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\“‘\\ty wooddchucks were then subjected to acute cold stress (0°9C, 12 hoursd).
Multiple tissue temperatures were monitored by means of implanted
thermocouples. Data have not yet been subjected to computerized
analysis, however visual inspection of the data reveals no obviou
difference between control and experimental groups. During cold
exposure heart rate increased from 110-130 beats per minute to
the 140-170 range. Regional heterothermy is evident during cold
exposure with tissues varying by as much as 6°C within an animal.
Of the monitored tissues axillary brown fat is nearly always the
warmest followed by anterior muscle, posterior muscle and the
subcutaneous areas. Studies are continuing in this area utiliz-
ing an increased volume of hibernation plasma. —

In line with continuing efforts to establish a self sustain-
ing colony of arctic marmots for use as experimental animals,
long term body temperature studies were conducted. Two groups of
4 animals each were allowed to overwinter in artificial dens.
Body temperature was monitored by means of implanted temperature
sensitive radic transmitters. The animals seem to be communal
hibernators, as they enter and arouse from torpor as a group
rather than individual animals evidencing different hibernation
patterns. Such group behavior causes significant warming of the
air inside the dens during arousal from torpor. The monitoring
of den air temperature may be useful in monitoring the hiberna-
tion pattern of the group within the den, thereby negating the
use of implanted transmitters.

Four young were born this year in one of the two dens.
During the past two winters a total of three groups have over-
wintered with young being produced in two of these groups. It
would therefore seem that these animals can be successfully bred
in captivity, however it remains to be seen whether such repro-
ductive activity is sufficient to establish a self sustaining
colony.
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Research efforts during the past year (August 1, 1977-
July 31, 1978) have been conducted at the Naval Arctic Re-
search Laboratory in Barrow, Alaska. The work has been con-
cerned primarily with six projects which are listed below
and then described in detail in subsequent pages of this re-
port.

The overall objective of the studies has been to inves-
tigate the role of regional heterothermy in the energy ba-
lance of selected arctic mammals. Those mammals utilized
include: the arctic marmot (Marmota broweri), the arctic
ground squirrel (Spermophilus parryi), and the woodchuck
(Marmota monax) .

sderoniarabal

Research Effort Aungust 1, 1977 - July 31, 1978

Project I: Establishment of a self sustaining arctic mar-
mot colony at the Naval Arctic Research Laboratory

Project II: Arctic marmot body temperature and hibernation
vattern study

Project III: The influence of season and hibernation upon
the blood chemistry of an arctic mammal (arctic ground
squirrel)

¢ Response to acute cold stress as influenced
by plasma from a hibernating animal

Project V: Maintenance and health care of arctic ground
squirrels, arctic marmots and woodchucks kept under
laboratory conditions.

Project VI: The collection and preservation of tissu
from ringed sedl (Pusa hispida) for the pruposes o
preparing a histclogical study set.
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PROJECT 1

Bstablishment of a Self Sustaining Arctic Marmot Colony at the
Naval Arctic Research Laboratory (NARL)

OBJECTIVE

To establish a self sustaining colony of arctic marmots
at NARL in order to provide a ready source of these animals
for experimental purposes.

Approximately 2 dozen arctic marmots were available by
fall of 1977. Seven of these were born at NARL during the
spring of 1977. Five marmots trapped by Eskimo hunters each
suffered a compound fracture of a leg. The healthy marmots
were housed in artificial dens which were connected to large
wire cages. Such an arrangement allowed for animal interac-
tion and a reasonable approximation of their natural den struc-
ture. The dens were entered through an entrance tunnel from
the wire cage. Each den consisted of a "box within a box",
both constructed of 1.9 cm thick plywood. The outer box is
approximately 127 x 107 % 91 cm deep (outside dimensions).

Each has a hinged lid. The outer box contains approximately

8 cm of insulation within its walls. The inner box can be
removed from within the outer box to allow for drying out
of accumulated urine and moisture condensation. The inner
box is also lined with heavy gauge wire mesh to prevent the
animals from chewing through the plywood. Each den is pro-
vided with thermocouples for the monitoring of den air tem-
peratures.

Two groups, each of four marmots, overwintered in the
dens. One adult male was in each group. Four young were




born in one den and are presently growing well. During the
past two winters a total of three groups have overwintered
with young being produced in two of these groups. It would
therefcre seem that these animals can be successfully bred

in captivity, however it remains to be seen whether such repro-
ductive activity is sufficient to establish a self sustain-

ing colony.

In late May 1978, 15 marmots were placed together in the
large central room in building 448 of NARL. This room is 5.8
m long, 4.0 m wide and 2.4 m high. Straw bedding covers the
floor and nest boxes (23 cm wide, deep and high) are provided.
In addition four wooden "tunnels" (61 cm long, 28 cm wide and
high) are provided as the animals seek some form of cover
when disturbed. Food consists of Purina Dog Chow and fresh
vegetables (cabbage, apples, carrots). The animals have dcone
very well on this diet over the past 2 years that they have
been at NARL. It is interesting to note that the marmots
will eat the Purina Dog Chow while neglecting the Purina Rat
Chow also provided. This is just the opposite of that seen
in woodchucks. 1In order to prevent the animals from chewing
through the floor or walls, sheet metal has been applied to
the walls extending upward 2 feet from the flooxr. A two
foot wide strip of sheet metal has also been attached to the
floor about its periphery.

The marmots have adjusted very well to this housing
situation during June and July with there being little evi-
dence of intraspecific fighting. It would seem that group
indoor housing of arctic marmots may be possibie. This is
also quite different from what has been observed with wood-
chucks, as they are only kept under group indoor housing con-
ditions with great difficulty.
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PROJECT II

TITLE

Arctic Marmot Body Temperature and Hibernation Pattern Study

OBJECTIVE
To determine the body temperature throughout the hiberna-
tion cycle of arctic marmots Loused in artificial dens.

METHODS

Three artificial dens were utilized. They are the same
as those described in the section dealing with the establish-
ment of an arctic marmot colony. Into each of two dens were
placed 5 arctic marmcts on November 1, 1977. 1Into a third
den were placed 4 hoary marmots (Marmota calligata). Each of
the 14 animals had earlier received a temperature sensitive
radio transmitter placed into its peritoneal cavity. Each den
was instrumented with thermocouples in crder to monitor den
air temperature. From November 1, 1977 through May, 1978, body
temperature and den air temperature were monitored twice each
day.

RESULTS

Of the 3 groups of animals, 1 gr cansmitters
malfunction and therefore their Tp date little walue.
One group of ar"ti" marmots and the group of hoary marmots
have yielded sufficient data to determine that tbcsv animals
appear toc be communal hibernators (several animals hibernate
together), that they tolerate den Lempern*nryv 11 below
freezing and that they adapt well to the artificial dens.

During the first few weeks in the dens the animals would
lower their body temperature and then rewarm with lO appar-
ent synchronization. By the third week however, a definite
synchronization was evident whereby the animals wibnAn a den
would enter torpor together and rewarm together, acting as a
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loosely knit group. During January and February (the third

and fourth months in the dens) the animals within a den were
acting almost as a unit regarding entrance into and arousal

from torpor. The periods of torpor were ranging from four

to eight days with body temperatures duvinq torpor ranging

from 2-5°C (Pigs: 1 and 2). The euther c periods between

bouts of torpor were short being 12-24 hours in length. A

the hibernation season drew to a close, the duration of the
periods of torpor lessened.

It is apparent that a "staggered" series of arousals
from torpor is not utilized by these marmots. Such a "stag-
gering” of arcusals would seemingly allow Oﬂ“ animal to be
awake within the den at any given time and thereby generate
heat to keep the den "warm". This is not the case, as the
animals act as a "unit", entering and arocusing from torpor
tcgether (Figs. 1 and 2). By having several days at a time
with the den occupants in deep torpor together, it is not
surprising that den temperatures drop to values well below
freezing (Table 1L, Fig. 1).

On December 14, two dens were opened in order tc remove
an animal from each group whose transmitter had ceased working.
Within a den, the five animals were each curled in a "ball"
and in close contact with each other with two being above the
other three. The air temperature l the nest approximately

6 cm from an animal was 5°C while the thermocouple projecting
in from the roof of the nest cuumhev (approximately 25 cm
from the animals) was evidencing -14°C. It would aywedr that,

at the time the den was opened, there was at least a 19°C
thermal gradient extending through the straw surrounding the
animals. Den air temperature for both the arctic marmot group
and the hoary marmot group had a monthly mean value of less
than 0°C for November through March (Table 1). As can also

be seen in Table 1 the ambient temperature from November
through April was well below freezing with monthly mean values
of approximately -20°C.

In order to examine the pattern of 3
in more detail a cocunt of arocusals was radn from Nowv
through April 1978. Acomplete arousal was defined : o !
animals in a den arousing together as ucfevnw“oq by Tg teleme-

An 1nc0ﬁp1 te arousal was defined as an instance in which
than the whole group in a den aroused at the same time.

nc number of animals taking part in an incomplete arousal

would therefore be at least 1 less than the total number of

“oroupT  hi

-
&
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animals in the den.

During this period (November through April) arctic mar-
mots evidenced 15 complete arousals and 4 incomplete arousals,
while hoary marmots evidenced 8 complete arousals and 15 in-
complete arousals (Table 2). Since the arctic marmot group
more often acted as a "unit” as regards entering torpor and
arousal, it would indeed seem to be a communal hibernator.
The hoary marmot may be less inclined toward communal hiber- !
naticn as this group evidenced almost twice as many incomplete
arousals as complete arousals.

With each arousal from hibernation by an animal or the
group, the den air temperature would increase. Arctic marmot
complete arousals resulted in large increases in den air tem-
perature (13.0¢ 1.6°, ® + S.D.) while incomplete arousals re-
sulted in 6.6 * 2.9°C increase in den air temperature (Fig. 1,

Table 2). Hoary marmot complete arousals result in 8.8 % 0.7°C
increase in den ailr temperature while incomplete arousals result
in 4.8 t 2.6°C increase (Table 2). It seems that den air tem-
perature is a rather accurate reflection of the hibernation
status of the animals in the den. However, this method is not
completely reliable in differentiating between complete arous—
als and incomplete arousals.
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PROJECT IIIX

TITLE

The Influence of Season and Hibernation Upon the Blood
Chemistry of an Arctic Mammal (Arctic Ground Squirrel)

.

OBJECTIVE

To determine the effect (if any) of season and hi
tion on the bloocd chemistry of a resident arctic ma
tic ground sqguirrel).

METHODS

Beginning in August 1977, a group of arctic ground squir-
rels was bled at monthly intervals. The group consists of ap-
proximately two dozen animals. The animals are housed indoor
at room temperature. Approximatwlg one half of the animals
were placed into a hibernaculum °C) from December through
February. Serum samples are frozen until delivery to the Wal-
ter Reed Army Institute for Medical Research, Washington, D.C.
Clinical chemistry evaluation includes 19 parameter.

RESULTS

Serum has been delivered : = stitute
during January and June of 14"*. Unfortunately no examina-
tions have yet been made, : h d
will be examined at one

This study has also
squirrels with subseguent
in the 'niberna('ulum with J 50m
ing animals. Further comments r 1@ health care of the
animals will be mentioned as part of Project V.

liveries

~ng the
ng the
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hibernat-




PROJECT IV

PLTEE
fluenced by Plasma

Response to Acute Cold Stress as Influ
1imal

I
A
From a Hibernating ar

To determine the influence of plasma from hibernating
animals upen the extent of regional heterothermy evidenced
by animals subjected to acute cold stress.

METHODS

Plasma was to be collected from summer active and hiber-
nating woodchucks. The plasma was then to be infused into
arctic marmots, which had been kept at room temperature. It
was essential that the recipient animals not be allowed to
become torpid.

Animal procurement problems resulted in not enough
healthy marmots being available to act as recipients. The
supply of woodchucks was somewhat larger so they were selected
to become the plasma recipients with the marmots acting as
plasma donors. Unfortunately there were not enough donors
(marmots) available to allow for the collection of summer
active plasma. Summer active plasma does not contain the
"hibernation trigger" substance.

The marmots (plasma doncrs) were housed in single cages
at room temperature, until early November when they were placed
into the hibernaculum (7°C). '

P PR ST SR ——

i

Collection and Handling of Hibernation Plasma. Blood was col- |

lected by cardiac puncture from those marmots which had been
in- deep hibernation for at least four consecutive days. A
tocrpid marmot was quickly removed from its cage within the
hibernaculum and restrained in dorsal recumbancy. Blood was
then taken via cardiac puncture. From the time the torpid
marmot was touched in its cage until the removal of blood was




stopped was a ma'imum of 90 seconds. This 90 second time
limit is necessary in order tc be certain that no ”anti“
triggexr" substan e is contained within E&f ed blood.
A total of 10 marmots were sampled 1 5] lth blood
samples ranqlnq Fram 5-25 ce.  The cted into
cold (5 C) heparinized syringes unl aced into

immedi

heparinized vials in a 7°C filled viazls
were then centrifuged in a Lgerated (70C)

The plasma was then placed into vi

freezer (-41°C) until use. Approxi prior
its infusion into a recipient & ras tha
in a 7°C water bath. It is felt 1 lection of
blood and subsequent handling of a i 1

particular attention being paid u<t1nq the 1
in 90 seconds after distrubing the to pld marmot, Once
lected, the blood and the plasma do not exceed 7 C prior to
plasma infusion into the recipient marmot.

Housing of Hibernation Plasm
woodchucks that were Lo
plasma, as well as tho

fusion of heparinized
building #448 NARL. The &
at room temperature (to prevent
to prevent them from entering
be producing any of their ot

51

1y

Since seasonal hibernators such
degree of occasional ulily torpor when kept in indiwv I
cages ever : m temperature, it was decided to house the
in a single room. ) group indoor hous-
'x:.i‘;;it any ftorm of daily torpor as the ani-
tly interacting with each other, rather
n Separace cages.
1 used the woodchuc was 5.8 m long, 4.0
2, and ;.4 m high and was bisected 1 high sep-
provide 2 separate housing ai b s (23 cr
deep and high) wcro WrﬂV1dwd
were wooden fﬂlhu.ﬁ” (61 d

Water and food consisting of

'
with

ni l(.l\) were

window

pcz WEEK .
to a natural photoperic

>
S
In addition, the room was

cent

ated by fluor




covered the
but
Such a method

material consisted of straw and
ber of animals so housed varied
March 1978 averaged 25 animals.
housing allowed for the feeding and sanitary
Vld d with a minimum of effort. Unfortunately
maintained a rather constant low level

juries which they inflicted upon each other
“

vi@u:lly
mal

caged at room temperature.
wag

qovcn

a"'

Cis 4
five thermocouples (copper-constantan, each wire
and 0.0l inches in diameter). The five sites

implantation were: 1) the left axillary brown
longhead of

2} the the triceps muscle of the
(AM); 3) subcutaneous on the lateral aspect of

approximately 4 cm caudal to the right scapula

bulbs from approximately 8 AM to 5 PM each day.
floor. Tk
from mid July 1877 to mid

needs

of Fighting.

feal
the wvein and

and very time consuming to care fum as will be
scribed under Project V.

Surgical Procedure Beginning in early March,
were utilized in the experiment at the rate of
for eight weeks. A woodchuck was anesthetized
tanecus vein on the medial aspect of the lcxf
gically isolated. A canula was inserted into

8 cc of hibernation plasma was infused. The wve
tied off at the site of infusion. The animal

days

T

Bedding
e num-

of group indoor

to be pro-

woodchucks
The HSn—

the

were significant

ERrrier de-

two per week
and ubcu-

in was then
then indi-

again anesthetized and surgically implanted with

Teflon coated

for thermocouple

fat pad (BF);
ght forelimb
the thorax,
{(ASQ); 4) sub-

cutaneous right flank area, approximately 4 ¢m cranial to the
point of the hip (PSQ); 5) mid lateral aspect of the biceps
femoris muscle of the right rear limb (PM).

When placing a thermocouple in the axillary brown fat,
an incision is made at the site and the brown fat exposed.
Using fine pointed scissors a small (1 mm) hole is made in

J the bxown fat. The thermocouple tip is inserted into the
tissue and then the brown fat is further sutured to a loop
in the wire. The incision is then closed.

In the other four instances the thermocouple is attached
by a strand of suture material to a curved needle. The needle
is pass sed through the skin at the desired site into the selected
pesition. By pulling on the suture the thermocouple is pulled
through the skin into position in the selected tissue. The
suture is then tied to the skin at that site, huxehy holding
the thermocouple in position. Each pair of thermocouple wires
was passed subcutaneously by means of a large needle anﬂ exited




through the skin in the dorsal thoracic region. The
was again individually caged at room temperature.
paration of each animal therefore required
gical procedures, one for the plasma infusion and
for the implantation of the thermocouples.

+ o e e
CLWC f:,t_)i)—

Acute Cold Exposure. Approximately 48 hours after thermo-
couple implantation the caged animal was moved to the room
containing the controlled temperature box. The thermocouple
leads were connected te a recording potentiometer and the
five tissue temperatures monitored for the next two hours
while the animal was exposed to room temperature in order

to obtain baseline data on the noncold stressed animal. At
the end of this two hour period the caged animal was gquickly
placed into the controlled temperature apparatus and exposed
to 0°C for the next 12 hours. Following this 12 hour period
of cold exposure the caged animal was removed from the ceon-
trolled temperature apparatus and again exposed to room tem-
perature air for two hours. The monitoring period therefore
consisted of 16 hours. The first twe hours are at room tem-
perature, then 12 hours at 0°C and the final two hours again
exposed to room temperature air. In addition to the con-
tinuous monitoring of the five tissue temperatures, heart
rate was monitored at 20 minute intervals throughout the 16
hour pericod. Unfortunately the oxygen analyzer was broken
and not available during the experimental period.

At the end of the 16 hour experimental period the ani-
mal was anesthetized and the ‘i“w hermccouples removed.
Since each thermocouple was o ly held in place by a single
suture, firm traction on the free end of the thermocouple
resulted in its removal.

The 16 hour experimental period was conducted involv-
ing 16 animals. Eight w~1< hibernation plasma recipients
and eight were heparinized saline recipients. A great deal

of data was qenerateu, thLVQT its proper analysis must await
access to a computer. Data will be tabulated and sent to the
University of Maryland for computerized examination. By
visual examination of the data there would appear to be no
obvious difference between the control and experimental groups

-

apra——




I1f there indeed is no difference between the groups in this
instance, all that can be said with certainty is that at
this "dosage level" of hibernation plasma (8 cc) and at this
interval between infusion and cold stress (9 days) there is
no detectable effect utilizing the above described methods.

Visual inspection of the data does rcv(al some consis-
tant physiological responses to the acute cold stress. Dur-
ing the initial 2 hour period at room temperature, the ani-

al moves very little, heart rate 1is in the 110-130 beats
per minute range and all monitored tissues are within 1.5°C
of each other in the area of 36-37°C (Fig. 3).

During the 12 hour period of cold exposure, the situa-
tion is much different. Upon exposure to cold, the animal
slowly but carefully examines its cage for an escape route,
heart rate rises to the 140-170 beats per minute range and
differentials are noted in the tissue temperatures. As the
period ef cold xposure continues, the animal spends most
of the time curled up with hair eructed. Heart rate stays
in the 140-170 beats per minute range. The degree of diver-
gence of the tissue temperatures varies, but ranges from
2-69C within the animal. The warmest tissue is nearly always
brown fat (usually in the 35-38°C range) followed by AM, PM,

ASQ and PSQ, usually in that order. The animals clearly utilize

regional hetcrunhtrw" du“inq acute cold exposure, however,
the extent shows much individual wvariation. With AM usually
higher than PM and ASQ usually higher than P5Q, evidence of

an anterior-posterior thermal gradient is rather clear. Since
these animals are ca;aal of hibernating, such a finding is
less surprising t“a if the animals were non-~hibernators.

Shlver:“g was visible for limited periods in nearly all ani-
mals, but was muuh less than anticipated. It appears that
under these circumstances, BF 1s a significant heat source
(RPig. 3.

Occasionally the animal would become guite active while
attempting to make a nest from the 0.5 m* piece of burlap
supplied as bedding material. During these few minute per-
iods heart rates would increase to the 180-210 beats per
minute range. During the 2 hour period at room temperature
following cold exposure, the animals remain nearly motion-
less in sternal recumbancy. Heart rate returns to the 110-130
beats per minute range. The extent of regional heterothermy
diminishes rapidly as all tissue temperatures are usually
within 1.5°C of each other.
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Unfortunately, several difficulties were encountered
which limited the scope of this study. The limited availa-
bility of experimental animals was a major factor in this
regard. Continual low level fighting among the group of in-
door housed woodchucks resulted in many injuries to the ani-
mals. Much time was expended in animal health maintenance.
The oxygen analyzer was not functional during most of the
winter and spring, therefore no data pertaining to metabolic
rate were obtained. The hibernaculum used for the hibernat-
ing plasma donors malfunctioned twice during the season,
causing much loss in time and the deaths of several animals.




PROJECT V

TITLE

Maintenance and Health Care of Arctic Ground Squirrels,
Arctic Marmots and Woodchucks Kept Under Waboratory Conditions.

OBJECTIVE

To provide adequate health care for the arctic ground
squirrels, arctic marmots and woodchucks used as laboratory
animals mentioned in Projects I-1V.

METHODS

Due to experimental procedural requirements {(woodchucks,
arctic marmots) and caging limitations (ground squirrels)
the species were often kept in groups ranging from two to two
dozen individuals. Unfortunately such grouping allowed for
fighting and subsequent injury.

Arctic Ground Sguirrels The number of ground squirrels var-
ied but ranged from 12-45. Sufficient caging was not avail-
able to allow each animal a separate cage. The housing of
2-4 animals in a single cage (0.7 x 1.1 x 0.6 m) resulted in
scme fighting.

Arctic Marmots Dburing most of the year these animals were
either in the outdoor artificial dens or caged separately.
Several were also allowed to hibernate in the hibernaculum
and served as hibernation plasma donors.

Woodchucks The number of woodchucks present varied with a
maximum of 30 animals available. Most of these animals were
housed as a group in a single large room in building #448,
as has been described under Project 1IV.

RESULTS

.

Arctic Ground Squirrels During the past year at least 44




animals were anesthetized for either initial treatment of

injuries or purposes of retreatment.
penetrating bite wounds of the lumbar

Twenty~-six animals died. Of these, 12

Most injuries were
and thigh regions.
died as a result of

the heater malfunctioning in the hibernaculum and the ani-

mals freezing to death while hibernatin

died as a result of the monthly bleeding
that died

ture. Most of the remainder
of infection due to bite wounds.

-q. Four animals

e
cardiac pun

SO as a res ‘lt

(.11‘

D

Arctic Marmots During the 977, several marmots
were obtained from Eskimo " = these, had suffered
broken legs and in each instance the bone had penctrated

the skin with the wound being severely inf;a‘ ﬁ. Y.ring

August, September and much of Octcber
anesthetized and retreated at least

each animal, cleaning and flush
the wound, repairing the splint or re

- once a week an
every 2-3 days. This repeated process
ing the
aligning
took a tremendous amount of time. Healing of t

of anesthetizing
wound, bandaging
he splint
he broken

(

{
o
o8

o

legs was a slow process but only one animal dicu during the

course of treatment.
of bleeding by cardiac puncture. Thes

3
were bled while hibernating and served

ma donors.

Four other marmots diec

a result
e four and others
as hibernation plas-

L_

codchucks During the last year at least 81 animals were

anesthetized for treatment

volving 20 separate animals (Table 3).
animal sustain more than 1 bite wound

wounds ranged from simple punctures to

By virtue of their large incisors the
b4 o
icantly injure each other.

that rapid therapeutic intervention was neces
n at th
Within a few hours after injury, the hair at
become matted with blood or tissue exu

to prevent extensive bacterial invasic

bacterial proliferation at the site.
P

These incl
(iLdLnOHt‘ for bite wounds totaling 36

Previous ex

tded 30 snitial
separate bites in-
Only rarely did an
at a time. Bite
:xtensive lacerations.
animals can signif-
qzcricncc had shown
ary in order
wound site.
he site would
| hereby enhancing
With the animal anes-
+

thetized, the wound 5iz¢ was clipped fxcw of hair and
cleansed. Puncture wounds were flushed with an antibacter-
ial solution (nit:uiuraxcnc). Lﬁf«:atir:s, i1f fresh, were
sutured. Animals tolerated sutures well and only rarely
chewed or scratched at them. All animals requiring treat-
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ment of sustained injuries were given an injectable anti-
biotiec. Those animals sustaining significant injury were

pt in individual cages for most or all of their recovery
period.

As can be seen in Table 4, bite wounds more frequently
involved the anterior portion of the animal (58%) with the
face being the most common site (31%). The face and fore-
arms were the sites of 44% of the bite wounds, while 33% in-
volved the hips, thighs and rear feet.

An errosion of the weight bearing surface of a foot
was noted in 9 instances. These nearly always involved the
rear feet. Such errosions, if not adequately treated, socon
result in injury to the flexor tendons. Treatment included
cleaning the wound, topical application of nitrofurazone
dressing and bandaging the entire foot. Foot bandages
seemed well tolerated and were seldom removed prior to re-
treatment.

Conjunctivitis was observed in 4 instances, and in
each was secondary to a bite wound involving an eyelid.
Treatment of the eyelid injury and use of a suitable ophthal-
mic ointment resulted in rapid healing.

Two animals were euthanatized. Eavh had suffered mul-
tiple bite vqundq, responded poorly to eatment, became

1

rapidly septicemic and dhbsn;uantly cnmqtumo.

On March 8, 1978 a litter of 5 young was born. At
this time the adults were segregated as to sex. Another 1i
ter of 5 was born on March 20. Previous experience with the
colony at th- University of Maryland indicates that mos
births occur during the first 3 weeks of April. These were
the only 2 litters born and the reason for them having been
much earlier than expected is not clear. In the present in-
stance, females would frequently move the young from one nest
site to another, as often as once every other day. This fre-~
quent meLnJ of the young and harassment by other females
resulted in most of the young dying of either neglect or in-
jury. ©Only 4 young survived to the stage where they could
move indupundum ly within the enclosure,

Group indoor housing of woodchucks has both advantages
and disadvantages when compared to individual caging of
animals. The advantages would include: 1) minimal invest-
ment in caging required to house a group of animals; 2} each
animal has access to the entire enclosure; 3) animals are
free to interact; 4) such interaction lessens the liklihood

M




of individual hibernators utilizing any form of torpor;
5) labor involved in sanitation and feeding is greatly re-
duced.

Fighting was far greater among woodchucks kept under
group indoor housing conditions than among those housed as
a group outdoors (University of Maryland). A possible ex-
planation for this difference might be the more varied en-
vironment available to those housed outdoors, which may
act to keep intraspecific stregsses within acceptable levels.
Animals housed outdoors see vegetation, other animals, etc.,
have the opportunity to lie in the sun or shade and can
climb upon the wire enclosure. Animals that are group
housed indoors have a much less varied environment availa-

] ble tco them.

‘ The major disadvantage in the present instance of group
indoor housing of woodchucks is the significant commitment
that must be made to animal health maintenance. The commit-
ment is of such a magnitude as to render this housing method
of limited value.




PROJECT VI

TITLE

The Collection and Preservation of Tissues From the Ring
Seal (Pusa hispida) for the Purposes of Preparing a Histo-
logical Study Set.

OBJECTIVE

To collect tissue samples from ringed seals and from
them prepare a series of histological slides representing
the normal animal.

# METHODS

i During November 1977 and April 1978 a total of 10 ringed
} seals were examined at autopsy. These animals were killed by
| gunshot by personnel of the Alaska Department of Fish and Game.
j Cooperating individuals were John Burns and Thomas Eley. The
animals were collected as part of a year round study by the
Alaska Department of Fish and Game concerning the natural his-
tory and ecology of certain marine mammals.

| The dead animals were examined in building #448, NARL.

| During the above two mentioned periods tissue samples were

‘ taken from all major organs and tissues. They were preserved
in 10% buffered formalin.

f RESULTS

The collected, preserved tissues were carried to Dr.
George Migaki, Armed lorcuy Institute of Pathology, Washington,
D.C. in June. The samples were further cut in order to ade-
gquately expose the nxopcr structures. A total of 96 micro
slides have been prepared and a syllabus describing the slides
is in preparation. Such a slide series will be available to
interested parties as normal reference material concerning
this marine mammal.
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6.

CONCLUS TON¢

The establishment of a self sustaining research colony
cf arctic marmots at NARL secems likely as young were
born to twe of three groups during the past two years.
The arctic marmot seems to be a communal h‘b ernator,
with animals in a den usually entering and arcusing
from torpor as a unit rather than on an individual
basis.

The monitoring of den air temperature may be a reliable
index of arctic marmot hibernation pattern within the
den.

An infusion of plasma (8 cc) from hibernating arctic
marmots into non hibernating woodcliucks does not seem
to enhance the recipient's resistance to acute cold
exposure.

The group indcor housing of woodchucks is not an adeguate
method of keeping these animals due to persistent fight-
ing.

The group indoor housing of arctic marmots seems to be a
suitable housing method and thereby results in much
saving of labor.

Tissues from the ringed seal have been collected for
the preparation of a histological study set.
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TABLE 1

Temperature (X°C % S.D.) of marmot den air

and ambient air

MONTH AMBIENT AIR HOARY MARMOT ARCTIC MARMOT

DEN AIR DEN AIR




3 < TABLE 2
Increases in den air temperature (°c) associated with
complete and incomplete arousals from hibernation in-
volving hibernating hcary marmots and arctic marmots.
Hoary Marmots Arctic Marmots
Date Complete Incomplete Date Complete Incomplete
Arousal Arousal Arousal Arousal
NOV 13 8 NOV 25 Sk
E DEC 15 5 PR 9 12
DEC 30 10 DEC 15 15
JAN 13 9 DEC 21 13
JAN 238 9 DEC 29 51
FEB 26 9 JAN 10 13
APR 13 13 JAN 15 Il
APR 24 7 JAN 25 LS5
NOoV 19 103 FEB 3 14
NOV 25 3 FEB 15 ice
DEC 1 6 FEB 27 14
pEC 3 4 MAR 5 9
; BEC 23 6 MAR 13 14
JAN 3 4 MAR 26 15
FEB ¥ 3 APR 1 13
FEB 10 S DEC 1 10
F FEB 19 2 DEC 28 5
MAR 9 3 JAN 3 5
MAR 14 5 MAR 20 9
MAR 19 (5
MAR 26 6
i APR 4 4
APR & 3
: n 8 15 n 15 4

4.,8%2.6




TABLE 3

Treatment of woodchucks injured while kept under

group indoor housing conditions

Total times Foot
Animail anesthetized Bite wound errosion Other Retreat
for treatment treatments treatments treatments
74-75 8 2 2 2 2
45 7 2 5
51-52 7 i 2 4
53~54 6 2 4
7-8 5 3 2
122-123 5 3 4
48 4 2! 1
72-73 4 2 Euthanatize i
129-130 4 1 3
124-125 4 2 2
61 3 2 i
P 31=333 3 1 2
6 3 i 2
149 3 1 Euthanatize 1
148 3 1 2
29-30 3 ! 2
101-102 2 1 ;3
532 2 i ;i
(two feet)
120-121 1 1
TONO X i |
, 67 1 1
; 127-128 1 &
i 126 1 )
L :18-119 0
! 49-50 0
JOTALS 8l 30 8 4 39

e e ———
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TABLE 4

Frequency of bite wounds at specific sites on wood-

chucks injured while kept under group indoor housing

conditions

Site of bite wound Frequency
Face 1L
Neck L
Shoulder 2
Forearm 5
Front foot 2
Back 2
Flank 1
Thigh, hip 5
Rear foot E Aori
TOTAL 36
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