con-
servation. lir. C. S. Williams, of the U. S. Bureau of Biological Sur-
vey, made the determinations. The information contained in these re-
cords was orgenized and is presented in this section ol the paper. Few
reliable sources concerning the food habits of the opossum were found
in the literature.

The procedure adopted in meking stomach analyses was as followsgs
The stomach was severed from the intestinal tract and the latter seved
for exsmination ut a later time, The field number and place of collect=-
ion were noted on paper tags attached to these organs. The stomach vas
cut open with scissors and the contents emptied into & fine-meshed sieve.
With the sieve held over a pan, running water from a faucet washed the
material free from dirt, serving to meke separation of the various in-

clusions less difficult. Before emptying the drain water it was carefully
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exemined to see that no sizeable food particles were discarded with
ite Although some finely ground food was lost by washing, the volume
sacrificed was never great. Since the same procedure was followed
throughout the investigation, about the same percentage of material
was lost from each specimen, and therefore it is assumed that no sign-
ificant differences between specimens was introduced in “he final
volumetric determinations,

After the stomach contents had been washed, they were emptied into
a small dissecting pan havin;; a lizht colored bottom. iater was put
in the pan so as %to separate the various particles from one another and
to make their identity more discernable. Then in good licht the items
were picked out vith a fine-pointed forceps and each kind pleced in a
separate watch glass., ilhen the separation had been completed, excess
water was removed by squeezing the materiel between layers of peaper
towels. The volume of each item in cubic centimeters was obLtained by
the displacement of water in a graduate. The data were recorded on
cards, one or more cards being kept for each srecimen examined, and these
were filed for future reference. liaterial which could not be immediately
identified was put in glass vials for identification at a later tire.

The intestinal contents were handled in much the saue way as werd
those of the stomachs. The only deviation in method consisted of esti=-
mating the volumes of the various kinds of foods rather than teking sep-
arate volumetric readings. The material was examired in the dissecting

pan and the percentage that each item comprised of the total volume was

estimeted. Then excess.water was removed from the mass of material and

its volume obtained. The estimuated percentages were employed in convert-
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ing the volume of each item into cubic centimeters.,

Wwhile the more intensive methous used when examining stomech con-
tents doubtless gave more eccurate results, the extiaated volumes of
intes*tinal contents probably ure fairly accurate., The majority of the
stomachs were handled before the intestines were considered. By that
time a fucilit;” hud been developed for judging; the spproximste volumes
of various items. 4t any rate, approxiiution of theses volumss was deemed
an adequate method of appraising them hecuause dipestive action hes mude
volunetric date less significant by the time food nruterial reeches the
intestiness .

In Tables I «nd II the findings are listed both as to volume and
and as to frequency of occurrencees The volumetric figures ere based on
the bulk percentage of esch item in compurison with the total volume of
content from the group of a whole. The frequency figures represent the
percentage of times that eacn item appeared in the specimens of the groupes

Remeins of mammels were identified mostly throu h the use of heir
keys., Cross-sections were mede of some hairs. Thesc and medullary char=
acters were examined under a microscope. Several keys ea.d descriptive
articles (liathiak, 1933, Williams, 1938, Dearborn, 193%9) were utilized
while making determinations from hair cherecters.

Some bird remains could be readily identified by supcrficial inspect=
ion of feathers. Identificetion of domestic fowl usually save no diffi=-
culty. That of wild birds, however, presented a more involved problem
and very few determinations on these could be made by the writer. TFeather
keys have limited value in tracing the identity of specimens and they

probavly can be used effectively only by one vho has hed considereble ex-
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perience at workin them. An attempt was mude to have the bird re=-
mains identified by en ornithologist who has had experience in this
field, but circumstances were such that he did not have an opportunity
to undertake the task,
It was not difficult in most instances to identify the order of te
insects; but mastication of this food was too thorough to pernit any
amount of more detailed identification.

Fruit skins and seeds served as clues for the determination of most
of the vegetative foods.

Tre opossum food analysis data obtained from the Game Division
records concerned mostly stomachs, althoush intestinal contents were in-
cluded in some cases ard these were combined with stomach foods in the
compilation. Apparently when these analyses were made the volume of
each item was calculeted on the basis of an estimeted perceantage. For
this reason +the {indings of this work and thet done by the writer obvious-
ly are not exactly compareble, especially in regard to the volumetric
indices. The frequency indices of the two groups of data cen be more
accurately compared. Lost of the specimens delt with in the Game Div-
ision records weretrken during the same season (lute fell) that the major-
ity of specimens considered in this study were causht. Likewise the two
lots were collected from virtually the same territory. The collection of
1933 was made from Branch, Calhoun, Cass, Kelamazoo, iionroe, 3t. Joseph,
and Van Buren counties, most of them coming from Branch, Cass snd St.
Joseph counties.

The question may be raised as to whet purt of the food material dealt

with in this study consisted of bait used by trappers. It is believed that



his source had little siymificance, if it contributed anything at
all. The far larger number of onossums collected in 1941 had been
killed by nizat mmanters., MHoreover, it has been observed by the writer
that bait is seldon used by trammers of sonthern Michisen vhen making
sets for terrestrizl fur bearers. HMeat is the only effective bait for
these formns, #n¢ since there is too mich chance in this section of

catchiing cats ond dogs in baited sets, these sets arc not often nade.
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Food Habits of the Upossum

The predatory status of the opossum is a topic of frequent
discussion among llichigen sportsmen. The usual contention is that
this animal is highly distructive to more desirable species of game
animals, especially the pheasant and cottontail rebbit. A small minor=-
ity of persons hus disagreed with this viewpoint but when all things
are considered neither side has had much support for argument because
the food habits of the opossum heve been given little study. It is
generelly knovm that this animal is an omnivorous feeder but a relat-
ively small amount of information has accumulated on such matters as
its food preferences and the quantities of the wvarious kinds of foods
it eats.

Of whet work hus been done on this problem over the country es a
vhole, evidently the greater shure of it concerns ilichizan opossumse
In most instances, however, these investizations have been incidental
purts of zoological studies mainly concerned with other objectives. To
this category belong such contributions as have been made by Allen (1938),
Heaugen (1940), and Stuewer (19L1l) which present some pertinent and valu-
able data. Deerborn's work (19%2) probably constitutes the most inten-
sive investigation previously made on tﬁe food habits of the marsupial
in this state., Analyses made in the Food Habits Hesearch Laboratories
of the U. So Biological Survey on specimens collected in Michigan in
1933 and 193 provide a valuable source of information. These findings,
in so far as is xnown, have never been orgenized into form which would
allow the fucts to be readily interpreted, and for this reason they were

given careful consideration in this studye
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Animul liatter

Fifty—fivé stonachs from fall-caught opossums were examined in
this s tudy and of these 52 contained food. The collectim represented
6 specimens caught in September and L9 caught in ovember and December,
the greater number having been taken in November.

Of any single specific item, rabbit had the greatest volumetric
significance (30.%7) in the 52 stomachs which contained food. Rebbit
did not appear especially often (in 10 specimens) but when present it
usually made up the bulk of the contents. One stomach, for example,
held 72 ccs of this food, this volume exceeding by far the average volume
of edible material which was tfound present in the individual specimense
Rabbit closely followed chicken in the order of greatest volume in the
opossuns collected in 1933,

Among animal matter, opossum comprised the next greatest volume
(9+37%), but in this instauce also the volumetric index, if considered
alone, gives a distored impression because these remains appearcd in
only four stomechs and L0 b L5 cc. were contained in a single animel,
Data on the 1933 collection showed that opossum comprised 5.7 per cent
of the total volume and occurred in five specimens. Dearborn (19%2)
notes that two=thirds of the 23.2 per cent mammal remsins which were
found in the &animals considered in his survey consisted of opossum flesh.
He interpreted this as having probably come from &animals which had been
trapped and skinned. However, opossums have been known to resort to
cannibalism occasionally (Pray, 1921, Seton, 1929).

Over eight per cent by volume of ull food meterial found in the

stomachs consisted of earthwormns.



These appeared in 13 different specimens to cive an occurrence
index of 2%.# per cent. This item comprised L.6 per cent of the food
eaten by the animels collected in 1933 and showed an occurrence index
of 21,8 per cent.

Insects apparently have an importunt place in the diet of opossumse
In the analyses made on stomach contents from specimens collected guring
the fall of 1941, grasshoppers meade up 6.2 per cent of the aggregate
volume end other insect remains and larvee helped increuse the totel for
this class of food. Insects comprised 6.6 per cent of the food consumed
by the ahimals collected in 1933, and were found in over four-fifths of
the digestive treacts.

Apparently insects are eaten more oiften in swmer. Dearborn's find-
ings tend to support this view. These showed that insects constituted
16.7 per cent of the inclusions found in ;0 opossums. TFourteen of these
specimens were collected in July and August and the data, as noted above,
revealed that this food composed a grecter proportion of the entire con=-
tents of that group then it did in either of the fwo sroups which were con-
sidered in this study. Lay (194,2) found that L5 per cent of the contents
of 16 opossum storiachs collected in Texas during the month of September
consisted of insects and worms.

Mice appear occesionally in the diet of opossums. The results of this
investigation show that lilcrotus spe comprised 2{;;km cent and other mice
3.;:per cent of the total contents. Data on the 1933 collection revealed

that mice as a group, including Kicrotus pennsylvanicus, made up 3.4 per

cent of the total volume. Allen (1938) found that in 27 stomachs from

Kichizan opossums, collected principally in fall and winter, mouse remains
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composed 6.l per cent of the food. Seven of those stomuchs contained
mice ard &«ll the remains were those of liicrotus sp. Stuewer (191,1)
noted the appearance of both lficrotus sp. and Peromyscus sp. in opossum
stomachs and feces.

Some of these rodents muay heve been carrion but it seems likely
that opossums occasionelly kill mice. Althou'h slow afoot, the mar-
supial cen be surprisingly quick in body movement, and since it appar-
ently possesses a keen sense of smell, it may be fairly adept et mouse
hunting. !ice were often fed captive animals and this food was ravenously
eaten, Audubon snd Bachman (lShQ) believed opossumis helped check the in-
crease of cotton rats in the South.

Chicken remains comprised & rathcr snzll portion (1.977) of the totel
bulk in the stomachs of the full-caucht specimens exemined by the writer.
This food did appeur more frequently sard in greater volume in the intest-
ines, thoughe. 4 single specimen collected in the spring huad its stomach
gorged with chicken. Of any one specific item, chicken was found to
possess the greatest volumetric significurice (12.87) in the 78 animals
collected in 1923 by the Game Division; it appeared in 22 digestive tracts.
Of eijht spring-caught opossums collected by the Geme Division in 193,
chicken showed volumetric and occurrence indices of 3l.1 per cent and
37+5 per cente Dearborn notes that domestic fowl composed a significant
portion of the food *aken by opossums considered in his study, but he
states thet this flesh consisted moétly of refuse discarded when chickens
ard other birds were prepared for human consumrtion.

viild birds oW the whole do not exhibit great importence as food of

opossums judging from analyses made to date. In this stud, remeins which



Fig. 13, Some observations on food habits were made with captive

opossums, This animal was eating a mouse when the picture
was taken,
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were deterniined s belonging to wild birds comprised Lj.7 per cent of
the total contents of 52 stomachs wnd pheasant uappeared in only one
storach. The catezory of "miscellaneous birds" in the 1933 collect=-
ion zomposed 5 per cert of £ll foods eaten. Thie grouping included
some domestic fowl other than chickene. 1o notation regurdin;, vheasunts
was found in the detu. TDearborn found that miscellaneous wild species
composed about 8 per cent of the contents he worked with.

Molcs are sometimes eaten by opossums. The analyses made in this
study revealed moles constituted 8 per cent of the stomach inclusionse
They were found iﬁ three specimens. These insectivores made up L8
per cent of the material in the digestive tracts und appeared in seven
animals of the 1933 collection,

Allen (1938) mentions the discovery of shrew remains in en opossum
stomach, but apparently these insectivores are seldom eaten. Shrews
composed .6 per cent of the stomech contents examined in this investi-
gation and .2 per cent of the food tuken by the opossums collected in
1923, Short-tailed shrews were accepted on vurious occasions by cept=-
iwe animals.

Squirrels also eare rather infrequently eaten by opossuns. Fox
squirrel hair end flesh were found in one of the stomachs considered
in this study. Red squirrels and fox squirrels together comprised 2.2
per cent of the food of those animals collected in 1933 in lichigan.
Stuewer's investigation (1941) of opossum food habits on the basis of
15 stomachs &nd 9 scats showed some remains of a red squirrel present.

Opossums eat skunk flesh. The only evidence of skunk found in

this study wes represented by & trace in one specimen. The animals



gathered in 1933 for the purpose of food unualysis conteined remains of
this mustelid amounting to 3.7 per cent. The {'lesh appeared in the
digestive tracts of five specimens. It 1s highly probable thet slkunks
eaten by opossums are carrione.

Snakes are accepted as food by opossums, although their volumetric
significance in fall-ceught animsls, at least, is small., Two small
snakes were discovered in one of the stomachs examined by the writer
and traces of enother were found in the intestines of one animale Only
+03 per cent of the food from the opossums of the 1933 group was com=
posed of this iteme Dearborn observed that .05 per cent of the remains
found in specimens he considered consisted of these reptiles,

Amphibians were represented surprisingly seldom among the things
eaten by opossums which have been studied for their habits of foraginge.
Frogs, toads, and salamanders coastituted 1., per cent of the inclusions
found in the 52 stomachs. Saleamanders and frogs comprised 3.5 per cent
of the volume of the 1953 collection. Dearborn's compilation shows that
frogs mede up «3 per cent of the remains present in the specimens he
studied. It seems possible that emphibians may be more often eaten in
spring and summer when they are more available. Frogs offered captive
opossums were avidly accepted.

Crayfishes were represented by traces in the stomachs considered in
this study. Traces of these crusteceans were also found in the 1933
lot of specimense This food comprised 12.6 per cent of the inclusions
present in the eight animals collected in the spring of 193L. Crayfishes
composed 3.5 per cent of the food matter in opossums analyzed by Dearborne

Lay (19L2) found that this food constituted 3.3 per cent of the contents



in animals taken in Texas.

Some evicence of spiders and millipedes was noted in tne dizestive
tracts of the 1933 collection. Neither form was found by the writer
in any of the stomachs or intestines examined.

lollusks in the form of snails and slugs are included in the opossum's
diet. These items comprised 2.5 per cent of the inclusions found in
the stomachs analyzed during this investigation. Dearborn lists snails
es comprising «7 per cent of the volume of all foods discovered through
his enalysis. Lay found these mollusks made up 0.8 per cent by volume
the contents of 16 stomachs.

A trace of fish was observed in one of the specimens of the 1933
collection end a small quantity of fish renains was found in one of
the eight spring-caught animuls collected by the Game Division in 1393,

It seems almost certain thet when this food is eaten by opossums it is
carrion, although these marsupials have a pronounced liking for fish
(seton, 1929).

Indications are that opossuns have & relish for bird egzs (Baile y,
1905, Allen, 139%8). The charge is frequently mude that the animels raid
nests in poultry houses. Determinations on eyg remains are among the
most difficult to make, for it seems impossible to isolate egg inclusions
with any appreciable degree of accuracy. &ppurently very little shell is
swallowed by opossums when they feed on eggs, which adds to the difficulty.

Srmall fragments of ehell which eapperently came from hens' eggs werse
seen in two stomuchs examined during the course of this study. Zvidence
strongly suggested that in one case tne shell was & part of household re-

fuse which had been eaten., Truces of egp were found in the digestive
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tracts of three of tiie 78 animuls collected by the uyesie Division in
1933.

An attempt was mszde to study the reactions of captive opossums
toward egzse. On various occasions phegsant ezgs were put with animals
and deily observations were mede to see whet hed happened to them.

Two specimens which occupied separate cages were the particular subjects
involved in this experiment. Tnese cages were situated outdoors, vhre
constructed of woven wire, end were approximately six feed square and
eight feet highe The reactions exhibited by eacn animal will be des=-
cribed in turne

Four pheasant eggs were pleced in a shallow metel pan end the pan
set on the floor of the cage in which u single male opossum ves kepte
The pan was weighted with & stone. At the end of five days all the
egis were still intact and at this time two of them were removed for
use in the experiment with anotrer specimen., Two deys luter one of
the two remaining eggs had been broken end the contents apparently eaten.
The following day the other egg was broken and the crushed shell emptye.
Woderate amounts of ether foods had been put in the cage during these
trials.

A week elupsed before the experiment wes continued with this animal.
At the end of this period I'ive pheasant eggs were placed in *he cage
in tre manner of the others end sone other food was included. 3y the
following dey all the shells were crushed and the contents evidently
eaten. Your deys leter five more esgs were put in this caze together

with four mice and en apple. The following deyr &ll the eggs were broken,

the contents gone, ard the mice axd apple also eaten.
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The second animal employed inkhis experiment wes ulso a mele. Two
egps were first put in the cuge of this specimen snd were placed as
those which had been offered the other animales ALt the end of the first
doy the eggs were intact, but 2l hours after thut both were broxen and
the yolks and whites presumably had been eaten. These were rerlaced
with two more which remained unbroken for two duyse On the third day
one shell was crushed and the other egg was still intect, although out
of the pen. Two more eggs were put in +this cage, making & total of
three. Two of these were consumed, one each during two successive dayse

Then five egss were pleced with this specimen and no other food in-
cluded. Twenth-four hours later three of the five ezgs were crushede.

Two mice were put in the cage with the two remaining ezzse By the next
dey both the egis and mice were eaten. /(fter this five eggs were placed
in the cage of this specimen on each of five successive days ard all of
them each time were consumed within successive &lj=hour intervals, in-
cluding othsr foods such as mice, apples, and dog food,

The results of these experiments tend to show that the espg-eating
habit must be learned by opossums and that it takes some time for it to
become well developed. Althoush egss were broken ard the contents evid-
ently consumed by one of the experimental enimals within the second day
after the food had been offered, the breakuage might have been accidental.
This seems the logical explanstion when it is considered thet eggs put

with this specimen following the initiel trial were not broken for seversal
day s thereafter snd also that eggs remained uneaten in the cege of the
othe:r animel for five days after they hcd been introduced. Development of

the egg-ceting habit would appear to be largely initiated by accicent for



eny individual opossum. If this be the case, it woulc seem that
opossums cannot be considered a serious menuce to egrs of wild

birds since such chance breakuages probubly seldom occurs
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Fig. 14, The crushed shells of pheasant eggs after the contents
had been eaten by an opossum,



Vegetative Latter

Grape berries aprear to be & lfevorite {ood of I'ichiren opossums
in auturm. This fruit formed the greutest volume (9.5%) of any
perticuler vegetetive item in the stomach contents analyzed in this
study. It likewise predomineted within the vegetative cless in
stomachs end intestines of the 75 opossums collected by the Game
Division durinz wovenber and December, 1;%%. In these the volune
comprised 6.8 per ceat of the totel contents.

Femains of apple were qguite frequently found eamong the various
foods eaten by fall-caught animulse. This study reveded a consider=-
ably greater volume of this fruit present in the intestines than in
the stomachs, which may indicate thet it passes through the digestive
tract more reapidly than many foods which have a more substantiel con-
sistency. Pear and peach fruits were occasionully found.

The most comon of the wild fruits obscrved in the stomachs and
intestines o' tnhe fall-caugnt opossums were poke berries. Some evidence
of ground cherries was seen. DZemeins of elderberries and nightshade
fruits eppeared in the digestive tracts of animuls collected in Sept-
enber.

Grass shows up frequently in the stomachs of opossums taken in the
fall. This investigation revecaled that L,.7 per cert of the stomach
contents consisted of gress and that it appeared in nearly 70 per cent
of the specimens exsmined, In many of these individuuls, however, the
quantity present was very smalle In some cases grass may have been

ingested incidentslly, but the significant volumes present in some aninwuls
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suggest tmt 1t doubtless ned been consciously soug.t oy ther,
Whether this item is consum.d nuinly for its nutritive wvulue or

for other reasons is not knovm, but it seems more likely that it
serves as an "accessory" féod. Giles (1240) fourd theat a conside
erable emount of gress weas eaten Ly raccoonse. He concluded that it
probably wuas talen as roughage or &s a tonic food.

Oth.cr vegetative material such es leaves, dry fruits, and weed
seeds were present in tie digestive tracts wt tie totul volume of
these inclusions was small, it scenms provable tnet a considerable
porticn of these items were conswied incidentelly rather than pri-

marily for food.
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Volumetric and Yecurrence Indices of Opessum Foods
as Shovm by 55 Fell-caught animuls Collected in 1341

Food

Pabbit

Squirrel

ileadow vole
liiscellaneous mice
Sikurk

Wole

Shrew

Cpossum

Chicken
Miscellaneous birds
Bird eggs

Snelze

Salamander

Irog end toad
Grasshoppers
Bettles
iscelleneous insects
Crayfish

Sneils and slugs
Furthworms

Unident. animal matter
Greapes

Apple

Peer

Peach

Pokevieed berries
Elderbverries

Ground cherry
lightshade fruit
wheut and osts
Gress

l"iscel, unident. vezge.

Stomachs of 52

Intestines of 5L
specimens collected
in Sert., lov., & Dece

specimens collected
in Sept., llov., & Decs
Volu= Oczcur=-
metric rence
indices ingices
20,.% 1¢.2
1.0 1.9
o7 11.5
55 5.8
trace 1.G
0.8 5.6
0.6 1.
9.3 7.7
1.9 Te7
L‘,c7 25 .O
trace 3.9
0.l 1.9
0.6 1.9
0.8 2.9
6.2 706G
0.1 19.2
0.6 cl.2
trace 2.9
2.5 15.L
8.4 27.0
60}-} 906
9.5 28.5
1.9 2l.2
0.1 1.9
0.2 2.9
0.5 9.6
trace 1.9
trace 5.8
trace 3.9
L7 69.2
1.8 11.5

Volu- Occur=-
netric ence
indices indices
1L.6 22.2
0.L 1.9
346 en
3.2 T.L
truce 1.9
1.7 367
S Ze7
L. 546
3.0 9.3
z.9 Y
trace 1.9
truce - 1.9
trace 1.6
5.0 63.0
truace 11.1
0.2 2.7
truce 3.7
201 70L"
1.3 1L.8
7.8 16.7
10.3% LO.7
20.9 27.5
Lk 9.3
0.2 3.7
5. 27 .8
Ool 5.6
245 9.3
o.l 3.7
trace 1.9
1.7 L6.3
201 903
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T#LLE II

Volumetric esnd Occurrence Indices of Opossum Foods as Shown
by 85 Ligestive Trects from Animals Collected in 1933 and 1934

78 species col- 8 specimens col-
lccted in llove & Lec, lected in lare., Apr., leay
Volu~- Occur=- Volu=- Occur=-
metric rence metric rence
Food indices indices indices indices
Rabbit 1203 3907 trece 1205
Squirrel 2.2 501
Yeadow vole 2.6 11.5
l'iscelleneous mice 0.8 6., L.3 3745
Skunk 3.7 6.,
tole L.8 9.0
Shrew 0.2 2.6
Opossum 5.7 6.l 10.9 27 45
Sheep trace 1.3 2.1 12.5
Chicken 12.8 23.2 31.1 37 05
iiscelluneous birds 5.0 Li2.3 trace 25.0
Bird eggs trace 7249
Snake trace 9.0 6.4 375
Turtle trace 1.3
Salamander 0.7 6. O.4 12,5
Frog 2.7 12.8 2.9 25.0
Fish trace 1.3 0.1 12.5
Insects 606 8305 009 5000
lillipedes trace 11.5
Spiders trace 5.1
Crayfish trace 5.1 12.6 25.0
Snails 0.8 103
Earthworms L6 21.6
Unident. animel matter L2 1.1 18.0 3745
Grepes 6.8 32.0
Apple 0.9 2.5 1.0 25.0
Pear 0.6 1.3
Raspberries trace 1.3
Pokeweed berries 046 15.J4 1.9 12.5
Ground cherry 0.2 11.5
liightshade fruit 0.2 D5
Acorn 1.4 15.4
Potato trace 1.3 0.6 12.5
Wheat a.d osts 0.7 1.1 0.8 12.5
Corn 1.3 30.8
Grass 0.1 5206 006 1205
Spruce needles 0.l 1.3
liscel. veg. matter 17.4 7945 5.1 7540



Dis cussion

Apparently animal foods occupy a much more conspicuous place in
the dict of opossums than do vegetative foods. Of the 52 stomachs
examined in this study, approximately four-fifths (30.9%) of the
identified contents wus animal metter. Vegetative matter comprised
16.5 per cent, and undetermined items, both animel and plant, made
up 2.2 per cent. Intestine content analyses showed tnhese organs held
approxinately equal portions of enimel (52.7%) and plent (L7.87) re-
mains. Differentiel digestion probably accounted for the rather pro=-
nounced difference in composition existing bctween stomechs avd in=-
testines. It appears that relatively more vegetative meterial resists
digestion. On the basis of this observation is seems that stomach con=-
tent analysis gives a more accurate insicht into the food habits of an
enimal than do analyses of intestinal contents or fecal material,

Deta on the foods of the 78 fall=caught opossums collected by the
éamé Division revealed that 69.5 per cent consisted of animal matter
and 30.3 per cent was of plant origine. These figures correspond almost
identically with Dearborn's findings (1232) in which the food remains
were found to consist of 62.6 per cent animal and 30.l4 per cent fruit.
These two groups of data show a difference from the results obtained by
the writer amountinr to approximately~10 pir ceﬁt by volume of animal
foods and 1l per cent by volume of vegetative foods. Since sone intest-
inal contents of the 1933 collection werc included when volumctric
determinations were made on those animals, snd since Dearborn's material

epparently included some scats as well a&s stomachs, these factors might
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account for some varience, due to reasons stated atove., Of course,
veriation in methods employed in determining volumes might also be
responsible for a differénce.

Data on the eight spring-caught opossums of the 192, collection
showed that animel remeins comprised about nine-tenths (917%) of the
totel volume and vegetative matter acout one-tenth (9;{).

The captive animels showved a definite preference for animel flesh
over fruit or other vegetative foods when both were offered at once,
even though bothwere ususlly consumed within the tine elapsing from
one feeding to snother,

Althouzh the opossum is more carnivorous than herbivorous, it
arpears likely thet eny preference it ruy have for the verious kinds
of animeal flesh is denied fulfillment more often then attaired. The
marsupial obviously is not equipped for being a proficient predators
It renks low in the scule of intelligence; the distinctly predaceous
mammels possess more than average animal intelligence. It is slow
afoot; the predstory carnivores in general are swift afoot.

The opossum appurently more often eats what it cen obtain rather
than whet it would prefer to huve, and therefore its foraging habits
probably are largely determined by the availability of food which can
be easily ecguired. Perhups the great variety of things eaten by the
animel indicates its limitutions for satisfying preferences. The tables
which list analysis data show the hijhly diversified character of the

diet. The opossum truly is sn omnivorous animel.
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An Annotated List of Foods Euten by

Michigen Opossums in futumn

Cottontail Rebbit (Sylvilagus floridanus mearnsii)

Tabbit composed the srestest volunme (30.97) of any food found in
the opossum stomechs exumined in ‘*his study. Iowever, is freguency
of occurrence was no% hizhe !lcsh and fur were the muin constituents
present; reletively little bone appeured.

Cottontuil ravbits sre tiie most corrmon upland gwae animals of the
southern psrt of the state. For the section south of the Lorth Line
of Township 16 llorth, there vias & computed kill of 2,127,219 rahbits
for the 77-dsy secason in 1yLl. This species is most plentiful in the
soutiwestera wnd souta central counties, where opossums likewise are
most prevalent,

It eppears likely thut some of tie rabbit remains found in the
stomachs of e fall-caught opossums consisited of carrion. The legeal
huntin; seasons on the two eninsls overlapped when most of the food
habits‘m&terial was collscted for this study. 4 consideradle number
of rabbits are killed which are not recovered by hunters. Since
opossums feed extensively on cerrion, it is reasonable to suppose that
these eanimels ere uite often eaten by them. DRabhits frequently are
killed by autos on roads, thereby affording anotner ready source of
food. A study of predation on rabbits whish was curried out in lichigen

several ycers ago revealed vcry little positive evidence thet opassuns

prey on cottontails (Meugen, 1940).



Fox Sjuirrel (Sciurus nizer rufiventer)

Squirrel flesh was found in only one of the 52 stomachs analyzede
rox squirrels are faidly common in many perts of southern !llichigan.
The computed kill of this species in the socuthern district of the state

during the 2l-day 1941 season was 506,332 animeals.

Mice (Rodentia)

Mice, including Microtus sp., composed 6.2 per cent of the food
in the stomachs examined. The renains of these rodents consisted of
flesh, fur, and bones. The bones generelly weres broken into small
piecess OUservations made on captive animals while theyvere eating
mice showed thet this food vras mostly swallowed vhole or in large

but .

pleces,/before inzested it was ruther thorcughly chewed. Sonetimes
remains of mice could be grossly identified by superficial exsmination;

at other times it was necessary to resort to hair keys. Specimens of

Iticrotus were usually differentiated from other forms by tne somewhat

longer fur &..d by the curliness of the overhairs. lo specific deter=

minetions were made.

Skunk (Mephitis menhitis nigra)

Skunk remsains were represented by & small truce. Skunks formerly
were guite numerous in southern lichigen, but within recent years their
nurbers have decreased consicerably, presumably due to disease., There
is no evidence showinz thut opossums will kill skunks. It seems pro=-

bable that remains of this mustelid which are found in opossum stomachs
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have come from animuls which died from causes other than natural

predation.,

Prairie liole (Scalopus aquaticus marchrinus)

liole flesh and heir mede up .8 per cent of the stomach contents
analyzed in this study. Guard hair characters served to identify
remeins of this enimal. The apical ends of these hairs possess a
bulbous enlargement in which the medulla is almost completely lack-
ing (Williams, 1938). One specimen examined contained a part of the

head of a mole.

Shrew (Soricidae)

Shrews were found to have been eaten by two opossums. FHairs
largely represented the remains of these aniunals, althouch a dentary
bone with the teeth intuct was also founds One of the two shrews

was identified as Blarina bevicauda; a definite determination could

not be made on the other specimen,

Opossum (Didelphis v. virginiana)

Opossum found in the digestive tracts consisted almost ertirely
of flesh and hair. As in the case of other animals of larger size
which had been eaten, few bones were found among the inclusions.
When small quantities of hair salone were present these were not re-
garded as a part of the food contents. Apparently the animals quite
often pull fur from their own bodles, since traces of opossum hair

were rather frequently seen.
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It is knovm that opossums occasionally kill their own kind. 3Dut
it seems likely thut they more often feed on the flesh of individuals
which are killed on highwuys or by hunters who do not bother to re-

trieve them.

Domestic Chicken

Chicken represented & ruther small portion (1.%!) of the totsal
bulk from the stomachs exsmined in this study, althou-h other analysis
data indicate that this food is taken farly often by opossums. It was
quite evident thet some of the chicken remains discovered through

analyscs made by the writer were carrion.

Ring-necked Pheasant (Phasiunus colchicus torguatus)

Pheasant, like chicken, comprised a smell portion (1.97) of the
various foods found in the 52 stomachs examineds It wes present in
a single specimen. The infrequency of occurrcuce could in peart be
due to the fact that most of the specimens were collected in neighbor-
hoods where pheasants ere not particularly plentiful. levertheless,
these game birds seem common cnoush evern in those sections so that
they should have appeared fairly oftenin the digestive tracts if they
occupy & significent plece in the diet of the msrsupials.

The hunting scason on pheasants extended into the first part of
the opossum seeson in 1941, This fact would seem to increase the pos-
sibility of pheasant remains appearing in the stomschs which were

analyzed because & number of birds shot by hunters are crippled and
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make their escape only to die leter, thereby serving as &« couvenient
source of food for cardon eaters like opossuns. Figures computed
from hunters' report cards showed that 1,205,725 cock birds were taken

in lic igen during the 2l=day season in 1941,

Iliscellaneous ¥ild 3Birds

Bird material consisted meainly of flesh. Few bones were seen and
not meny featherso. Determinations on this food were made chiefly by
meens of feathers attached to flesh. Bird remains which were thought
to have represented wild species composed l;.7 per cent of the stomach
contentss This total included the 1.9 per cent pheasant remesins.
Except for pheasant, no specific cdeterminations were made on this
meteriel, Bird remains definitely of uncertain origin
Compresed 3.9 Fer Cent of the contents.

Snakes (Serpentes)

Two small snekes were found in one of the storiachs of the fall-
caught opossums. These were not specifically identified. Snakes are
fairly plentiful in l.ichigane. Sixteern different species have been
recorded in various localities of the southern helf of the Lower Pen-

insula (Ruthven, Thompson, and Gaige, 1923).

Frogs, Toads, &nd Salemanders (Amphibia)

Amphibiasns comprisecd only .8 per cent of the total volume of
stomach conteants from the 52 specimens examined in this study. Frog

or toad remains were present in two stomechs. These were masticated
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to sush an extent thet it wes only possible to deterimiine that the
fregments were those of either frogs or touds. The two salamanders
which had been eatea by one opossum were in much better condition for

ident

[ )

fication cnd these were identified as Jefferson's salamenders

(Anoystoma jeffersonianum).

Perhups the relatively small volune of wamphibian remsins is accounted
for by the poesibility that many of the forms which ordinarily are

available to opossums heve bejun hibernating by November.

Crayfishes (Caxbarus spp.)

Creyfishes composed & rather smull portion of the food materiale
Limited data indicate th:t this fsod is more often twiken during the
warmer scasons of the year. Crayfish found in specimens examined in
this investigation consisted almost enticely of smell fragments of

chitinized pesrts.

Grasshoppers (kcrididas)

Grassh.oppers compose a significa:t purt of the food eanten by
Nichizan opossumse Desplite the smell size of these insects and con=-
siderable loss of volume due %o mastication, they comprised l;s1 per
cent of the total volume from the stomachs of L6 November snd December
canght animalse Thirty-two per ceut of the remains found ian the
stomachs of six specimens token in September consisted of grasshopperse
It is reasoneble to suppose thet these insects form & greuter part of

this animel's diet in summer when they are much more plentiful. Perhaps
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grasshopners appcared mere Ifregquently in these late-fall-caught
opossums “Shen they generully do in animels tuzen during thet scasonea
The excepsionally mild weather which preveiled during the fall of
1941 probesly pernitted the acridids to remein active for a longer

tire than ordinarily is possible.

Beetles (Coleoptera)

Bretle reunuins appeared in 10 of 52 stomechics Tneir volupiebric
significance was low, in most instences uppurently only & single
specimer hevirc bcen enten. The presence of these insecte was usuually

indiceted by fragments of wings end legse.

"iscellaneous Insects

Eviderce of bugs (Hemiptera, probuauly Pentatomiis) were found in
two specimens. .nts were present in two otuers. Larvae were more
numerous, lepidopteren remairs being most frequently represented among
the irmature forms. tesides tinese, one sawfly larve, two cranefly
larvae, and one .ay beetle lurva were seen,

Larval remsins in most instances consicted only of the cmses and
their appendazcs, the fluid-like conteunts having been lost. Conse-

quently the volume of these inclusions was small.

Sneils ard 3lugs (Gastropoda)

Snails &nd slugs comprised 2.5 psr cent of the storach contents

of the opossums considered in this study. Mo attenpt was meade to



determine the particular identity of tne sneils since few clues were
available. In alnmost «ll findings the shells were absent; only the
foot and & little flech of the bod, comprised the available remains
of most specimers., It seems likely thot thece were land sneils
rether than agquatic speciese ... L. inslow's "A Revised Check List
of i.ichigan “ollusca" in 1506 noted thut 104 netive ls.d shells and

sluss occurred in the state. (Goodrich, 1932). Sluzs had been eaten

b, one aninul,

Earthwor:s (Annelida)

A considerable nunber of earthworms were eaten vy the opossums
observed in this study. The volume consisted of S.l per cent of the
stcomech coutents., It would appear t.sat the gquantity of this food con=-
gured 1s considersbly influenced by the frector of availebility. Yor
exearple, the full of 191 wes & particularly wet scason in souihern
Lichigaa, During October the East Lansing Station of the U, 3. Weather
Bureeu recorded an excess of reinfeall sbove the normul for this month
anountirg to L.C6 inches. ZExcessive moisture iicreuses the uctivity
of earthworms &bove ground. Irom these fucts 1t ray be inferred that
the sunelids surved &s a nore convenient source of food in the f&ll of
1211 <han they do in seasons when corsiderably less precipitation occurs.

Tre pleces of eartharorms presert in tie stornwchs were mostly from
lerge species, those whiern are generslly roferred to as "uigjhterevlers™,
Twe geners of thcse large forms are known to ocecur in iichigan, Hel-

odrilus end Lumbricus.




Grapes (Vitis spp.)

Grzpe berries, both from wild a.d cultivated vurietics, conprised
the greatest volume of any fruit found in the opossun stomechs examined.
Cultivuted varieties were represented more orten than was the wild species

(Vitis wvulpina)e. Grapes probably are grown in most localities of south-

ern Michiren and in some sections they comprise tre main crope. In 1941

Michien renked third among the LB stetes in tie production of this fruit.
Remains of this f'ond consis®ted chiefly of seceds and skins. Occas-

ionally the "meat" of the berrics was found intact but more often it had

1

disintegrated end did nrot fisure in the volumetric determinations,

kpple (ialus spp.)

Lpples apparently are juite frequently eaten by opossums, although
their volumetric siznificarce in stomachs wans small (1.97). Apple re=
mains comprised the greetest volune estimated for eny of the intestinal
itens, howecver. They composed over 20 per cent of these contents. Seeds
and skin eided in identifying this material.

Apples are available in many localities throushout the fall and even
into winter because usually a considerable quantity of tiie fruit is left

unharvested. liichigan ranks hizh in the production of this crop.

Pesrr (Pyrus spp.)

Pemains of peer fruit wcre found in the digestive tructs of severel
opossums but they made up a relctively srmall percentage of tlie total con=-

tent. 4s in the case of apples, this item was [ound more consistently



and in zrester volume in the intestines then in the stomachs. The
skin with "stony" structures adhering to it served as eviderce in

the identification of pear remains

Peach (Prunus Persica)

Peaches comprised a very

7

small part of +the roods exumined in

this study, bein;

)

pres=nt in the stomachs of two opossums collected

in September. It seems possible, however, thiat this fruit is fairly
often teler in seceson in those sections of the state where it is more
cormonly grovm. The fuzzy outer suface of the skin was a clue leading

to the identiivicetion of peach re.einse.

Pokeweed (Phytolacca decandra)

Evidently the fruit of the pokeweed 1is a favorite food of opossumse
The blaclzish-brovn seeds usually are still intact in the intestines,
and the seceds served as tne means of identifying the fruits from which
they came@es The volumetric significance of this item is greatly reduced
by disestion. Only 0.5 per cent ol the stomach cortents exemined in
his study wes composcd of re berries, but they maue up over five
th tudy I d ol , but they ma I by
per cent of tie intestinsl inclusions. The renains consisted almost

entirely of seceds.

Elder (Sambucus sppe)

Remains of elderberries wcre found in the stomachs aiid intestines
of only the opossums collected in September. The presence of this fruit

in the alimentery canal at one time of year and its complete absence at
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other times is indicative of those fluctuations in diet which are
deterninred by food uavailability. In late summer end early fall
eldierberries are sbundant and probubly eare often eaten by the mar-
supials, By November t#e productive scason ol the elders has passed
and tihen something else must take the pluce of tlese berrics.
Remains of elderlfrnits were represen’ed by the yellowish white

seeds with roughened surfaces.

Ground Cherry (Physelis spp.)

Pruits of the ground cherries are accepted as food by opossumse
The pod which encloses the berry served to identify this materiel
and usvelly represented tne only part remaining which had eny volume-

tric sirnificance.

Grass (Granineae)

Grasses enerally occurrcd among *the stomach and intestinal cone
tents in the fcerm of leaves esnd stems; roovs were present nuch less

orten. Tnis materiel showed few effects from dicestive actions



ETDOPARASITES

Various endoparasites were fouand when the opossum digestive
tracts were examined. Since the subject of perasitisa is rather
far removed from the main objectives set for this study, it was
not thorougzhly considered.

Te writer does not Imow how opossuns compare with other nammals
in rezurd to susceptability to endopsrasites, vut the animals exam-
ined in this study seemed rether heavily infested. The more mature
specimens generally contained more purasites thuan did younjer indiv=-
iduals. Chandier (1722) observed thut a series of opossuwns causht
in the.egion about lloucton, Texas, carried threelspecies of’ flukes
and four species of nemnatodes.

llematodes were fcund in the opossum stomaciis sxa.ined for food
content., 'nly one specimen in 55 had no roand worms in the stomoch.

A sample of this form was identified e&s Phyrsaloptera turgida. Chandler

(1572) notrs thst this species is very common in opossums and tlat
it was sbsent from only one animal of & nunber exumined in the vieinity
of iHouston, Texase.

Tather thorou;h counts were made of the nematodes occurring in
several stomechse. Thne nuwavers found in these specirnens ranzed from
2, to 311, The animal in which the count of 311 round worns was made
hed its stomech ti.e most hecevily infested of any of the 55 fall=-cauzht
opossums. It was the largest animcl in the sollection. (See section
om "Grouwth" fo; a descrintion of this individual.) The nematodes ob-
served in the sﬁcmachﬁ? this aninmel s*owed the followvin~ distribution

in nurler accordin; to lencths L5=25 ma., 25; 75-25 rm., L6; less then



2 mme lonz (mostly rinute), 2.0

Relatively few round worns of lurge size were found in the
me jority of tie otner stomschs. /i far grecter number misht be re-
garded es minute (spprixinctely =2 rm. lonz). These mey heave beeu
of trhe same xind us e lurger forws or some o them mey have reore-

sented othrer species,

Parasi®tes were observed in every ote of the L5 Intestinel tracts
exeriined. Tape worns were found in live specirens a:d all specimens
containred round worrse Lound worms were in btoth the srall erd large
intestires w.d usvally wer. numerous. The caecunl gencrally held an
espceially large nuwiser. & swiple “rom © e caecun was identified to
the Order .scaroicdeua. Tle tane vorms were i1der*tified to t=e Crder
Cyclophyllideas

Deterninsztioas on the parusites were mude Ly ure. Philip Hawkins,

instructor in Paresitolojy at iichican Stete College.



Ccenrre..ce

¢t 1s kuvovn thit the oponssum existed 1 Ilichi_a . as {er back as
815 w.@d it is quite possible thut it was here previous to thut timee
During the 1800's 2:.d early in the 1200's it apparently was not
gomdeant, althou i %ticre 1s soue evidence that it muy have Leen fairly
plentifnl in sorme locelities in the 1950's. .bout 1260 opnssums either

becane extremely scerce or non-existent in this stule, nresumadbly as

a result of & secvere winter which oceurred eround that times. 7o reports
were found concerning the arpserance of these aninals in Michi-sn for
20-0dd years dating from the 1860'se st sbout the turn of the present
centary their rrosence wes noted azuine Around 1927 w.d 1,29
fur vearer showved & decided innronse ard continucd to becorie more
plentiful in soacceedin; yeurs nntil todey 14 1s recognized os a defin-
ite purt of tie fauna in the soutlerri purt of the sta
o explenaticn hus been demonsitreted for tie meried incresse of
the orossun in lllehicun within recent yesrs. Some people bLrllicve erti-
ficiel introduction may hswe been & coutributing lfactor. Clinstic ine-
luences could hove pluyed a part. Lhwtever Zuctors wecounted

phenomenon, thoy arpurently opereted in oi'ier rejions too, hecanse the

’
riursupiel extenced its rei_;e sa.d iacressed in various northern stubes

during this reriod,

e£in vecorie w rarity in ilichigan.

™

The suggestion offered Ly & few records whilch 1 llcete that this fur

5

heerer wes once f{eirly nunercus in the stoate oad tlic: dicapreacred lends
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suppert to thils visw. 41 is evident thel tho species g vulneravle
to ex'reues of low tenpercture. £ perticulerly scvere wirter or a

£ them could cnucelva 21y telie an imcense toll ard possihly

brirg aboutleaninal's extircilon in thic region.
On the otrer hund, conditions iIn tine physi-el envirommert mijht
be such now ti:t tiie cpecles could s rvive =uch a cutestropre shoulc

R}

it occure. Influcnces creuted oy maa nay fevor its survivel wrd these

[
e s

oy

night counter-balancze dicimeting fectors which 2nould othier wise operute.
Tvidence shows tuut £ e opossum tirives amid civilizetion. The cxten-
sriealtoirel develomient of sonther.. wichien «
advantace to tiie eniwle IL.orroved far:ing practices favor some small
nezmals, &od horticulturel development, such es occurred in vy purts
o' the stete within & conparetively recent eriod, would & pear to

be of purticuler beneflt to this mammal. I these assuantions huve

a tasis of fact, then {re opossum muy ¢ nrinue as & persistent &a:.d

cormon resident o I'ichi-arn.

Grovrth

en opossuns prooubly do not nuch exceed & weight of 11 pounds.
The najority of tie animuls do no®t stbuin this size, somewhere between
five and seve: pounde upperextly belrn; the aversge weight. Tvidence
stron;ly incicates Lliwt mules grow larger thun [lenules.

At birth the copossun is tie least developed of any new-born

nonrel of those species which occur in the Vnited States. Iis weijht

t=e

et cirth evereges 0017 prune  As en Indlcution o e exirene Imaabur

devclopricnt &t parturition, *he postratel growih rete ol tile opassun
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corresponds with tzut of tie omiryoncl stace in most ouvher nanals,
wvellable detea tend o show thit the soecondury sex retio of
this mersupial exhiLits e orouter prepondersace of rule progeny tha

k]

occurs in sry otiaer mwwmel whose sex ratio has been studied to dates
J

» 3

Tovever, tlie evideice &t this time is too merger lUor delinite con=-
clugions,

Lppurently color vurices less smong the opossuns of tiiis state
e emong speclimens in tre Jouth, altliongh slijht vearietiong from
the usunl phase heve been obscrved in ..ichi-ane One femnle and 5 of

10 ;oun; this animal reared hed éistinctly darier costs of fur then

that possessed ©y most opossunis.

v

i

)
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Food

1

Stomach and intesti:al content analyses show tict the diet of
the opossum is vuried. Fvideutly aaninel flesh is tuaken in prefer-
cnce to vegetative nmeteriel. In the stoneciis of fall-ceusht specinmens
the reletive volunetric composition of ench class was found to uvere;e
approxinately three=fourths sd one=-fourth respectively.

This study revealed thnt renains of nemnals cowrrised over 50 per

cenc of Lic stouch contents in 52 speeiriens. Iruits (12.27) comnosed

i)

the nest lurgest portion. Then followed Lirds with 10,5 per cent and

earthworms with 8.4 rer cent. DPrederineting volwics of specific itens

mace evident by this study probusly cun e lirgely expleined either

by the large size of certain units of food (&s in tiic cesc of raubit)

or by accessa ility (es in the cose of eurtivworms und grepes). On



the whole, tre torgging hubits of tiie opossun appear to be greatly
influenced by the availability of foods whnich ca.. be easily o tuined.

A first glence ot tle analysis data might sugsest thut the opossunm
preys extensively on the reblit. JZut when it 1s ¢ served thot renains
of this animal eppeared tm & reletively small number of storachs and
that the size of tiue rewvlit is such that it cur contritute a lurge

volune of flesh et one teading, a ne<w perspective is

~

tinude To these
obscrveations nmuy ve added the feets thet the marsupicl eats carrion and
that provunly & considereble nunier of rablits were evailable in the
form of carrion at the tire most of the study specirens were collecteds
This puper does not offer a finul estinmute of tle predatory status
of the opossum. Such conclusions could be etteincd only ufter a year-
rourid investi,ation hud beeu carriced cut. In the cuse of raebbit, opossums
colleccted in win%er after the rebbit hunting sceson has clecsed and in
spring end surmer vhen tie youns sre vorn cculd vnrovide data wil.ich would
go fur in interpreting the invcrrelations of *he two species, Yet des-
pite the incompleteness of trustwerthy eviderce, it seems thet the opossum
is not nearly so destructive to the ra- bit populetion as is so olten mein-
tuired.
It is also charged that opossums prey extensively on pheasearnts,
The evidence aflorded vty fall-csusht animels gives alriost no support
at all to this claim. io reference wes found regerding the discovery
of pheasernt reruins in the 8¢ specimens collected by the Ganme Livision
of the Lichipgan Department of Conservetion in 1,22 end 197l,, end only
one aniral of 55 examined in this study definitely conteined pneasante.
Vhile perteaps enlightening, these findings admittedly cannot Le con-

sidered conclusive. is in the cuse of the rabhit, here too a long-term



A

investigaution would ve required before a final enswver could Le given.
It is possible thst pheassnt-nest predation is precticed by the
opossum. A springtime study of tlie animal's food habits, including
{ield observuations, would deternine if this is trve and, if true,
whether the dumaze is extencsive enough to be significant. The lact
that the pheasant population im l'ichigen srowed a stead; increuse
winile opossuns alco were increasing, wlone tends to suggest the falsity
of the charge thet opossums are highly detrimentul to these jame birds.
Deerborn (13%2) noted thet populer opinion wus aguinst all but
three of tine predatory fur bemrers which occur in .ichiran. The ex-
ceptions at thut time were the raccoon, the badger, und the opossun.
These he believed were tolerated becanse the raccoon is considered
mainly & game animal and beceus: the badger w:d opossum were too scarce
then to attract much attention. OSince that obscrvution was mede the
opossum has become rore nw:.erous in the southern pert of the state and

o

it certainly hes received a generous share of criticism.
Tre opossum hus very few friends here now. Ilost sportsmen consider

it a detriment. Some 7o so fer as to sussest that not only should it

be unprotected the rear round, but & bounty ou;nt to be placéd on its

scalpe evertheless, a few people tulzZe a tolerant attitude toward the

enimal. One hunter hes said, "Iy opiiion of thie opossum &s & fur

besrinz animal is that the fur is not so valueble but it furnishes

some income. I enjoy huntin: nijhts and if it was not for the opossum

ze The

=]

there would be lots of nizhts that we would not catch anythin
opossum does very little doamege es I cai: sees I therefore consider
them as an asset to ilichi:an."

Perheps in time more people will *take this attituce as the habits

of the opossum become better knovm.
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TLLLE Illa

Vleights and leasurenents of a Dark-furred Female
Younz from Litter No. 2

hpproximate Wleight Tail Hind Foot Remarks
age in deys  Grems Ounces Length Length

37-L7 13 = Weight first

talzen liay 22.

LL-5L 22 3/l

51-C1 26 1

58-£8 59 2 L5 mme 13 mme.

E6=76 -- -- - - Data not teken.

73-83 131 Lz 95 23

30-90 175 6 111 e

87-97 o2 7 16 %5

9l=10L 235 & 155 35

101-111 263 A 157 36

108-118 323 113 185 %6 Data last

talzen July 31,
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TABIE IIIb

Vieights and !lcesurements of & Dark-furred iale
Your: from Litter ilo. 2

Approxinate Vleight Tail Hind Foot
age in days Grems Ounces Length Length Remarks
1,2-50 17 = Welght first
taliten lay 25
L7-57 27 1
sl L7 1 €7 rn. 21 rm.
é1-71 81 3 7L 21
8-73 112 L g5 27
75-85 15L 5k 110 31
82-92 197 & 137 3l,
89-99 250 e-3/4 19 36
95-106 225 112 166 %9
10%-113 L2y 15 193 L2 Data last

taken July 27.



-III-

TABLE IIlc

Welghts and ! easurenents of & llormal-furred liale
Young from Litter lo. 2

Lpproxinate Vieight Tail Iind foot
age in days  Grems Ounces length length Renarks
50-£0 %6 12 Weight first
teken June .
57-67 61 2 62 mm. 21 mn.
6L-T7L 93 3a 73 23
71-81 13L L-3/M4 95 27
78-88 131 b 131 31
85-95 206 3 11 35
92-102 236 8 173 %8
99-109 351 11} 18l L1
106-116 1,60 16 199 L2 Data last

taken July 30,
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TL31E IIIad

Weights and lleasurements of a lormal-furred I'enale
Youny from Litter o. 1

Approximeute tieight Tail Hind foot
eze in deys  Granms Ounces length length Zerarks
50-60 27 1y Weight first
taken lizy 29
57-47 &0 2 08 mm. 20 mm.
6L=T4 100 zZ g2 27
71=-81 - -- - - Date not tsken,
78-28 130 b 170 27
85-95 -- -- -- -- Data not teken.
92-102 %20 11 160 39
99-109 751 12, 142 L0
106-116 LLo 15-2/, 176 Ll
113-123 500 17} 203 L, Duts last teken

July 31,




T.oll IVa

Vieights of Si,c Youn~ Chosen &t fandom from Litter llo. 1
Wihen Zetween €0 and 70 Tays 01d

neié;. t
Sex Grams Ounces
Tenule 76 2.7

rale 7L 2.6

tale 72 245
Femsle 72 2.5
Fermule 71 24
Jiale 66 23

TLELD IVD

weights of Six Young Chosen mt Rencdom from Lither o, 1
VWhen Between 99 and 109 Teys 01d

veipht
Sex Greoas Ounces
TFeiwle 320 13.0L
Fenale 251 12.4
Tale 304 2.1
I'anele 271 11.7
Tenale 218 11.2

Ferale 31, 11,1




V=

TacLE Ive

weights of the Ten TYoung from Litter 1o. 2
swhen Between 71 and C1 Duys 0ld

weight
Sex Greams Qunces Cnlor
lele 17, L7 Toriaal
ule 121 L.6 Dark
tale 120 L.6 Durk
ale 106 Lob Lark
Ferele 12!, L. Yormal
rale 12, L.L Tornel
Fenale 122 1.3 Dark
Yanale 119 La Dark
linle 116 L. Toraal

Jale 11 L. “Tornel



-VII-

TA3LE V
Growth of Upossims in the »ild ss Incicubed Ly
welsnhts of Live=trapped fnimels

Dute of wte in  Duate of Vit. in  Date of Wte in
lst cupture ounces Znd capture  ounces Zrd captare ounces
L/22,/41 125 8/16,/,1 2l

19,13/1.1 3 10,2741 12

10/15,1,1 g 11/3,1.1 13

10/21/11 11 10/25,/L1 13 10/27/1 12
10/25/% 12 12/3/01 12 11/16/a 15



-VIII-
TASLE VI
Peuctions of Captive Opossums Toward Various ninds of I'oods

Foods accepted Toods usurlly rejected, i0ols rejected
but occasionelly esten

House mouse Corn (mature, on cob) Potuto (rew and
cooked)

Jumping mouse- Carrot Celery

(Zapus h. hadsoniuc)

Morviay rat Lettuce
Cottonteil raviit + Red beets
Shrow Eoneysuckle
(Elerina brevicauda berries

tulpoides)
sh sperrow

Trzs (pheasant)

Frog

Pork ard beef screps
Doz food

ilk

Breud

Cave

Cundz

hpple

Pecr

Plun
Stravberries
Raspberries
Oran: e (peeled)

Grepefruit (peeled)
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