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IHTRODUCTION

This study is the third phase of a long-term study
of the pine marten (Martes americana) which was initiated
in 1952 on Anaconda Creek in Glacier HNational Park.
Fletcher Newby, Diologlist with the State of Fontana Fish
and Game Department, working with Dr. Phillp L. ¥right,
Department of Zoology, FMontana State University, undertook
the preliminary investigations. A suitable study area was
located on the basis of habitat, marten density, and
accessibility., Live-trapping and handling methods were
developed and arrangements were made with the National Park
Service for use of the astudy area and of Park facilities
at Anaconda Creek cabine. A cooperative research program to
work on various phases of marten life history was then
instituted between the iMontana Cooperative Wildlife Research
Unite and the KFontana State Fish and Game Department.

There have been two phases of the problem completed
by Fontana State University graduate students previous to
this study. Vernon lHawley undertook the initial phase
during 1953 and 1954. His work was concerned principally
with perfecting marten live-trapping and handling techniques,
surveying and mapping the Park study area, classifying and
mapping vegetation on the area, and determining marten home

ranzes. {'e calculated that male narten had a mean home

-1l-
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range of 0.86 square miles, while for females it was 0.23
square milesz (lawley, 1955). He also began work on popu~
lation dynamics and food relationships. Two small mamsal
plots were establishtied on the study area and the small mammal
density was sarpled.

Jichard Yeckwerth worked on the second phase of the
study in 1955 and 1956, il¢ obtained data on marten popu-
lation dynamics and finished the major part of the food
habits study. A drop in the denslty of the =2mall mammals
noted between 1953 and 1754 and the marten density between
1954 and 1955 continued through this periocd. A correlation
of fluctuations in the sma2ll mammal and marten densities
of the area could nct then be completed. It was determined

that tha red-nacked mousa (Cletrrionomvs ¢apperi) is taken

by the marten in nurbers comparable to tha apparent density
of thils specles, as deteruinad Uy trappinz the small marmal
plots. In relation tc other small marmals, Microtus

pennsylvanicus and l. lonnmicoudus had a frequency of oc-

currence in the marten scats 37 times thelr apparent density
on the small mammal plote. It should follow, thercfore,
that any great population increase in these spccies would
increase the food supply of the marten considerably.

Tha present phase ¢f the study was begun in June of 1957,
The objectives were:

l. To determine the minimum breeding age of female

marten in the wild and to check sperm development of



yearling males.

2. To determine the time of implantation of the embryos
in the female marten uherus and the period of time between
irplantation and parturition,

3. To further investigate the relaticnship between
small marmal and marten population densities.

Le To continue gathering and evaluating general life
history iaformation on the pine marten,

Field work began in June of 1957, continued to Sep-
tember of 1957, started again in June of 1952, and con-
tinued through December of 1958.

ost of the data on population fluctuations of small
mamxal and marten populations are taken from Hawley (1955)
and Yeckwerth (1957)e The population information obtained
by them from 1953 through 1956 was continued to obtain long~
terr trends.

A second study area, the Loal Creek drainage on the
east side of the ‘hitefish mountains near Bis Creek Hanger
Station, was located and live-trapped during this study in
addition to the area already established in Glacier National

Park.
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TiE STUDY AREA

The live-trapping activity on the two study areas (see
Figure 1) differed, so & varying emphasis has been placed
on their respective descriptions. Since the Coal Cresk
atudy area was primarily used in procurement of laboratory
animals, it was not as thoroughly investigated as the

Anaconda Creek study area.

COAL CRELX

Coal Creek dralins approximately 80 square miles of the
Ynitefish Range east slope. The drainage includes ¥Mathias,
Cyclone, and Deadhorse Creeks (see Figure 2). It flows in
an easterly direction into the North Fork of the Flathead
River, a south-flowing stream that parallels the ‘hitefish
Range. The valley walls average nearly 7,000 feet and reach
their highest point (7,521 feat) at Moose Peak. The stream
flows into ths North Fork Hiver at 3,400 feet. The main
part of the stream has an average gradlient of about 100
feet per mile.

The “hitefish Hangze is an uplift assoclated with the
Livingston Mountains that form the Continental Divide in
Glacier Park to the east. The Yhitefish Tivide is roughly
parallel to the strike of the underlying beds. Therefore,
while the rore weathered extreme heads of the Coal Creek

have exposures of Grinnel argillite (gray quartzitic argil-
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lite and quartzite), further downstream the Flegan Croup
{predominantly carbonate-bearing rocks} remains as the
surface exposure. The lower one-half of the dralnage is
still covered by the Missoula Sroup {argillite, sandy or
quartzitic argillite, impure quartzite, and limestone), and
the main valley floor is covered with glacial drift (Ross,
et al., 1955. Thers are basaltic intrusions along the ridge
between the north and south forks of Coal Creek, but none
of these are extensive.

The forest cover of the Coal Creek drainage varles from

lodgepcle pine (Pinus contorta) flats on the lower end to

subalpine and alpine conditions at the drainage heads. The
dense lodgepole flats on the lower part of the drainage are
the result of extensive burns in 1926. South slopes abuve

the burn are covered with Douglas fir (Pseudotsura menziesii})

interspersed with lodgepole pine to about one or two miles
upstream {rom the confluence of the MNorth and the South Forks
of Coal Creek. The creek bottoms and north slopes above and
below this ecotone and the south slopes above this ecotone

support a climax stand of spruce {Picea englemanni) and

mature larch {Larix occidentalis). This extends to between

5,000 and 6,000 feet elevation, except for a large part of
Dead Lorse Eidge, wiich was burned in a 1910 fire. This
burned area is now covered with sszedling and sapling spruce
and larch reproduction. Above 6,000 feet there ars subalpine

foreats of alpine fir (Abies lssiocarpa) and limber pine



-
(Pinus flexilis). On a few steep north slopes and on the
highest peaksg there is typical slpine vegetation.

Lozging activity has altered much of the bottom and
side-~hill vegetation. 7The mature spruce stands have been
greatly reduced the gntire length of the drainage by clear~
cutting practices.

The climatic conditions also vary much from the lower
to the upper reaches of Coal Creeks The climatic variation
in the principal marten habitat, the spruce and spruce-larch
zone, is less, however. The “hitefish Range lies in the
Pacific storm path and considerable snow is received. The
maximum annual precipitation for the Hange is approximately
35 inches in the vicinity of Canyon Creek to the south.
lear the Canadian border the precipitation is about 25 inches
according to information received at Big Creck Hange Station.
Fron this, it can be estimated that Coal Creek, which lies
intermediate to these two points, would average approximately
30 inches annually. The variation in precipitation from the
upper reaches to the lower reaches of the marten hablitat is

unknown.

ANACQOND A CREFK

The Anaconda Creek study area 1s located in Clacier
Hational Park six miles east of the Coal Creek study areae.
Phis study area is a roughly rectangular tract bordered on

the east by Anaconda Creek and on the south by the North Fork
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Truck Trail (see Figure 3). It encomwpasses about 5.43
square miles. Anaconda Creek drains from the western slope
of the Livingston Eange and fleows into the Yorth Fork Xiver
five miles below the mouth of Coal Creek on the oppesite
banke. The North Fork Truck Trail is a Park Service road
running north-west froz Apzar, on Fclonald Lake, to Polebridge.
The exact location of the study area is: 83513, si314, $23,
a24, 525, 526, n2S35, ndsS36 of T34N R20W; wi3l9 and nw
2530 of T3LM R19Y, Flathead County, Montana (Vawley, 1955).

The study area is a well-forested network of ridgzes
and glacial moraines with a very complex drainage pattern.
While the terrain is highly varisble, thers are no extremes
in elevation, thers being about 1,000 feet change in
elevation from the loweast to the highest point on the area.
The ferast covaer is quite dense, except in those areas burned
in a 1926 fire. The annual precipitation on the area 1s
estimated to be about 20 to 30 inches from data recorded at
Polebridge 15 miles to the north-west of the ares, and at
Belton, 16 miles to the south-west of the area. A more
detailed description of the topography, climate, and vege-

tation can be obtained from lawley (1955).

OTHFR ARTAD

Several other areas wera utilized in the course of the
study. Lopging, Quartz, and Dowman Creeks, which are all
in Glacier MNational Park, were live-trapped in both 19557

and 1952, These drainages are all west and north of Anaconda
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Creek and also flow into the North Fork of the Flathead
River. Weasel Creek, which flows into Canada 16 miles
northeast of Bureka, Montana, and the Bouth Fork of Zkalkaho
Creek, east of Hamilton, liontana, were alao live-trapped to

varying degrees.
PROGURTLENT OF ANINALS

A study of a wild population usually has multiple
objectives. The specific.objectives of this study were
mentioned in the introduction. The success of these
objectives was dependent on one principal technique, that
of animal procurement. Since the principal part of the
field work and methods of this gtudy involved the procurement
of animals, this technique was treated as o separate phase

of the study.

Obfectives

This study involved both initial capture and recapture
or recovery of marten. fihe goals during all live-trapping
periods were to capture and mark the maximum number of
marten. The recovery prograw was designed primarily for

the return of marked yearling anisals.

Fethoda
Initial capture and capture of experimental animals
were by live-trapping. :iecovery was by live-trapping and

obtaining carcasses from commerclal trappers. Uoth of these
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recovery techniques involved previously marked animals.

Live-trapping techniques had been refined before this
study commenced. Vernon Hawley, Biologlst with the Fish
and Game Department, familiarized me with the procedure at
the onset of the study. A folding wire-meah live-trap
manufactured by the National Live-trap Company of Tomahawk,
wWiaconsin, was used. Two lengths, an 18 inch trap and a
24 inch trap, were used. The 24 inch trap was used in
Glsacier Hational Park on the permanent study area, as some
of the previously captured animals were able to enter the
18 inch trap and back cut without being captured. At a
trapsite, traps usually were set wherever 1t was most
convenient. Nany natural cavities along lozs or in stumps
were utilized and often a hole was chopped in a log or stump
for the trap. In the Park permanent holes had been chiseled
into lozas and stumps for the traps (Hawley 1955). The roots
of mature spruce often form a natural trapsite enclosing the
trap on two sides and the back. Hark or small poles were
uged to finish covering the sides, back, or top of the trap.
The trap had to be completely covered on all sides, except
the front,to protect the captured marten during inclement
weather and prevent marten from taking the balt without
entering the traps. In the winter, the traps were placed on
a bark platform to prevent the captured marten from clawing
snow into the trape. The traps were baited with one third of

a four ounce can of kippered herring snacks. A scent of
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rotten fish julce was squirted on bushes and trees
surrounding the trapsite. The traps were visited once every
24 hours and if no capture was made, the bait was checked
and the trap leflt in place. A site was usually trapped for
five consecutive days to insure capturing any marten in the
area. When trapping for recovery of marked animals, special
trapping emphasis was placed on areas where a desired animal
was orizinally captured and on areas known to be especially
gool marten habitat.

The location of trapsites was based on surveyed lines,
the size of marten home range as determined by Hawley (1955),
accessibility, and quality of habitat. On the Anaconda
Creek study area the trapzites were placed approximately
on a grid. The grid conformed to existing trails and natural
boundaries rather than to surveyed lines, the surveyed lines
merely filled in between these existing lines. All the
trapsites used on the Anaconda Creek study area were perma-
nent and had becen established in 1953 or 1954. On the Coal
Creek study area and elsewhere, trapsites were located in
such a manner that the maximum number of different marten
could be captured. A great majority of the trapping was done
along logging roads at 0.2 mile intervals in what was
believed to be zcod marten habitat. The 0.2 mile interval
was based on thsz C.23 square mile minimum home range of
female marten deterrined by ‘awley {(1955). Tasily accessible

trails in good marten habitat were also trapped.
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AlY handling, inspecticn, and markinzg of marten were
done witk the aid of a collapsiLle wire cone (see Fisurs
%) adapted to marten by Vernon “awley. The canvas extausion
of the cone was put over iz end of the trap, the gate
openad, and the marten weres allowad to enter or feorced in.
"tile in the cone, the animala were classified as Juveniles
or adults according to sizc, development of the bacculun,
and development of the sagittal crest {Fawley, 1955). They
were welzhed to the nearest 27 grans with a gspring scales
A small nunmbered metal fingorling tag was placed near ths
Lase of the leading edze ol each ear and an identifying
numner was punched into each ear with a specially desizned
tatteo pliers. The identifyins number was then impregnated
with tattoo ink by rubblinz tha ear between fingers dipped
in the inke During thse breeding sesson, the condition of
tha testes and vulva was recorded according to the methols
of T"nders and Leekley (1341).

Tata were recorded on tha trap check anid individual
capturz forms ussd earlisr in tlhe six year project (sea
Figures 5 and £). This included the above inforrmation,
trap perforrance, and related information. A duplicate

copy of ti.e fiel] individual capture forms was transferred

to punch carizs (Unisorit fnalysis Cards ranufactursd by

Crarles ladley Conpany, 1os fnseles, Taliforala) and in-
tegrated with the permaneat Jiles of the Pigh and Tare Tepart-

menbte The punch cards ware azad in analysis of data.
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;QUIPMCMT USED FOR LITE-TRAPPIRG MAKTSH
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FICULRE
TRAP CHECK FORM
THAPPING FIFLD HNOTES

Datet 195 Location
“weather
Tmlviidgs TmlietHdgs DistTrv

Lo|G[S| F| AU R [is [FO] G [S[F[AJU[R[TS
L 26

2 27

3 28

[ 29

5 30

[4) 31

7 32

5 3%
10 35
1 35
12 37
13 38
1L 39
pa f.;.’:}
15 i1
17 L2
18 43
20 e
21 Lo
22 47
23 LY
24 LG
22 50

LD ALK

s Trap open
S: Trap snapped
F: Trap failure

¢ Animal responsible for =sncpped trap
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Carcass collection was coupled with the annual Fish
and Game Nepartment carcass collection program. Fach year
commerclal trappers of marten in the Whitefish Range were
contacted and arrangements were made to pick up carcasses
to be used ln,papulation studies by the Fur Division. A

gpecial effort was made to recover tazged animals.

Regults

Live-trapping success varied with the area trapped and
with the season durlinz which the trappinz was carried cute.
. During the winter, trapping success increased considerablye.
Perhaps the marten ranged further in gsearch of food during
this time and thls incrsased their probability of capture.
A more limited food supply may also have decreased the
wariness of any trap-wise animals.

Three lLundred and forty-eizht captures were made of
161 individual marten and the overall success for the 4,902
trap units {one trap set for 24 hours) set during this study
was 7.1 per cent (see Table 1), This compares with 13.2 per
cent during 1953 and 17954 (Sawley, 1955) and 10.l per cent
during 1955 and 1956 (’eckwerth, 1957).

i“ost trapping during the present study was done during
the surmer and fall, and sonme less sultable marten habitat
outside of the Park was also trapped in the belief that
juvenile marten would be more plentiful in such areas. These

two factors probably contributed to the lower trapping
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TAELE 1

TRAPPIRG SUCCESS AND TRAP URIT3 PER MARTER CAPTURE

Trap unit

‘trap  Trapping Success  per Marten
Period Units in per cent Capture
1953-1954% 3502 1342 .
1955-1956%% 1,940 10.6 Suly
1957-1958 1,807 7.8 12.7

{Anaconda Creeck)

1957-1558 {total} 4,902 7.1 1h.1

*Hawley, 1955.
**jigckwerth, 1957.

success during this period, alonz with a lower marten
population density. Actually, live-trapping success was
much higher than recorded in previous studies in other
areas {(de Vos, 19523 de Vos and Guenther, 19523 ¥iller,
fitay, and Rdwards, 1955).

Seventy-nine of the 161 marten were {emales and 82 were
waless Twenty-nine of the males and 33 of the females were
classified as Juveniles at the time cf their first capture.
Four females were recorded as possible juveﬁiles. Twelve
of the 161 marten had Yeen capturzd and tacsed previously
by either Hawley or Weckwerth. Mive adult females died

from unknown caugses while in the traps or during transfer,
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althourh food and water were presant in sufficient guantities
to inzare survivale. Six aninmals, two males and four females,
were rennved fram the stuly araea for further study in the
laboratory. Threo adult ferales were captured in Teceinber

LA

1957 and January 1959 znd held for lzboratory studye. Two of

[

these animals wers released by the Fish and Game Department

&t the site of a rmarten plant in the Relt Mountainz, and
one escaped from the Stockner Mink Zanch west of Fisscula.
There were also many specles of small vertebrates
captured in the live-traps and many traps were torn out or

tripped by bears {Ursus gmericanus or U, horribilis), marten,

or unknown animals in search of the bait, Other asnimals
ocecuring in the traps and listed in Table 2 were red squirrels

{Tariasciurus hudsonicus), Yorthern flylng squirrels

(Glzucomys sabrinusg), Columbian ground squirrels {(Citellus

¢olumbianus), sncwshoe hares (levus americanus), chipmunks

(futamius amoenus), Dushy~-tailed woodrats {Neotera cinerea),

mink (:‘ustela vison), porcupines {Irethiizon dorsstur), and

toads {Bufo gpp.). The total captures of these spacies were
€2+ "hLe details of these dizsturbances and the marten
captures by area are recorded in Table 2.

The carcasses of ten previously targed animals were
returned by cemmerclal trappers durinz this phase of the
study. Five of these were collected and turnecd over to re
by the Fish and Gare lLepartrent during the 1947-1958 trapping

seagchs. The other five were among 55 carcazses collected by



TABLE 2. THE RESULTS OF MARTEN LIVETRAPPING

Anaconda Coal LOlo Weasel-Vlgwaml OKA8LKaRO QUArta-sowman

Creek Creek Creek Creeks Creek Lozzing Total
Days trapline tended 69% 110 -=- 9
Trap units 1807 2743 1 143 100 108 4,902
Captures 142 185 1 24 g 8 348
Individuals captureds 37 92 1 17 6 8 161
Adult males 15 2L - 63 3 5 53
Adult females 5 25 1 3 - - 34
Non-Juv, females 2 3 - 2 - 1 g
Juvenile males 6 17 - 3 2 1 29
Juvenile fermales Q 19 - 3 1 1 33
Poss. juv. females - Y - - - - b
Pine squirrels 9 33 “e -~ 1 - L3
Flying squirrels 1 18 - -- - -~ 19
Ground squirrels 9 1 - - - - 10
Snowshoe hares 1 1 - - - - 2
Chipmunks - 2 - - - - 2
Vood rats - 1 - - 2 - 3
Mink - - -- 2 - - 2
Toads - 1 - - - - 1
Trap fallures 2 10 - 1 - - 11
Traps torn outs
Bear 224%% 147 - - 2 .- 373
Marten 1 9 - 1 - 1 12
Unknown 2 7 - - - - 9
Total 227 163 - 1 2 1 394
Traps snapped:
Marten 18 32 - 1 - - 51
FPorcupine - 1 - - - - 1
hail - p) - - - - 5
Unknown 126 254 - 3 2 [N 379
Total 1hl 292 == by 2 A 436

-"{z-.

FPart of this time Lwo men tended trapiines
#%S3ix of these contained marten.
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me during the 1958-19592 cemmercial trapping season. "one

of these ten previously tazzel animals ware known-az2
yearlinzs., Seven of the ten animals returned were juveniles
and were used in evaluating dispersal of younz. The re-
naining three animals were routinely tegged non-juveniles.
One marten carcass from the “outh Fork of the Flathea? River
was used In the laboratory when it was found to have a
calcified embryo 1lyin» in the body cavity. Information as

to sex, age, welzht, ccndition, reproduction, and location

of capture was rccorded from all marten carcasses and the
skeletons were sent to the Tish and Came Tepartment Laboratory

for cleaninz.

Summary
The success of all phases of the study was dependent

on the results of the animal procurement program. A trapping
auccess of 7.1 per cent with 4,302 trap unlts resalted in

342 captures of 16l marten. There was much interference with
the live-trapping program ty other animals, primarily squirrels
and bears. The collection of carcasses from commercial

trappers resulted in the recovery of 10 tagged animals.
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DETCIGINATION OF SSXUAL
MATURITY

The minimum breedinz age of captive female marten has
been reported by Markley and Bassett (1942) to be approxi-
mately 15 =onth=. In 50 per cent of the cases, however,
they found the breedin~ aze to be 27 or 39 months. These
findings were substantiated by Schmidt (1934) reportinz on

captive sable and marten (M. zibellina and }. martes) in

Turope. The rinimunm breeding ase in wild populations, how-
ever, is not known. Ponomarev (1938) said the sable does not
reack gsexuzl maturity until two years old. Hawley {1955)
reported a yvearling wild female marten as being in apparent
full heat on July 31, 1954. He reported that yearling males
examined during the breeding season were apparently sexually
riature, as evidenced bty enlargemant of the testes. Yeckwerth
(1957) reported that a twe-yesr old wild female recaptured

in Jarmary d4i4 not show evidence of having been suckled, but
thiz animal did have younz the following spring at three years
of age. %e alss found that a yearlins female, sacrificed
after the brealin: sn2azon, was not pregnant as evidenced by

th2 lack of enrnora lutea.

Ubfectives

Trhe main objective of this phase of the sgtudy waa to
establish when sexual maturity is attained in wild martene.

Juvenile marten were to be live-trapped and marked in 1959
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and recapturei as known-age yearlings in 1958. llecovared
animals were to be sacrifliced and their reproductive tracts
preserved for further study. From this material 1t was to

be determined if sexual maturity wers attained.

Fethods

The methoda of initial capture, marking, azine, and
recovery were discussed above uvnder Procurement of Animals,
*hen trapping specifieally for recovery of yearlings, special
emphasis was placed on three reneral habitats; the area the
animal was originally captured in, known superior marten
habitat in the vieinity of initlal captures, and marginal
marten habitat in adioinings previously untrapped areas.
Farlier studies by Hawley (1955) and Weckwerth (1957) showed
that on the Anaconda Creek study arsa sore of the.juveniles
born in 3 certain area take up permanent residence there, if
population pressures permit. These earlier studies also
showed that there is often a dispersal of younz from the place
of birth. Additional indication of thirs tenlency will be pre-
sented later in this paper. Trappinz returns to the Fisl and
Game Tepartment by commercial trappers z2lsc show a grest
majority of the marten returned from marzinal marten habitat
outaide of the climax spruce forest to be tuveniles. This was
the third habitat type tranrnel intensively for retum of
yearlinys, on the sssurption that these animals moved into

marginal rabitat as a result of popilation pressures.
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Recovered yearlings were identified by both the ear
tags and the numbers tattoced in thelr ears. They were
then transported back to camp in the trap and killed with
ether. The reproductive tracts were removed and fixed in
Bouins fluid. The skeletons were sent to the Fish and Game
laboratory in Bozeman for cleaning since the skulls and
femurs were needed for further determination of age.

Microscoplc sections were made of parts of the testes
and the epididymides and of the entire ovaries. These wers
gtained with iron hematoxylin and examined microscopically.
The testes and epididymides were examined for the presence

of sperm and the ovarles were examined for corpora lutesa.

Hesults

Az i3 shown in Table 3, twenty-nine juvenile males, 33
juvenlle females, and four probable Jjuvenlle females were
captured and marked in 1957 and 1958. Those juveniles first
captured in 1958 did not become yearlings in time to be used
in this phage of the study. Two males and six females of
the 1957 group were recaptured in 1958 a3 yearlings.

One of theze tazged and tattoced yearling males was
residing on the Anaconda Creek study area and was not
sacrificed because his role in the long-term population
study was dezmed more important. The second male was killed
and returned to the laboratory during the breedins ssason.

Filcroscopic examination of the testes of this second animal
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TAZLE 3

PROCURFVMERT OF KNOWN-AGE ANIMALS

¥ales Females

Juveniles captured in 1957 16 23
Probable juveniles captured in 1957 o) L
Juveniles captured in 1958 13 10
Total captured in 1957 and 1958 29 37
Juveniles recaptured by commercial

trappers in 1957 and 1958 3 4
Yearlings recaptured in 1958 2 ()

revealed active spermatogenesis in progress and the presence
of sperm (see Figure 7). The lumina of the epididymides also
contained nurerous mature sperm throughout their length. The
testes of this animal at the time of capture were enlarged
and by palpation seemed to be as fully developed as those of
known adult male marten. An unmarked male marten collected
concurrently for comparison exhiblted the same degree of
development. This marten, though apparently sexually mature,
was not a knowneage animal and could also have been a yearling.
It i3 recommended that gometime in tha future a known-age
adult male be collected during the breeding season and the
development and size of sperm in this animal be compared
microscopically with the above specimens.

Three of the six ferales recaptured in 1958 as yearlings
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FIGUES 7

MICEQSGOPIC S£CTIO:i3 OF TIE TESTES AND EPIDIDYIilDRS

OF & YEARLING KAI.E LIARTEN

Testes showing spemiatagcnesis

450%

'pldidyEis showing mature spena
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were not sacrificed. One of these three females, though ree
captured both before and after the breeding scason in 19538,
was also residing on the Anaconda Creek study area and so
was released. The other two were recovered during the breeding
season, oput could not be recaptured later to determine if they
had been successfully breds These animals were exarined
closely, however, and one that had been originally classed as
a probable juvenile was in a gtage of full heat.

The remaining three female marten were all originally
classified as juveniles In 1957 and were recaptured and
sacrificed after the breeding season in 1958, Two of these
three animals were considered definite juvenilss in 1957 and
the third was classified as a Juvenile, but with some questione.
Since it is difficult to classify some marten from external
features and palpation zlone, the skeletons of these anirals
ware cleaned and used in a further attempt to establish a
definite zging techniqua, Txamination of the sagittal crest
and femur tubercsity of the cleaned material, using a method
developed for mink by Kea Greer of the Fish and Game Depart-
went anl adapted to marten by Fletcher Hewby and Dre Pe Ls
Wright (unpublished), showed ona of the animals classified as
a definite juvenile in 1957 to be intermediate to juvenile and
adult in 1958, The second animal clasasified as a delinite
Juvenile in 1957 was losat when the carcass was sant to the
Dozeman laboratory for cleaning. The third animal, which was

clagsified as a Juvenile in 1957, but with some question,
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exhibited more sazittal crest develcpment and less femur
development than the first.

The first two animals mentioned above were not presznant
when they were autopsled as yearlinga. Careful examination
of microscopic sections of both ovaries of the two animals
revealed no corpora lutea {see Table 4). The third animal,
the one not definitely established as a juvenile when first

captured, had corpora lutea (see Figure &).
TABLT &

FEMALZS RECOVIIED AS YEARLINGS

["arten First Classifled aa as Hecapture Lorpora
¥umrber Capture  Probe Ve L@fe JUVe Date Lutea
701-700*  8/3/55% X 8/31/56 o
1094-1095 &/23/57 x 10/17/58 c
A387-A396 9/13/57 P 10/23/58 0
A392-4397 9/1:/57 x 10/24 /58 2

%' arten captured by Weckwerth

It is suggested that rore animals be examined, but this
will be a difficult job, since, as shown above, intensive trapping
for 27 female marten marked ag juveniles or probable juveniles
resulted in only three recaptures after the breeding seascn
of the following year. Fortality is believed to be high in
this age class. Almost 11 per cent of the 66 marked juvenile

marten were taken by commerclal trappers before they becare
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FIGURE O

REPRESENTATIVE P1CROSCUPIC SECTIONS OF OVARIES OF FARTER
SliaVING AS OVARY WITHOUT CORPORA LUTEA (MARTI'R
1094-1095 AND A387-A396) AND AN OVARY WIIIT'

CORPORA LUTEA (MARTEN A392-A397)

Ovary Without Corpora, 4-5X

OV3ixy with Corpora,
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yearlings. Juveniles are unestablished animals and are
probably often forced into marginal habitat. Dispersion

of young has been shown to taks place in the population.
Since dispersion can take place in any direction and since
the young marten travel as far as 25 miles {Hawley, 1955},
the marked yearling class coculd be spread over a congiderable

area.

s Ty

There 13 no conclusive evidence that wild femala marten
become pregnant as yearlings. One animal, which may have
been developed more than the average Jjuvenile when first
examined, was preznant, as evidenced by the presence of
corpora lutea. There is ample evidence that some wild
yearling females do not become pregnant as yearlings. Mi-~
croscopic exzmination of serially sectioned wild yearling
male marten testes and epididymides showed the presence of
mature sperm. HMore animals should be examined further to

investigate this subject.
IMPLAKTATION OF BLASTUCY3TS ART TIME TO PARTURITION

The marten has long been known to breed in July and
August and not produce 1its young until the following spring
(Ashbrook and ijanson, 1930): delayed implantation was
suspected. Jright (1942) demonstrated the presence of
blastocysts in the uterus, and Marshall and ¥nders {1942)

reported that marten killed as late as January still had
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unimplanted blastocysts, but the time of implantation
and the length of time elapsing between implantaticn and
parturition was unknown. “rigsht (1948) found that in the

long-tailed weasel (Mustelz frenata) implantation took place

in one animal less than 27 days before parturition, and it
was thought that the marten would be similar. Ashbrook

and Fanson (1927), Brassard and Bernard (1939), and Schmidt

(1934) report that M. americana and M. martes usually

produce litters during the first half of April.

Cbjectives

The purpose of this aspect of the study was to establish
the time of implantation and the interval of time to parturi-
tion in the marten. Adult female marten were to be live-
trapped prior to the estimated time of implantation and
sperated on perlodically to determine 1f implantation nad
taken place. The interval between implantation and the

birth of the young was then recorded.

Methods

The trapping was done in the winter on top of the snow,
and this involved sowe additionsl techniques in trappinz.
»uch more care hal to be taken to protect the animals from
inclement weather, and areas were live~Lrapped specifically
for nou=-juvenile females. The ‘easel freek, Jkalkaho South

Fork, and Coal Cree« dralinages ware trapped during lecember,
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1957, and January, 1958. These areas ware trapped bscause
of their accessibility and vecause they were known to te
good marten habitat.

Captured animals were transported to ¥isgsoula in helding
caces {see Fisure 9). They were given cammed dog food and
gnow or ice. Arrangemenls were made with the 3Stockner I'ink
Ranch for housingz and care throughout the length of the studye.
At times, to lesszen the danger of pneumonia, the animals were
held indoors after an aperation.

For some tima before the first operation, the animals
were axamined externally for evidence of implantation. The
animals were put in the handling cone, marmmary development
was observed, and the recion of the uterus palpsted to
determine if there wus any uterine developmcnt. The examinaticns
were sometimes deone with the animal anesthesized with ether.
The examinations were much more successful under these con-
ditions since contracted stomach muscles made the uteri of
unanesthesized animals very difficult to palpata.

The first laparotomy was perfermed on February 15th.
¥rom this time on, a weexly operation was performed ou ong
of the animals, and the otherz were clozely inspected so that
any change in uterine or mammary development could be
observad. CLther was used for the anesthetic. The aninals
were placed in a large deslccator and ether waa pourei 1.
“hen the animals were sufficiently anestheslgzed, they werc

placed on thelr backs and further anesthesia was administered
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HOLDING CAO2 USGD FUH TIIANSPORTIMG MARTiiN A?ID T;G

HOUSING F'iNS AT STOCSNGR»S MIRK RANCH

Boldina caaa with marten inside

Housing pens
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by hand. The fur was clipped at the site of the incision
and the skin was bathed witl 7C per cent alcchol. A ona
to two centimeter incision was made through the skin and
muscle layers Just anterior %o the pubic region and about
five millimeters lateral to the abdominal gland {see FPizure
1C6). A blunt forceps was then used to probe for and lift
out one korn of the uteruss. The color and diameter of the
horn was noted and it was inspected for implantation sites,
as characterized by swellings. The uterus was then replaced
approximately in its original position and the incision
closed with several stitches. Number one cat-sut was used
in sewinz the muscle layers and fine silk thread was used
for sewingz the skin. The tied ends were clipped close to
minimize chewing by the marten, and then the entire area
was again washed with 70 percent alcohol., The animals were
allowed to recover quietly and then returned to the holding
pens. The wound usually healed within about four days,
although there was one case of infection. This animal did
not recover for 1l days, despite being in a warm place.
“hen it was established by palpation or by means of a
laparatomy that an animal had implanted its blastocysts,
she was returned to the Loldinz pen and cbserved at ths time

of the daily feeding until the young were born.



FIGURE 10

LAPAROTOMY ON A FEMALE MARTEN

HQSH
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Results

Five animals were obtained for this part of the study,
but while in transit to }Missoula two died, apparently from
shock, in the manner described by Hawley and Newby (1957).

Cf the remaining three, one (1050-1051, from Lolo Creek) had
the right front foot missing, but was otherwise In remarkably
good condition. “hen first examined, this marten and the one
captured on Coal Creek (A326-A349) appeared to have reared
litters the previous spring. The mammae of these two animals
were well-developed, about three millimeters long, and slightly
flabby. The third female (1133-1134), captured on “easel
Creek, did not appear to have produced a litter previous to
1958 because the mammae of this animal were very small,
approximately one millimeter long, and light pink.

The progress of these thres marten 1s presented in table
form (see Tables 5 and 6). Marten number 1050-1051 {see Table
5) implanted much earlier than the marten from the ¥hitefish
Kange. This marten was of a different sub-species than the
two from the “hitefish Range. Although Hagmeier (1958) maintains
the sub-species concept does not apply to the marten of North
Amnerica, a great difference in pelage was noted between this
animal and the others, and it is possible from these findings,
that earlier implantation 1s also a characteristic of the
more southern marten. It should also be noted that this was
the animal that had an injured lez. 3ince this was a recent

wound that was in the process of healing at the time of implan-



TABLE 5

MARTEN ¥Uwn

TR 1050-1051

Tate

Condition

Hemarks

First exanmination 2/8/s53

First laparotomy 2/22/58

Second laparotomy 3/1/58

Litter born 3/20/58

Naximum time
from im-
plantation
to partu-
rition

N¥o mammary de-
velopment§ no
enmbryo develop-
ment by pal-
pation

Fammae enlargeds
uterus 4~5 mun.
in diameter; no
swellings

Fmbryo approxi-
mately 15 mme.

3 young

Implantation
probably took
place within
1-2 days

Embryo probably
5=-6 days old

L

25-28 days

-38-



TASLE 6

MARTEN NUMBER 1133-1134
Date Condition Remarks
lst examination 2/8/58 Ko mammae develop- ==
menti no embryos
by palpation
1st laparotemy 2/15/58 No mammae develope =~
ment; uterus
slightly swollen
and 2«3 mm. in
diameter
2nd laparotomy 3/1/58 No mammae develop- --
ments uterus
slightly swollen
and 3 mm. in
diameter
2nd, 3rd, Ath 3/1s, No mammae develop- =~
and 5th exami- 24, 28, ment3 no embryos
nation 31, 58 by palpation
Eth examination 4/11/58 Yammae develop- -
menty no embryos
by palpation
7th examination 4/14/58 MNammae development; Implaﬁtatign

Litter born 5/7/58

Maximum time from --
implantation to
parturition

embryos 10-15 mm.
by palpation

3 young, 2 died

L2

estimated 4
days previously

Female nervous

Approximately
27 days
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tation of the erbryoa, the possibility of this inflaration
affecting the rather delicate estrogen and progesterone
quantitative relationship that is probably necessary for
implantation, should not be ruled out.

Implantation in marten 1133-1134 {see Table &) occurred
after parturition had taken place in the above marten {10650-
1051). ¥hen the embrycs were noted, they had apparently
been inplanted about four days. From the data on the first
marten it was estimated that this marten would produce her
litter on or before May 8th. She was observed to have young
on the morninz of Fay 7th.

The third marten (A326-A349) prorressed in approximately
the same manner as the marten from Weasel Creek (1133-1134).

She first showed mammary development on Farch 4th. From

this time until April 28, her mammae were alternately swollen
and rezressed. Laparotomies on April 14 and 17 showed possible
uterine development. On April 28 her mammae were regressed,
and since it was two weeks after marten 1133-1134 had implanted,
it was assumed that this marten had either implantsd and lost
her embryos, or was not golng to implant. Shortly after the
first mammary development was noted on this animal, the site
of the last laparotomy became infected and badly inflamed,
and it was felt that this condition could have caused her to
lose her young (Enders and Pearson, 1943). In order to determine
the animal's condition, a unilateral ovarlectomy was performed

on tre left ovary on April 28. The uterus at this time was
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pinkish and measured 6 millimeters in diameter. Uhen the
ovary was sectioned and examined microscopically, it was
found that the corpora lutea were not yet fully developed.
They had large vacuolated, inactive cells (see Fizure 11),
and from this it was suspected that she was still pregnant at
the time. The degree of development of the uterus at the
time of the ovarlectomy indicated that the animal was approach-
ing implantation on April 28. She did not produce a litter,

however, probably as a result of the ovariectomy.

Summary
%w4ild adult female marten were captured during December

1957 and January 1958 to be uzed in determining the time of
implantation of the blastocysts and the interval between
irplantation and the birth of the young. A marten {rom the
Bitterroot Range of thae subspecles . a. caurina implanted
about February 22. A marten from the ¥Whitefish Range of the

subspecies Y. a. gbletinoides did not implant until approxi-

mately April 10. Another marten from the “hitefish Range had not
yet implanted her blastocysts on April 28, and an investizative
ovariectomy apparently interfered with the development of the
young. The interval of time between implantation and partu-
rition was determined to be between 25 to 28 days for the

first marten and approximately 27 days for the second.



FIGURE 11

ECTION OF m OVARY FROM FEI“ALE A326-A349 GRO'.rTKG

CORPORA LUTEA v;iT1! LARGE VACUOLATED CELLS
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MARTEN AND SMALL MAMMAL FOOR RELATIONSHIYS AND

POPULATION FLUCTUATIONS

A population is comprised of the individuals found on a

given area at or during a2 given period of time (Dice, 1952).
A natural population tends to fluctusate around a mean and
the amplitude of this fluctuation may range from slight to

large.

Fiany interactingz factors are Involved in the fluctuations
of a wild pdbpulation. RBasically they are natality, mortality,
emizration, and immigration, but each of these factors can
be influenced in turn by an indefinite number of causes to
an unlimited degree. One of these, minimal breeding aze, has
been discussed above; s=mall mammal and marten food relation-
ships will be discussed next; and additional factors will be
treated less extensively later in this paper.

Certainly small mammals as a food supply are not always
& controlling influence on a marten population, but the
probabllity of their sometimes being a contrelling influence
is well-illustrated by the important role they play in the
marten diet. Table 7 summariges the results of variocus studies
on the use of mice and shrews by artes as a source of focd.

Dulkeit (1929) worked with the Russian sable (M. zibellina)

on Great Shantar Island north of Japan, and the rest of the
research waz done in North America. “eckwerth (1957), working

in Montana, carried out the most extensive study. GHe reported

the frequency of occurrence of mice in the marten diet to be
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lower than that reported by other researchers, but as Yewby
{1951) pointed out, the ecology cof the marten probably does
vary in different regions. However, he still found mice to
be the single most important item in the diet (30 per cent
for the entire period), despite a high use of red squirrels
in the winter and spring (17.4 per cent) and berries in
summer (28 per cent). The microtines were used most, since
for the two year pericd, 23.3 per cent out of the 30.0 per
cent occurrence of small mammals in the marten diet were

microtines. Clethricnomys gapperi was the sinzle moat

important species, showing a use of 12.8 per cent, and was
followed by Microtus sppe. with 3.7 per cent use.

From a study of rather limited material, ¥arshall (1947)
found red squirrels to be the primary item in the diet of
the marten in the “hLitefish Tange, MMontana (55.0 per cent in
1941 and 1942 and 60.0 per cent in 1942 and 1%43), while
the use of mice was 15 and 14 per cent on consecutive years.
In ¥Yashington, Newby (1951) found red squirrels to be pre-
dominant in the diet in the winter (40.5 per cent) and
insects in the summer (54.7 per cent). In British Columbia,
Quick (1955) studied the alimantary tract contents in the
winter of 1947 and found bird remains to occur most freguently
{53.5 per cent); hLe did not, however, find such a peak 1n
1948, Also, Cowan and FMakay (1950), with scat analysis as
& basis, found no use of birds in iiritish Columbia. Despite

considerable use of these other food items, it 1s believed
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that in all cases small msmmals comprised a sufficient
portion of the marten diet to be a potential limiting factor
to the associated marten population.
The Anaconda Creek study area was the center of study
for this phase of the project. UHecords on the marten popu-
lation of the area Lave been kept since 1952 and the indices

of the small mammal population have been recorded since 1953.

Obioctives

The objectives of thla aspect of the study weres to
doterniine if small mammal density was a limitine factor in
marten population fluctuations. The possibility of some
climatic or other factor affectins both the small mammal and
rarten population in a constant manner was recognized,
but it was believed that a marten population fluctuation
induced by the small mamnals as 8 food supply would be of
such magnitude that it could bve recognized. The problems
involved, then, wera to sample the sgmall mazmal populations
and get an index to the small mamwal density throughout a
complete population fluctuation, to determine annually the
marten denslity on the area, and to attermpt to correlate
a marten population fluctuation with the small masmal popu-
lation fluctuation if it occured. At the start of the
present gtudy, this lad Veen accomplished by Mawley and
“ackwerth durinr a small mammal population high in 1953
and a low from 1954 to 1956 This study, then, was to be

continued through a contemplated return of the small mammal
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population to a hizh and its subsequent CTrope

Bethods

e

The marten density on the aresz was estoblished by live-
trapping, as discussed above. l'e area was trapped in a

systenatic manner usiny the permanent trapsites established

il

=

by lawley {(1955).

Indices to tag small mawzl Jensity 2f the area ware
obtained by sawplinz the populations on censug plets as dew
scribed vy it.4lbeuan {1%4%). These plots were of a stanlard
forime Tiey consisted of Lwo parallel lines 475 feet lons
200 feut apart, and they rao tlrsurl a continuosus Lalitat
types wanly stations at 2) fsel intervals were located
along each line and markad wiilh & stakes Three traps wers
then set wiclin two and oone-~hzlf fest of the point. Victor
and 'c3ill four-way trap:s wers used and balted with a mixvure
of rolled cats anid suooth peandt butters The traps were set
for three days aad cl ecksald onca every twenty-four hLourse
These plots were trapped twlce yearly, in the sumnar and in
the falle 1Two ¢f these plots {oumber one and nuamber tws)
wera get up by !awley in 1953, and flve nore were established
vy Jeckwerth in 1255, & dotaileld O ccoiprnien of the plot
locations and habLitat types savpled i se ovtlzined from

awle 2y (l(}/)) ani «zokworth (li*ﬁ?)g Trs an pl(ﬁ plct:ﬁ ware

all locate.! =0 . o -aaccaca Lrvek stuldy areae
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Results

The results of both the marten live-trapping and the
amall mammal snap-trapping are most useful when presented
along with earlier trapping results. The study area has
been live~trapped for marten annually since Newby first
investizated it as a study area in 1952. Since that time the
area has been live-trapped at least once sach year. Table 8
shows the periods the area was live-trappede In 1952 and
through ¥May of 1953, only the main trails on the study area
were trapped by Newby (Hawley and Newby, 1957). All of the
small mammal plots have bsen snap~trapped twice yearly since
1955. UDuring 1953 and 1954 only small mammal plots 1 and 2
were trapped.

Durinz the course of this study 37 different marten were
captured on the Anaconda Cresk study area (see Table 2 page
21). Twenty-one of these were males and 16 were females.
Fifteen of the 37 were Jjuvenlles.

The yearly results of marten live-trapping from 1952
through 1958, based on actual capture data, are presented
in Table 9. In adapting the capture data to table form,
only the maximum numbers of animals from each quarter year
are given. These maximums are based on the dally trapping
record and were obtained by plotting the captures of all
animals for each quarter and then choosing the trapping day
when the most animals were present on the area. This method

does not allow for a marten beinz on the area any lensth of



TABLE 8

KARTEN LIVE-TRAPPIHG INTENSITY AND PRRIODS OF TRAPPING

Year Period - 'ays Trap %ni;g
1952% August 25-September 13 20 37
October 17-October 19 3 INS
December 20-December 23 % &;
Total L3
1953%=%  Mgrch 28-Xarch 29 2 13
fay ls5-iiay 17 3 31
June 16-3eptember 25 3 102 1431
November 2o-Hovembsr 2 57
Total "II% 1532
1954*%  January 12-¥arch 16 518 318
June 13-October 29 1392 1386
November 20-December 29 %0 20
Total 202
1955%%%x  July 25-August 1l 18
September l5-September 17 2% -
21
1356%%% January 3-January 15 13 k25
January 22-February 1l 20
August 19~Septgmba§91h ig bgg
October 4-Jctober 3
Total 76 212
1957 Varch 23-Narch 25%% 3 856
June 15~June 19 5
June 23}-~July 2 8 4,02
September 12-September 21 10
September 256-September 30 5
October 12-0October 13 2 L3
Total 33 2
1958 June lé-~June 19 L L77
June 22-July 6 15
August 27-3eptember 1 &
September 3-September 7 5 Lik
September 10-September 15 &
Total }5 %2;
firand Total -5k Q
*Lewby

*%Newby through May, 1953;

*¥,jeckwerth
Data through 1954 was adapted from tiawley and Newby (1957).
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Fawley from then on.



TABLE 9. MARTEN LIVE-TRAPPING RESULT3 FROM 1952 TO 1958 BASED ON THE HIGEEZST
DAILY MARTEN DENSITY OF EACH CUARTER

Teuiporary Permanent
Transients Resgidents - Residents
Fale  Female  Total rale  remaie Total rale Female .1otal Grand
J Nead Ned J Hed J Ned J Ned J Mo J Tf%gl
S i i 1 - - L - L L] - - o - - o 2 - L 6
1952 F we 2  em - 2 wo ww - - we e % - 5 ) 11
E - e 1 1 -am 2 - - - . - - . - o - é) 11 13
1953 Sp - - l - - 1 - - - - - - - 5 - 7 12 13
§ w= 1 == 2 ] ce me aa e -~ 5 7 2 9 23 26
F ooe o= ] - l] e e . T T < - - 9 2° 26
oI man e S NN S S - S REN Y BT
g - 1 i- - i 2 - e l - _i i- ié - g 24 28
,’ﬁ‘; - - . - - - .- -~ - - - - j 12 - é I% 1‘5
S ww e= 1 - l e ee wa we we = 12 1 7 20 21
Fome e e we - e wm e e L I ; 18 18
W e 2 == == I | - 1  ==10 2 15 22
19586 Sp ww  ae we o= - ae ee e e we we 10 e g 19 19
G wm  ee mm = T -] e 10 o= 9 19 20
F o= ewr wme = - e m= = wm  mw om0 ea 7 1 17
P | T - -- 2 e we e - e me D = 51 13
1957 Ep we on o=« R T - 1 - a- 5 11 12
S 1 - 1 - 2 i- e 2 i 3 1 61 3 01 16
Y - - - - e - - - - - L2 - - l‘, - g % 9
195¢ Gp we ww me e - e ew e e wm ew 4 - 5 9 Q
5 1 - 2 - 11% wmee  ww 1 O | T 5 8 20

*Status of thesgse animals will depend on 1259 trapping results,

-Og-
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time before and after the first and last captures, except
for the summer of 1958. The reasident status of the animals
first captured in the sunmer of 1958 will be unknown until
the next trapping period of 1959. Animals classed as
permanent or temporary residents wers assumed to be resident
on the area until the time of thelr last capture. This
method, however, has its shortcomings, which will be discussed
later.

The age classification is bazed on the biolozglcal ysare.
A juvenile first captured during January, February, or March
was classed as a Jjuvenile of the previous year and a non-
Jjuvenile first captured durinz these months waz similarly
classed as a non-juvenile of the previous year.

A marten may be classed as a transient, a temporary
resident, or a perwmanent resident of an arsa. Actual capture
of an animal is the only positive informatlon available on

t8 whereabouts, so0 an attemnpt was made to classify each
animal on its capture record. In Table 9, a transient is
defined as a marten captured only during a perlod of less
than one week, a temporary resident is a marten captured
during a period of from one week to three nonthe, and a
permanent resident 1s an animal captured over a period longer
than three months., This classification is arbltrary, but
practical.

“hen Hawley worked on marten ecology in 1953 and 1954,

the entire area was live-trapped for a much longer period of
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time and with greater intsnsity than it had been before or
has besn since. lore individual marten wsre captured during
this period of intensive trapping than during any comparable
period of the study {ses Table 3)}. This can be attridbuted to
either a higher populatien density, or the longer and more
intensive Lrapping pericds If, &s Table 9 indicates, there
was a hizh population density on the area in 1953 and 1954,
the capture of the greater nunrber of animals 1s self-explznatorvye.

The period and intensity of live-trspping does, however,
affect the number of marten captured on the area in seversl
wayse Transient marten that move across the area can be
captured only during a short time and the longer and more in-
tense the live-trapping, the greater is the probability of
such transients being captured. Also, established marten
have definite home ranges, but evidently travel beyond then
occasionally and even establlish temporary home ranges else-
where {(veckwerth, 1957} There iz indication, too, that there
is a seasonal variation in the size of the home range. liarten
that are resident near the study arsa are therefore more
likely to be captured occasionally on the area during long
periods of intense trappinge They may be classified as
transients, temporary residents, or sven parmanent residents
according to the system usede DZuring a quartar when there
is no live-trapping activity, only permanent residents
captured again at a later date were considered to ba on the

area. Jome actual permanent residents may even have heen
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missed if they were living temporarily off the area during
a trapping pericd or were resident between trapping periods.
Also, marten that appear on the area as transients or
temporary residents during a short period of trapping may
inhabit the area loang enougi Lo be classed as permanent
residents during a long period of trappinge It is felt, there-
fore, that the intensity of trapping during 1953 and 1654 did
contribute to the apparent population high at that time.

An attexpt to minimize the eflects of varying trapping
pressares was made by the classificatlcon discussed above and
by the selection of a single daily high for eack quarter. To
complete the information known of the marten population trend
over these seven years of trapping, the marten population was
graphed to¢ show tihie ysarly increment and decrement to the
population and to suow the yearly Jjuvenile increment and
Gecrement (see Figures 12 and 13}

figure 12 shows the yearly population increment, the
composition of each yearly contingent, and eventually the
population turnover. It demonstrates only a slight increment
in 1956. This coincides with what was apparently a drop in
marten density from 1954 through 1956, as shown by Table 9.

The production of juvenilez on the area should be an
indication of the condition of the population. In Fizure 13
the total number of juveniles captured in each quarter is
preasented. Powever, as .awley (1955) and “eckwerth (1957)

pointed out, there is wmovement of Jjuvenile animals into, ocut



FIGURE 12

YEARLY MARTEN POPULATION INCRC-“ENT AND COMPOSITION ON THE ANACONDA

CREEK STUDY AREA BASED ON A DAILY HIGH FOR EACH QUARTER

MARTEN INCREMENT,DECREMENT,AND AGE CLASSIFCATION ON ANACONDA CREEK
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Age of yearly contingent is bosed on the biologtcol year of April I through Worch 31.



FIGURE 13

TIE YEARLY JUVELILE INCREMENT ON THE ANACONDA CREFTK 3STUDY AKEA

FIRST CAPTURES OF JUVENILE MARTEN ON ANACONDA CREEK STUDY AREA
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of, and across an area. Using live~trapping techkniques, it
is difficult to label properly such a shifting population.
Trapping intensity again becomes a factor in the number of
animals captured, as transient juveniles are captured only
over & short period of time. Juvenile marten apparently are
very dependent on their mothers for food and care through
July and Auguste. Although they are wost certainly active
in the vicinity, juvenile marten are seldom captured earlier
than the middle of July. One capture of a juvenile on June
22 was reported by liawley, but the female was present at
the time and attempted to carry the young animal away when
it was released. Throughout the study it has been found
that significant numbers of juveniles are not captured until
August and September. liawley (1955) reported a 25 mile
emizration by a juvenile marten as early as October 14,
Probably, then, the Juvenile rarten captured on the area be-
fore the end of September of each year most accurately re-
present the production of young for the area and trapping
intengity during this periocd would not appreciably affect
the nunber of juvenile captured. Juveniles captured during
the fall and winter quaaters are more likely to be transiants.
When only the juvenlile umarten captured through the summer

quarter are considered, a diatinct low is observed during

1955 and 1956. This again coincides with a population decline
from 1954 through 1956, as shown in Table G.
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The status of the srall marmmal populations on the area
is much more simple vo demonstrate. The trapping intensity
from year to year was uniforr and the beginning trapping
dates colncided roughly. %The most important information
to be secured on the populations was the nusber and species
of animals snap-trapped. Talle 10 presents the total snap-
trapped results for the small mammal plots. In the six
years cf trapping 1,216 swall mammals have been captured.

A complete tabulation of the captures for each small mammal
plot and each species ie presented in the Appendix. The
data for surmmer trapping are complete for plots one and two
frox 1953 through 1958 and for all seven plots from 1955
through 195&.

The corralation betwesen small mammal population
fluctuations and marten population fluctuations is presented
in Figurs l4e. The representative curves of the marten
population shown in Table 9 and Figure 12, the yearly
juvenile production of the area {see Figure 13), the yearly
increment of permanent residents, and the combined

Clethrionomys gapperi-l’icrotus zpp. fall population level

are given for comparison. The curve of abundance for the

Clethrionomys gapperi-i’icrotus spp. population is presented

alone because these species couprise almost the entire
percentage of small marsrals in the marten dilet. Figure 14
demonatrates a populatiou high for these species in 1553,

a gradual fall to a population low in 1955, and & return



TABLE 10

SUMKARY OF SMALL MAMFAL SNAP-TRAPPING ON PLOTS 1.7 FROM 1953 TO 1958

Plot 51953? 319549“ 319551? 531956?“ 31957F 31958‘?
1 12 24 12 18 5 18 8 21 13 20 7 37
il* -- 70 32 33 13 36 7 34 19 54 16 50
IIT#% ae e == == 3 19 7 27 M 37 1k 36
Ty ce e e == L 175 13 1, 30 4 47
Vo e we == == 10 30 6 24 17 K1 9 40
YI%ke - e me we 2 ) 7 2 2 20 13 8
TIlR% e we == =e 15 25 5 17 & 21 13 27
TUTAL 12 94 4% 51 52 151 45 138 85 223 76 245

- Summer

- Fall

- This plot was not trapped in the suamer of 1953,
¥ « These plots were not trapped previous to 1955,

L R €



FIGURY 14, MARTEN AMD SMALL MAMMAL POPULATION CURVES
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to a population high through the years 1956 to 1958,

The comparable marten population curve shows a hish
rarten density in 1953 and 1%:%. From this time on there
was 8 continual drop in tlhe pepulation density through the
spring of 1958. 4s discussed zbove, lLowever, this curve
1s undoubtedly much modified by intensity of trapping.

A second curve, representing the yearly contingent
of rarten that reixalned on the area as psrmanent residents,
rmere closely represents the yearly change in the marten
population. This cusrve is also influenced by the trapring
intensity, but to a lessar degree, since two captures over
a three nonth period establish residence and subsequent
captures do not change ite. In this curve, only one member
of the 1956 contingent recraining as a perranent resident is
significant.

The third narten peopulation curve, the yearly juvenile
production, is believed to be lecast affected by live-trapping
intensity and duration. The preduction capacity of the arca
shows a definite low in the years 1955 and 1950 and a return
to 3 high in 1957 and 17253%. This probably reflsets both
the survival of young throush the sunner monthig up to
separation from their mothers and the nuwber of adult female
marten on the areae.

The'sum ol ti.ese thirea curves describing the marten
population indicates a narten population fluctuation that

coincided with the small marenal low in 1955 Whether the
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total marten population will recover to a high density
coinciding with the smgll mammzl population return to a

high will depend on the results of later trapping.

Surmary
3ince 1953 a marten live~trapping project has been in

progress on the Anaconda Creek study area. One purpos=e of
this trapping has been to determine the yearly marten
population density of the study area. From a population
high in 1923 and 1944, the density has apparently underzone
a zradual decline on the area through 1955 and 1956 and
other data, juvenile production and yearly population
increment, indicates that tne marten population began a
recovery in 1957 and 1953. Tiis coincides with a egrall
mamnal population high im 1953, a low in 1955, and a return
to a biigh in 1957 and 1958. Yearly variation in marten live-
trapping intensity prevented a more perfect exarination of

the correlation between the marten and small mammal populations.
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GRWTAaaL LIFE IOTORT INFOSDATION

Turing the course of this study, data were gathered on
rany incidental items of marten life history. GSeveral
hundred mscats were c¢ollected in the Anaconda Creexk study
area and turned over for analysis to Vernon lawley of ihe
Montana Fish and Game Departsient. Thia material will be
added to the rmarten food habits study being corpleted by
Hawley and Weckwerth. Information on marten home ranges
on the Anaconda Creek study area wag gathered and will also
be added to the work by Fawley on this subject.

The subjects of marten life history which will bte
treated in this section are novement and dispersal, age
and sex composition, weights and condition, and an exira-
uterine pregnancy. Some earlier data will be presented

Jointly to substantiate these findings.

iovers=nt and Nispersal

Digpersal of rarten fror. the Chapleau Crown Cane Prescrve
in Canada into depletad arsas was reported by de Vos {(1951).

Since that time iawley {(1955) and “eckwerth (1357) have

ot

reporcved Loul dispersal of tagmed juvenile anlmels and
rovements involvinT chanzes of Lore range arong tazged anivalse.
Cice (19532) advanced the tleory that when animals cospete

for gpace or food, intraspecific strife takes place. On the

basis of this, ilawley suggeated that roverent and Jispersal
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of the marten was in search of adaequate homa ranges.

During this study additional movemants of anirals
tagzed by previous workers, as wall as covenents of animals
tazged by e, have been noteds. Figure 15 shows all the
roveaizents of ravten frow or into the 4naconda Creek and Coal
Creeik study areas. Animals T and U in tizure 14 were adult
rales and apparently are cases of a change in home range.
The remaining aninals were all Juveniles and probably all
represent dispersal. Unly aniwmals F, 5, /1, and J were females.
I‘ale 3 was first captured in ‘arch 1754 and was believed to
be a mizrant frow another range moving across the study area.
The emizration distance shown in Figure 14 for this anical
would therefore probably represent only part of the distance
covered. Males K, i, and 1L may also represent only partial
emigration distances since they were first captured in
Cetober and Vovember, 1958, The greatest straight-linae
dispersal, approximately 25 slles, was by wale A as reported
by Hawley (1955).

Sone of the juveniles esteblish hiome ranges rnear their
place of birth. ‘Hiivtesn ol L4 animals thought tc havea been
Lorn on the Anaconia Zreek gtuly area are known to have
rer;ained on the area as peitanent residents {see Fisure 13),
Une of the Jjuvenlile females tagzed In 1957 on Coal Creel
was captured in 1958 witi:in a quarter of a rile of the
original capture sitee Logically, one uould expect more

5
P

juveniles to remain as residents in the vicinlty where threy
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were born if sufficisnt food were available. Tvic dig
occur on the Anaconda “reek study area in 1957 when the

small mammal population was at a peak.

Arce and Sex Composition

The sex and ags composition of the marten on the
Anaconda Troek study area is presented by quarterly periods
in Table §, paze 57. At the close of this study there
still had nct been a complete population turnover of the
19552 populacion. As is shown in Table 11, one adult female
first tagged as an adult in 1352, was still classed as a
permanent resident of the areas. ‘hen last captured in
September, 1958 this animal was at least 74 years old.

The 1353 contingent was still represented by two animals

€3 years or older. The last individuals of the 1954
contingent dropped out in 1957, but an animal tagged in
1954 on cutch Creek, approximately four miles to the east,
appeared on the study area in September, 1958. One adult
male of the 1955 contingent remained on the area as a
permanent resident, but none of the 1956 contingent did.

Of the four animals remaining of the 1957 contingent, two
were non-juvenile and so at least 24 years old, and two were
Juveniles. Thesze two 1957 juveniles and four non-juveniles
first captured in the fall of 1958 were a minimum of 13
years old abv tire end of this study. The seven Juveniles

and forur non-juveniles first captured in the fall of 1957



TABLE 11

MIND'UM AGT OF THE MARTTN POPULATION AT THE CLOSS

OF TRAPPING 1Y

STPTEMBER, 1958

Yeara —
3 1% 2% 32 Ls 58 63 _ T
“alea 3 S 1 -— 1 1 1 -
Females 4 1 1l - - -— l l
TASBLE 12

RATIOS OF MALE RARTEXN TO FTUALES AND NON-JUVENILES

TO JUVENILES

Anaconda Creek

Outside Park

1953-1954% 1055-1956%% 1957-1058 1957-1958

Sarple size 69
iales to females  182:100
kon-juveniles

to Jjuveniles 97:100

L5 37
1653100 131:100
3503100 1473100

113
G0:100

14631C0

*lawley
*xWackwerth
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and the 1954 non-juvenile first captured on the area in
the fall of 1358 are tentatively classed as transients.

As shown in Table 2, paze 21, thirty~seven marten
were captured on the Anaconda Creek study area during
this studye. The ratio of non-juveniles to young for the
two years was 1#&:100.‘ Table 12 presents the non-juvenile
to young ratios of earlier trapping. Apparently 1953-1954
wa3 a very favorable period for the production of young
since the live-trap catch was more than 50 per cent
Juveniles. It is interesting to note that in 1957-1958
the ratic of non-juveniles to young for Anaconda UreeXk was
essentially the same as for areas outside of the Park.

The ratio of males to females was lower outside the
Park during the 1957 and 195& trapping periods. This would
indicate that conditions for the production of young were
similar, despite a sligzhily depleted non-juvenile population
in commercially trapped areas. <Since the males have an
appreciably larger home range than the femalesz, under
conditions of light trapping they would have a greater
probability of being captured by the commercial trappers,
who generally trap along roads. This would influence the
live-trapped male-femala ratio to show a preponderance of

females, as was the case outside the Park in 1957 and 1958.
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“airhts and Condition

Marten welghts vary considerably during the different
seasons of the year, as shown by Vawley {1955). He found
the mean weitnt of Loth females and males to be much lower
durins the winter monthsg of “ovember throush February.

This is probably a result of low availability of food, as is
shown by the gain in weight of three non-juvenile females
which were captured in latz Tecember of 1357 and early
January, 1958, and fed a3 normal mink ration in captivicy.
One animal showed a gain from 675 grams at the time of
capture to 800 grams in one week. ©ne of the others had
reached 250 zrams at the time she implanted her embryos,
while the third animal weighed 1,000 grams at the time of
implantation. The highest weight recorded for wild female
marten during this study waas one 775 gram racord.

During this phase of the study enough animals were
captured outside the boundaries of Glacler National Park to
¢ompare the mean weights of the two populations. Only the
weiglits at the time of the first capture in a trapping
periold were usedl in tlhe analysis, since 1t was shown earlier
by Vawley (1955) that individual marten wei~hts drop rapidly
viien a marten is live-trapped repeatedly. The results of
this comparison show that there was no significant diffsrence
in weights between marten populationa 1a the Park and in

comnercial traprinz aress in 1957 and 1958. The average
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weight of non-juvenile males in the Park was 1026 ~rams
(sample size 33) and in cormercial trapping areas tle
average weight was 1027 grara {(sample size 4l). [fon-
Juvenile female marten in the I'ark had a mean weipght of

656 grams (sample size 1%}, while their counterparts in

Fad

commercial trapping arsas averaged 662 grams (sample size
34). The range in the weights for the non-juvenile males
was 750 to 1,225 grans aand for non-juvenile females, it was
550 to 775 grams. 1In 1953 and 1934 lLawley found the mean
weights of non-~juvenile malez from the Fark tu be 955 grams
and of non-juvenilie femalcs to Le 524 grams with sample
sizes of 153 and & respectively. &~ven though weights were
recorded only to tho nearest 25 grams, it seems apparent
that the marten wers in poorer condition in 1353 and 1954
than in latser years. 7Thls relates back to the Jdata preasented
earlisr in this paper on population density. “ince the
marten censity was very hizu in the years 1953 and 1954, the
marten decline wiiich followed the srall manwal Jdecline in
1954 and 1955 may have been rcliateld to the availability of

foode.

An Txtra-uterine Presnancy

The carcass of a fermale marten collected in the animal
procurement program was found to contain a calcified embryo
in the bndy cavity. It appaesred to have been implanted or

attached to the greater omentum. The ovaries of this animal
i3
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“icroscopic examination of the reproductive traects of
Known-age yearling marten revealed no conclusive evidence
that yearling females become pregnant, but the testes of a
yearling male exhibited active spermatogenesis and the
lumina of the epididymides contained mature sperm.

It was determined by external examination, palpation,
and laparotomies, that implantation in one wild adult female
marten occurred approximately February 22, and in another
approximately April 10. 7The period to parturition for the
firat animal was Letween 25 and 28 days, and for the gecond,
approximately 27 days.

A study of marten population fluctuations involving
marven live-~trapping and small mammal snap-trapping on the
fnaconda Creek study area has been conducted for six years.
During these last two years of the study the marten density
bezan a reccvery, after declining from a peak in 1953 and

254 to & low in 1955 and 1956. This coincided rouzhly with
a srall mammal pesk in 1953, a low in 1955, and a return to
a nizgh in 1957 and 1957,

Data were gatiered ¢a a number of incidental items of
marten life history and the results are listed below.

l. There was a great incidence of emigration amonsg
juvenile martens

2. there has not Lszen a complete population turnover

on the inaconda Lreek study arsa between the years 1952 and
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1958, The oldest known-aZe marten residing on the Anaconda
Cresk study ares, a marked ferale, has rezched a minimum
of 7% years of age.

3« The non-juvenile to juvenile ratio was the sase in
the Park and in commercially trapped areas, but there was
a pradominance of femalez in commercially trapped areas.

L. The precduction of juveniles on the Anaconda Creek
study area went frow a peak durint 1953 and 1954, to a low
Juring 1955 and 1956, and back to a peak in 1957 and 1958,

5« Xarten mean weiglits were essentially the game in
the Park as in commercially trapped areas, but they were
ruch hizgher than weights recerded in the Park durinzy 1953
and 1954.

€e A calcified embryo that appeared to be the result of
a uterine rupture was found in the body cavity of a female

marten carcass.
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AZCULTS OF SHALL &

TADLE 13

“MAL SNAP-TRAPPING ON PLOT I

Soscles 1953 1554 1955 1956 1957 15%¢

P s p s P S F S8 F 8 F_8 F
Clethrionomys gapperi 2 1k 2 11 3 4 13 & 15 5 22
Ficrotua longicaudus 1 i
¥ierotus pensylvanicus 8 6 7 1 1 3 1 1
Phenaconys intermedius 1 2
Synaptonys boreslis 1
Peromyscus raniculatus 1
Zapus princeps 1 X )} 2
Sorex cinercus 2 2 6 3 8 1 7 1 3 1 8
Sorex Vagrans 2 6 2 . 5
Eutsnias amosnus —

Total IR 12 IE 5 18 B 2 I3 RTTa

S = Surmer

F « Fall ’

Dates sety 1 June 28 {Summer);
1

July 3 (Sumaer)s

a~3

1

35
95

{

Septerber 26 (Fall).
September & (Fall).



TASLE 1k

RESULTS OF SHALL MAMMAL SNAP-TRAPPING ON PLOT 1I

Species 15953 195% 1555 1950 1557 4 1958
~ F 3 13 3 F : F S ¥ 3 P
Clethriononys gapperi 53 3 27 10 19 3 25 37 12 37
Microtus longicaudus 9 10 2 1 2
Fierotus pensylvanicus 3 1
Prhenaconys intermedius 1 1l 2 2
Peromyscus maniculatus 5 L4 1 7 3 7 5 6 3 b
Zapus princeps 1 1 1
Sorex ecinereus 14 1 g 5 7 g
Sorex vagrans ‘

Total 7o 32 33 13 36 7 3k I TR I8 50

3 -« Surmer

F = Igll

Dates set: 1997 June 21 {Summsr): September 17 (Fall).
1958 June 28 (Summer)y September 3 (Fall).

"ﬁ L...



TABLE 15

ESULTS OF SMALL MANMAL SNAP-TRAPPING QN PLOT IIIX

1955 1955 1957 1958
8 F S __F S F 3 F
Clethirionomys gapperi 2 2 5 26 12 18 12 33
Phenacomys intermedius 1 1l
Peromyscus maniculatus 1l
Sorex cinereus 15 18 1 3
Sorex vagrans 2 2 1l l
Zapus princeps
Total 3 15 7 27 1§ 37 IL 3G

3 = Summer

F - Fall

Dates set: 1957 June 21 {Suumer); September 17 {Fall)

1958 June 27 {Swmmer); September & (Fall)

TABLE 16

RESULTS OF SI"fLL MAMMAL SNHAP-TRAPPING OK PLOT IV

1955 1955 1957 1958
s 73" @ oSy 3 "%
Clethrionoays zapperi L 1 6 2 20 3 22
Phenacomys intermedius 1l 2
Peromyscus maniculatus 4L 10 3 5 11 2 1 14
Sorex cinereus 3 1 1 6 9
#icrotus lonaicaudua %
Eutarias amoenus o
Total L, 17 5 13 1L 30 L L7
5 = Summer
F - Fall
Dates set: 1957: June 21 {(Summer); Scptember 17 {Fall)
1958: June 27 (Summer); September 4 (Fall)
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TABLE 17

(NSULTS OF SHMALL WMANMAL SNAP-TRAPPING ON PLOT VY

1555 T 1950 1557 1958
s F

Species 3 F 3 F 8 F
Clethrionomys gapperi 9 1L L, 19 15 29 6 29
¥ierotus longlcaudus 2
Peromyscus maniculatus 1 3 L A
Sorex cinereus 12 2 3 2 8 L
Sorex vagrans 1 2 3
Eutarils amoenus — 3

Total 10 30 6 24 17 &1 g 40
3 - Summer
¥ - Fall
Cates Set: 1957 June 27 (Sumwmer)j September 25 (Fall)
1958 July 1 (Summer); September 8 (Fall)
TABLZ 18
RESULTS OF SHMALL ANITAL SHNAP-TRAPPING ON PLOT VI
~1955 1550 1557 1955

Species 8 F S ¥ 3 F 8 ko
Clethrionorys gapperi 2 P) 2 5 5 5
icrotus pennsylvanicus 1 5 L 1
Phenacomys intermedius 2
Synaptomys borealis 1l
Pero:zyscus maniculatus 1
Sorex cinereus 4 ? G L 2
Sorex vagrans 1

Total 2 G 7 2 20 13 )

S - Summer

F « Fall

Dates set: 1957 June 27 (3Surmer)s Septenber 25 {Fall)
1958 July 2 (Summer); September & (Fall)
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TABLY 19

RESULTS OF SMALL ®AMMAL SNAP-TRAPPING ON PLOT VII

1955 1956 1957 1558

Species 3 P 3 ¥ N ¥ S 7
fiethrionomys gepperi P
Ficrotus longicaudus 2 3
Ficrotus pennsylvanicus 3 5
Flienacorys intermedius 1 2
Peromyscus maniculatus 2 3 2
Zapus princeps 3 1 3
Sorex cinereus 11 18 1 S 5 10 i1 1
Sorex vagrans 3 i 1l
Eutamias amoenus 1 1 N

Total 15 25 5 17 & 21 13 2

S = Surmer
¥ < Fall

Dates set: 1957 June 28 (Summer); September 25 (Fall)

1958 July 1 (Summer); September 8 (Fall)
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