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A Technique for Obtaining Early Life 
IHistory Data in Pouched IVIarsupials 
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Early developmental and demographic events in many marsupials occur in the 
mother's pouch out of animal managers' sight. Because pouch examination is 
perceived as being stressful both to animal and handler, the pouch has proven to 
be a formidable physical and psychological barrier to the study of early life history 
events in marsupials in zoos. Demographic and developmental data such as litter 
size at birth, secondary sex ratios, infant mortality rates, and early rates of growth 
and development, normally considered essential information for the development 
of breeding programs, are therefore essentially unavailable for most zoo popula- 
tions of marsupials. Here we describe a technique for the safe and non-stressful 
examination of the pouches of small (<2 kg) marsupials that enables the capture 
of such data. The technique, involving the use of transparent plastic tubes of 
slightly different diameters for restraining the animals and an otoscope for exam- 
ining the pouch and its contents, has been very successfully applied to life history 
studies of four species at the National Zoological Park: Pseudocheirus peregrinus, 
Petaurus breviceps, Philander opossum, and Chironectes minimus. 
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INTRODUCTION 

Obtaining accurate data on the early life history of marsupials can be problem- 
atical. Most species give birth cryptically and many have pouches in which infants 
develop, out of sight of the investigator, for periods of a few weeks to many months. 
Under these circumstances, it can be difficult to accurately determine birth dates, 
infant mortality and growth rates, birth litter sizes, secondary sex ratios, and other 
demographic data. While this information is routinely collected in intensive studies of 
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marsupial growth and development [see Eisenberg, 1981; Archer, 1982; Smith and 
Hume, 1984; Zullinger et al., 1984 for examples of such studies], it is not generally 
obtained under standard zoo management conditions. While marsupial births may be 
observed iit zoos on very rare occasions, it is much more common to first notice 
young at some indeterminable time after birth as a bulge in the mother's pouch or as 
a pouch emergent. 

The interval between birth and attainment of noticeable pouch size and/or pouch 
emergence can be quite variable [Cockburn and Lee, 1985]. Developmental rates of 
pouch young are obviously different among species, but they can also be quite 
different within species and between litters of the same individual [e.g., Heinsohn, 
1966; Stodart, 1977; Smith, 1979; Serena and Soderquist, 1988; Roberts et al., 
1990]. A "bulge in the pouch" or "first pouch emergence" is a completely subjec- 
tive notation dependent on the observer's schedule, his/her observational skills, fa- 
miliarity with the species and the individual animals, growth rates of the animals, and 
so forth. At best, even when made under a rigorous observational regime and refer- 
enced to accurate published life history data on the appropriate species, these are 
crude life history notations of questionable statistical value. In the zoo context, this 
shortfall in neonatal/maternal demographic and developmental data can lead to sig- 
nificant omissions in the design of well-rounded marsupial husbandry and population 
management programs. 

Obtaining the necessary and reliable information generally requires careful ex- 
amination of the condition and contents of the pouch, a task zoo managers frequently 
approach with some trepidation. Pouch checking requires capture, restraint, and 
manipulation of an animal in a way that is safe for it and the handler but effective 
enough to secure the necessary data. Marsupials are variable enough in size, tem- 
perament, and response to handling that it is not always immediately obvious how 
safe manipulations can be accomplished. 

A review of the relevant literature suggests that only a small fraction of mar- 
supial growth and development studies actually describe pouch checking techniques 
with enough clarity and detail to be replicated by the reader. A large majority of these 
describe techniques appropriate only for macropods. Most of the pouch checking 
techniques described for other marsupials (i.e., non-macropods) employ some form 
of anesthesia, an admittedly risky procedure, but some describe training animals to 
tolerate physical examination, including pouch checking [Fleay, 1961; Fritz, 1971; 
Mullett, et al., 1988; Conway, 1988]. The literature suggests that pouch checking can 
frequently be stressful and dangerous to animals [Shield and Woolley, 1961; Sadleir, 
1963; Cisar, 1969; George, 1982; Presidente, 1982; Richardson and Cullen, 1983; 
Thomason and Russell, 1986; Tribe and Middleton, 1988] or handlers [Calaby and 
Poole, 1971; Finnic, 1978] and can have detrimental effects on offspring survivorship 
[Marlow, 1961; Stodart, 1966, 1977; Smith, 1979; Atherton and Haffenden, 1982; 
Lyne, 1982; Fleming and Frey, 1984]. Clearly, simple and safe techniques still need 
to be developed. 

Here we describe a pouch examination technique for small marsupials (i.e., 
about 2 kg or smaller) that has proven to be safe and effective for the four species on 
which it has been applied in our laboratory between 1986 and 1990: common ringtail 
possum {Pseudocheirus peregrinas), sugar glider {Petaurus breviceps), water opos- 
sum {Chironectes minimus), and four-eyed opossum {Philander opossum). 
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Fig. 1. a: Sugar glider transferring from weigh basket to clear plastic tube, b: Once in tube animal is 
calm and is allowed to explore her surroundings, c: Plunger tube is introduced. Sugar glider backs up into 
handler's grasp, d: While one handler restrains hind legs lightly, second handler inserts otoscope into 
pouch. Note relative sizes of pouch opening, speculum, and fingers. 

IMETHODS AND RESULTS 

Our technique, a variation on those described previously be Mylrea and Ab- 
brecht [1967] and Amir et al. [1981] for laboratory mice, is designed to minimize 
handling to reduce the chance of injury to animal and handler. The procedure is 
performed during the "sleep" period of the animal's day, when it is subdued, more 
easily accessible, and less excitable. The animal is transferred from a nestbox or small 
transfer crate, in which it is weighed, into a clear Plexiglas tube of a diameter only 
slightly greater than that of the animal (tubes are available in various lengths and 
diameters from Read Plastics, 12331 Wilkins Ave., Rockville, MD 20852) to prevent 
the animal from turning around in the tube (Fig. la,b). A second tube, of slightly 
smaller diameter than the first, is sealed at one end with fabric or tape to make a 
plunger. When previously inserted into one end of the larger tube, the plunger blocks 
the animal's escape. Once the animal is in the tube, it can easily be given a visual 
examination. Gentle pressure on the plunger is used to manipulate the animal's 
position in the tube (Fig. Ic). With proper manipulation, the hindquarters and lower 
abdomen can be pulled from the tube and, with the animal on its back and the 
hindquarters gently restrained by one person, a second person can examine the pouch. 
Generally animals are calm in the tube, but a dark cloth draped over the apparatus has 
an additional calming effect. 
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The interior of the pouch is examined with an otoscope (Fig. Id) fitted with one 
of the several interchangeable conical fittings (specula) normally used for human ear 
examination (otoscopes are available from most medical or veterinary supply houses). 
Choice of speculum is determined by the size of the animal. The pouch sphincter is 
opened by gentle manipulation and insertion of the speculum tip, which has first been 
disinfected and warmed to room temperature. The otoscope light fully illuminates the 
pouch interior permitting a clear view of pouch structure and any pouch young. The 
known diameter of the speculum tip can be used as a measure by which dimensions 
of the pouch young are taken (e.g., crown-rump length, total length, etc.). When 
pouch examination is completed, the animal is released directly into its enclosure or 
nest box simply by removing the plunger and allowing the animal to exit the tube. 

The advantages of this pouch checking technique are the following: 

1. It requires a minimum of ' 'hands on' ' restraint thereby reducing the risk of 
injury to animal or handler. 

2. Once the handler learns the procedure, it is quick (about 10 minutes) and the 
animal remains calm in the device. 

3. The otoscope offers a clear and more detailed view of the interior of the 
pouch than one can get with the naked eye. With an appropriate adapter, photographs 
and video can be taken directly through the otoscope. 

4. Measurements and developmental landmarks of the pouch young can be 
taken without removing the infants from the teat or pouch, itself a risky practice. 

Pouches are checked on a weekly basis during growth and development studies. 
Animals adjust rapidly to the procedure on this schedule. Of course, some are more 
tractable than others. We recommend that initially the animals be allowed to examine 
the tube and to enter it unrestrained. Gradual introduction of the plunger and slowly 
increasing the animal's time in the tube before even attempting the procedure helps 
acclimatization immeasurably. 

We have no evidence that this procedure has any detrimental effects on adults 
or offspring. For example, the reproductive rates (number of offspring per reproduc- 
tive age female per unit time) between our colony of sugar gliders subjected to pouch 
examination was virtually identical with that of the zoo's exhibit colony in which 
pouches were not examined. The mortality rate of pouch young in our sugar glider 
colony was approximately 22% (5 of 22 born), well within the minimum pouch 
mortality rate of 6-44% reported by Suckling [1984] for a wild population. No other 
data on pouch mortality of captive sugar glider populations are available with the 
exception of Smith's [1979] report that "the deaths of many pouch young were 
probably caused by attacks from adults in their family group when the young were 
returned to the group after being measured." We did not observe this to occur in any 
species on which we applied the technique. 

DISCUSSION 

In zoos, the early developmental and demographic history of pouched marsu- 
pials is generally ignored because events occur in the mother's pouch out of the 
animal manager's view. For most people, the setpoint from which they measure 
developmental and demographic trends is when they first see either a bulge in the 
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pouch or first pouch emergence. In many marsupials, first pouch emergence is 
roughly the onset, but can be as late as the end, of weaning [Tyndale-Biscoe, 1973]. 
As in placentals, marsupial preweaning is a time of high infant mortality, sex ratio 
adjustment, high energetic demand on the mother, and the onset of differential growth 
rates (e.g., between sexes). It has been our experience that knowing what transpires 
in the preweaning period can be crucial because it is the time in which management 
intervention can most significantly influence near- and long-term demographic 
events, for better or worse. 

The paucity of early marsupial life history information in zoos may result from 
the manager's perception that pouch checking is stressful to animal and handler. We 
recommend the technique described here because we have experienced no apparent 
negative effects on mothers or young. While we have had excellent results with the 
otoscope, however, other optical devices, such as horoscopes and fiberscopes, may 
be just as effective. 

ACKNOWLEDGIUIENTS 

We thank Eugene Maliniak, Mike Deal, and Cathi Mathias for their ideas and 
help in developing the technique. Perry Barboza, Judith Block, Mike Hutchins, and 
Bruce Read reviewed earlier drafts of the manuscript and provided helpful sugges- 
tions. This study was supported in part by a grant from the Smithsonian Institution 
Women's Committee. 

REFERENCES 

Amir, S.; Amit, Z.; Brown, Z. A simple and ad- 
justable restraining apparatus for mice. PHY- 
SIOLOGY AND BEHAVIOR 26:535-536, 
1981. 

Archer, M., (Ed.) CARNIVOROUS MARSUPI- 
ALS, VOLUMES 1 & 2. Chipping Norton, 
NSW, Surrey Beatty and Sons, 1982. 

Atherton, R.G.; Haffenden, A.T. Observations on 
the reproduction and growth of the long-tailed 
pygmy possum Cercartetus caudatus (Marsupia- 
lia:Burramyidae) in captivity. AUSTRALIAN 
MAMMALOGY 5:253-260, 1982. 

Calaby, J.H.; Poole, W.E. Keeping kangaroos in 
captivity. INTERNATIONAL ZOO YEAR- 
BOOK 11:5-12, 1971. 

Cisar, C.F. The rat kangaroo (Potorous tridacty- 
lus). Handling and husbandry practices in a re- 
search facility. LABORATORY ANIMAL 
CARE 19:55-59, 1969. 

Cockburn, A.; Lee, A. EVOLUTIONARY ECOL- 
OGY OF MARSUPIALS. Cambridge University 
Press, 1985. 

Conway, K. Captive management and breeding of 
the tiger quoll, Dasyurus maculatus. INTERNA- 
TIONAL ZOO YEARBOOK 27:108-119, 1988. 

Eisenberg, J.F. THE MAMMALIAN RADIA- 
TIONS. University of Chicago Press, Chicago, 
1981. 

Finnic, E.P. Marsupials and monotremes: Re- 
straint. Pp. 412-414 in ZOO AND WILD ANI- 

MAL MEDICINE. M.E. Fowler, ed. Philadel- 
phia, W.B. Saunders Company, 1978. 

Fleay, D. Breeding the mulgara. VICTORIAN 
NATURALIST 78:160-167, 1961. 

Fleming, M.R.; Frey, H. Aspects of the natural 
history of feathertail gliders (Acrobates pyg- 
maeus) in Victoria. Pp. 403-408 in POSSUMS 
AND GLIDERS. A. Smith; I. Hume, eds. Chip- 
ping Norton, NSW, Surrey Beatty and Sons, Pty. 
Ltd., 1984. 

Fritz, H.I. Maintenance of the common opossum 
in captivity, INTERNATIONAL ZOO YEAR- 
BOOK 11:46-50, 1971. 

George, G.G. Tree kangaroos Dendrolagus sp.: 
their management in captivity. Pp. 102-107 in 
THE MANAGEMENT OF AUSTRALIAN 
MAMMALS IN CAPTIVITY. Melbourne, 
Ramsay Ware Stockland Pty. Ltd., 1982. 

Heinsohn, G.E. Ecology and reproduction of the 
Tasmanian bandicoots (Perameles gunni and Iso- 
odon obesulus). UNIVERSITY OF CALIFOR- 
NIA PUBLICATIONS IN ZOOLOGY 80: 
1-107, 1966, 

Lyne, A.G. The bandicoots Isoodon macrourus 
and Perameles nasuta: their maintenance and 
breeding in captivity. Pp. 47-52 in THE MAN- 
AGEMENT OF AUSTRALIAN MAMMALS IN 
CAPTIVITY. Melbourne, Ramsay Ware Stock- 
land Pty, Ltd,, 1982, 

Marlow, B,J, Reproductive behaviour of the mar- 



86 Roberts and Kohn 

supial mouse, Antechinus flavipes (Waterhouse) 
(Marsupialia) and the development of the pouch 
young. AUSTRALIAN JOURNAL OF ZOOL- 
OGY 9:203-218, 1961. 

Mullett, T.; Yoshima, D.; Steenberg, J. TREE 
KANGAROO HUSBANDRY NOTEBOOK. Se- 
attle, Woodland Park Zoo, 1988. 

Mylrea, K.C.; Abbrecht, P.H. An apparatus for 
tail vein injection in mice. LABORATORY AN- 
IMAL CARE 17:602-603, 1967. 

Presidente, P.J.A. Common brushtail possum Tri- 
chosurus vulpécula: maintenance in captivity, 
blood values, diseases and parasites. Pp. 55-66 
in THE MANAGEMENT OF AUSTRALIAN 
MAMMALS IN CAPTIVITY. Melbourne, Ram- 
say Ware Stockland Pty. Ltd., 1982. 

Richardson, K.C.; Cullen, L.K. Physical and 
chemical restraint of small macropods. INTER- 
NATIONAL ZOO YEARBOOK 23:215-217, 
1983. 

Roberts, M.; Phillips, L.; Kohn, F. Common ring- 
tail possum (Pseudocheirus peregrinus) as a 
management model for the Pseudocheiridae: Re- 
productive scope, behavior and biomédical val- 
ues on a browse-free diet. ZOO BIOLOGY 9: 
25-41, 1990. 

Sadleir, R.M.F.S. Age estimation by measurement 
of joeys of the euro Macropus robustas Gould in 
Western Australia. AUSTRALIAN JOURNAL 
OF ZOOLOGY 11:241-249, 1963. 

Serena, M.; Soderquist, T.R. Growth and devel- 
opment of pouch young of wild and captive 
Dasyurus geojfroyi (Marsupialia: Dasyuridae). 
AUSTRALIAN JOURNAL OF ZOOLOGY 36: 
533-543, 1988. 

Shield, J.W.; Woolley, P. Age estimation by mea- 
surement of pouch young of the quokka (Setonix 
brachyurus). AUSTRALIAN JOURNAL OF 
ZOOLOGY 9:14-23, 1961. 

Smith, A.P.; Hume, I.D. (Eds.). POSSUMS AND 
GLIDERS. Chipping Norton, NSW, Surrey Beat- 
ty and Sons, Pty. Ltd., 1984. 

Smith, M. Observations on growth of Petaurus 
breviceps and P. norfolcensis (Petauridae:Marsu- 
pialia) in captivity. AUSTRALIAN WILDLIFE 
RESEARCH 6:141-150, 1979. 

Stodart, E. Management and behvaiour of breed- 
ing groups of the marsupial Perameles nasuta 
Geoffroy in captivity. AUSTRALIAN JOUR- 
NAL OF ZOOLOGY 14:611-623, 1966. 

Stodart, E. Breeding and behavior of Australian 
bandicoots. Pp. 179-191 in THE BIOLOGY OF 
MARSUPIALS. B. Stonehouse; D. Gilmore, 
eds. Baltimore, University Park Press, 1977. 

Suckling, G. Population ecology of the sugar 
glider, Petaurus breviceps, in a system of frag- 
mented habitat. AUSTRALIAN WILDLIFE RE- 
SEARCH 11:49-75, 1984. 

Thomason, J.J.; Russell, A.P. A plastic cage for 
restraint of the opossum (Didelphis virginiana). 
LABORATORY ANIMAL SCIENCE 36:547- 
549, 1986. 

Tribe, A.; Middleton, D. Anesthesia of native 
mammals and birds. Pp. 789-814 in AUSTRA- 
LIAN WILDLIFE: THE JOHN KEEPE RE- 
FRESHER COURSE FOR VETERINARIANS. 
Post Graduate Committee in Veterinary Science, 
University of Sydney, eds. Sydney, The Univer- 
sity of Sydney, 1988. 

Tyndale-Biscoe, C.H. LIFE OF MARSUPIALS. 
London, Edward Arnold, 1973. 

ZuUinger, E.M.; Ricklefs, R.E.; Redford, K.H.; 
Mace, G.M. Fitting sigmoidal equations to mam- 
malian growth curves. JOURNAL OF MAM- 
MALOGY 65:607-636, 1984. 


