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ABSTRACT

Life history characteristics of ten mustelid species congeneric or
taxonomically related to the black-footed ferret (Mustela nigripes) are
presented. Commonly held attributes of the genus and related species
(Martes spp.) are high turnover rates, high juvenile mortality, and low
(I yr. or less) average life spans. Reproductive strategies among the
group differ, with an apparent lack of delayed implantation in some members
of the genus possibly due to their different resource exploitation
strategies. Black-footed ferrets in Wyoming bear 3.38 young/year, exhibit
¢qual juvenile sex ratios, and females breed and bear young at 1 year of

age. Large annual declines (disappearance) of ferrets (55-75%) has been
observed.
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INTRODUCTION

The discovery of black-footed ferrets (Mustela nigripes) in northwest
Wyoming in 1981 has provided a new opportunity to gather life history
information on this endangered and secretive mammal. What is known
regarding this species comes from accounts from naturalists in the late
1800s and early part of this century (e.g., Coues 1877, Cary 1911, Seton
1929), from a small population studied from 1964-1972 in South Dakota
(Hillman 1968, Henderson et al. 1969, Fortenbery 1972), from studies of a
few captive animals at the Patuxent Wildlife Research Laboratory from
1972-78 (Carpenter and Hillman 1978, Carpenter et al. 1981), and from our
present studies underway at Meeteetse.

This paper briefly reviews life history attributes for some congeneric
and taxonomically related species of mustelids and compares these to our
general impressions of black-footed ferret life history.

We would like to acknowledge financial support for these studies from
the New York Zoological Society-Animal Research and Conservation Center,
Wildlife Preservation Trust International, Inc., World Wildlife Fund-U.S.,
Charles A. Lindbergh Fund and the Endangered Species Program, U.S. Fish and
Wildlife Service. We are deeply indebted to the many field personnel who
spent long hours collecting observations, and would like to thank the
Meeteetse ranchers for their patience and other agency personnel for their
assistance, particularly Tom Thorne, DVM, Wyoming Game and Fish, for his
veterinary expertise.

REVIEW

Life history attributes for selected mustelids are summarized in Table
1. Taxonomically, the closest relatives of M. nigripes in this group are
the European polecat (M. putorius), the Siberian polecat (M. eversmanni)
and the fitch ferret (M. furo) (Anderson 1977; Youngman 1982). The fitch
ferret is a domesticated strain of either the European or Siberian polecat
(Corbet and Southern (1977).

Comparisons within the species Mustela indicate many similarities in
biological attributes (Table 1). Differences in reproductive and life
history strategies (evolutionary time) and tactics (ecological time) noted
in this group have been variously attributed to differences in species body
size and bioenergetics, differences in exploitation of food resources, and
variation in responses to resource condition (Powell 1979, Simms 1979, King
1983a, 1983c, Moors 1980, Powell and Zielinksi 1983). King (1983a)
describes opportunist and equilibrium species in the Mustelidae as r- and
K-strategists, with opportunists dependent on highly variable (unstable)
food resources versus equalibrium species associated with resources having

a long duration stability. Opportunists pgenerally have high fecundity
(8-10 ova/female/year in M. erminea - King 1983a) versus equilibrium
species with low fecundity (I-4 ova/female/year in Martes americana -
Strickland et al. 1982). Polecats (M. putorius) represent an

"intermediate" species in this scheme, as presumably would black-footed
ferrets.
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POPULATION PARAMETERS FOR SELECTED MUSTELIDAE

Some life history parameters for selected Mustelidae

MARTES PENNANTI

MARTES AMERICANA

MUSTELA FRENATA

MUSTELA ERMINEA

MUSTELA NIVALIS

Fisher Pina Marten Long-Tailed Weasel Shorc-Tailed.Weasal, least Weasel
Ermine, Stoat
ACE OF SEXUAL 1yr (; probably 15 mo’ 1ye (0l Lye 34 mo ()2
MATURITY not cffcc:tvuz 3-4 mo (F) 3-4 nnlsr) 3-4 mo (F)
until 2nd yr) 56 wk
1ye (01O :
FEMALE ACE AT 2 yrlo 2 yr9 1 yr (almost all 3-4 molz
FIRST REPRO- Delayed implanc Delayed implant Delayed implant females every
DUCTION year) 10
Delayed implant
AVERACE NUMBER
PER LITTER:
Means . ¥ 6.8%° 6P 3-6)2
2.5-2.7% 4.8
Ranges -— 1-49 6-925 6-9%5 3-6225
2-9 4-9 24 1-10
4-13
JUVENILE SEX RATIO 45:55 (NsD 1:1)10  1:1° — 1 peg 630
INTERVAL BETWEEN 1 yr; 5 ’ 3 . s
yr; 5-15% 1 yr 1l yr 1 yr 2-3/yr
LITTERS females barren 2/yc (peak
annuallylO microtus)
2nd litter lf29
Ist is lost
AGE SPECIFIC
MORTALITY: 5 pop.
X cohore dytng 'O p10 antl 0 0 — .5§r25:'° a2 a2l 2% 28
in Year | 70 0T Sot 50x  suY $1z7 T 37-902 75-80% 80T 752
Year 2 -— -— 202 202 152 252
Year 3 — -— 122 132 122 142
Year 4 12 91 Ph 52 52 62
Year 5+ 112 2z 15% 42
97% annual turn-
over males; 89
annual turnover
females; about
12-mo wean life
span
22 9 6 2
REPRODUCTIVE M 8 yr (u!.ld).,2 12 yr (both sexes)” — 4~6 yr (boch uxe-)16 J yr (both sexes)
LIFE SPAN F: 10 yr (wild)” 9 6-7 yr (both sexes)
7 yr (boch sexes)
1 13 25 yetde 1970
2 Danilov and Rusakov 1969 14 Youngman 1982 2¢ Heldt
3 Svendsen 1982 15 King 1975a 27 Carpentaer ot al. 1981
3 Hillman 1968 1 Hetdc ec al. 1968 29 Corbet and Southern 1977
P This study 17 Stroganov 1937 29 King 1980
¢ Danilov and Tomanov 1975 18 Neal ec al. 1977 3o Head and Wrighc 1983
9 Jackson 1961 19 Willlams 1976 1 King 19756
8 Enders 1952 20 Walton 1970 12 C. E. Svendsen, pers. comm.
9 Liscombe et al, 1982 21 Stroganov 1962 Linder et. 1972
10 Strickland et al. 1982a 22 Walton 1976
1 Strickland et al. 1982b 23 Powell 1982
12 Kelly 1977 26 King 1983a

King, pers. comm,

King 1983b
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WUSTELA FURQ
Fitch Ferret

MUSTELA PUTORIUS

MUSTELA EVERSMANNT

MUSTELA NIGRIPES

MUSTELA VISON

European Polecat

Siberian Polecat

Black-Footed Ferret Averican Mink

MUSTELA LUTREOLA

European Mink

1yr (H)17

1 yrls

18

s-1518

2/yr

2-5 yr (13 yr
y]é y

max)

——

4=5 yr max

1yr apb 2t

6113

27
5-8
1-121+3

19
1/yr
2nd litter {f

lstc 1s 10-:29

8 mo mean
life span

9 nozo

920

4-1420

20
Ly
2nd litter {f

1st 1s 10::29

302 in nesc 31
(captive)

8 yr (cap:lvc)3l

M

3

1yr(
1yr (F)

o~

llyrj"

6 yr (Clptive)26
F:

11+ yr (capcive)

10 no7

1 yr (not all)8
.Delayed implanc

65-75%

Ly ()3
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One important variant within the species not directly accounted for by
resource exploitation strategies is the evolution of delayed implantation
in only some members of the taxon. The polecats (M. putorius) are not
delayed implanters, nor are M. nivalis or M. lutreola. M. eversmanni is
somewhat ambiguous, with no evidence of delayed implantation in some
populations (Stroganov 1962) to instances where some delay may have

occurred (G. E. Svendsen, pers. comm.). Where there is no delayed
implantation, ovulation may be stimulated by coitus in the event a first
litter is aborted or lost (Mead and Wright 1983). In the extreme,

M. nivalis may produce two successful litters/year when resources are
optimal (C. M. King pers. comm. ).

Although extensive information on mortality and survivorship for many
mustelids are not available, the studies cited inm Table 1 and other
population work (M. furo - Moors and Lavers 1981, Lavers 1973, M. erminea
- King and McMillan 1982) indicate that high turnover rates, mean life
expectancies of a year or less, and high (50% or greater) juvenile
mortalities are commonly held attributes in populations of all these
species.

OBTAINING INFORMATION ON BLACK-FOOTED FERRET
LIFE HISTORY PARAMETERS AT MEETEETSE

Because the extent of the population of ferrets at Meeteetse was
initially unknown, our studies were designed to extract maximum data while
disturbing the population as little as possible (Clark 1984). We therefore
focused data collection on a few key life history attributes we could
derive simply through observation and on intensive radio-telemetry and
marking of a relatively small part of the population. Although this
strategy did not address many aspects of ferret biology, (e.g. reproductive
physiology), we have investigated the more crucial questions of immediate
concern regarding the welfare of this population, such as aboveground
productivity rates, general rates of change in population numbers, and
mortality sources and estimates. These efforts give an emerging picture of
ferret life history not unlike other members of the genus Mustela which
have been studied more intensively.

Because M. nigripes spends much of its life underground, collecting
precise data on many species of its life history in the field is not
presently possible and may be more appropriately addressed in the
laboratory. Among these are birth rates in the nest and breeding and
maternal behavior. Recovery of carcasses of dead ferrets to determine
cause and age at death has also proven difficult, probably because many of
these remains stay below ground.

Techniques used to locate and study black-footed ferrets have been
discussed elsewhere in this workshop (Campbell et al.; Richardson et al.;
Biggins et al.; Fagerstone et al.; Thorne et al.), and will only be briefly
mentioned here. The three basic activities in which life history data are
collected are:

L. Summer counts by spotlighting to count the total number of litters
produced, number of young associated with each litter, and counts
of other adults (males or non-breeding females) present.

G el i XA I
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2, Winter counts by snow-tracking and observation of sign to obtain
independent minimum counts, to recover ferret remains, and to
sample disappearance rates.

3 Trapping and marking for sex ratios of adults and juveniles, life
spans, and sources of and age-specific disappearance and
mortality.

BLACK-FOOTED FERRET LIFE HISTORY
Reproduction

Aboveground litter counts reported from South Dakota indicate a mean of
3.40 young per litter from 11 litters observed from 1964-1972 (range=3-5)
(Linder et al. 1972). Carpenter et al. (1981) reported one litter of 5
stillborn in captivity. One trapped litter of 5 young was reported from
South Dakota (Garst 1954). We observed a mean litter size of 3.38 young per
litter from 55 litters observed in Wyoming (range=1-5). The juvenile sex

ratio (Table 1) is a preliminary estimate based on juveniles trapped
aboveground.

Carpenter and Hillman (1978) observed captive ferrets breeding in late
March and early April, with a gestation of 45 days. A simulated growth
curve for small mustelids (Stromberg et al. 1983, unpubl. data) based on
data for young M. eversmanni (Svirdenko 1935) and a sigmoidal growth
equation is shown in Figure l. Comparisons using this curve with estimated
sizes of young observed aboveground in South Dakota and Wyoming suggests
parturition occurs from mid to late May.

No delayed implantation has been suggested for this species. One
marked yearling female reared a litter in 1984. Our observations indicate

that not all females in Meeteetse are successful at producing litters every
year.

Ferret Disappearance

Despite the fact that 38 young ferrets were produced in Mellette County
from 1964-1972, only 9 total ferrets could be found for captive breeding
from 1972-74. A high rate of mortality and/or emmigration would account
for such losses in the population during that time. Our data suggest a
large seasonal rate of numerical change at Meeteetse as well. It is
difficult to classify animals which are found missing from the population
as mortalities or emmigrants, because those which die underground or are
wholly consumed by predators can be mistaken with those who simply leave
the area. "Disappearance" accounts for all mortality, emmigration, and
vounting biases (where we cannot detect some animals which are actually
present) where we cannot separate these causes.
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High rates of disappearance have been noted for other mustelid
populations studied in Table 1. We have observed annual declines in
numbers of ferrets on one large colony at Meeteetse of 75 and 55% over 3
summers.

Ferret Mortality

Very little data exist on which to base even the roughest actuarial
table on ferret survival. Most sources of ferret mortality can at best
only be inferred. Studies of other mustelids indicate high rates of
juvenile mortality, with equally high adult mortality (50% of each
cohort/year-see Table 1). Mortality distributions listed in Table 1 are
derived from age distributions found in "stable' populations.

Sources of ferret mortality can be broken down into four general areas:

1 Resource related. It has often been stated that reduction of
prairie dogs through their former range is the principal cause for
the current endangered status of the black-footed ferret (Cahalane
1954; Hillman and Clark 1980). It is clear that social
interactions and spacing behavior around food resources in other
mustelids is extremely important in regulating mortality and
reproductive success (Powell 1979; King 1983a). The South Dakota
experience suggests that when habitat (prairie dog) reduction
leads to a single small ferret population clustered around a small
food resource, population decline is likely. The incidence of
genetically linked diseases in that population and the inability
to bear viable young in one female (Carpenter et al. 1981)
suggests inbreeding as one possible cause of decline.

2. Disease. In addition to the genetically linked and probably
aberrent occurrence of diabetes melitus and neoplasm tumors found
in the South Dakota ferrets (Carpenter et al. 1981), diseases
which may be fatal to ferrets include canine distemper (Carpenter
et al. 1976), and human influenza virus (Thorne et al., these
proceedings). Domestic ferrets (M. furo) have been found infected
with Aleutian Disease, a disease common to ranch mink (M. vison)
(Porter et al. 1982). It is not known whether ferrets are
susceptible to sylvatic plague, which is endemic in most prairie
dog populations and often responsible for population collapses in
prairie dog populations during epizootic outbreaks (Lechleitner

1962).

3 Human related. Human related mortalities (shooting, trapkills,
roadkills, poisoning, attacks by domestic pets) were probably
historically important sources of mortality (Henderson et al.
1969). We also cannot disregard the possibility that
environmental contaminants have caused black-footed ferret
mortality or reduced reproductive success. Halogenated biphenyls
(PCB's etc.) are quite toxic to M. vison (Aulerich and Ringer

1977, Platonow and Karstad 1973) but less so to M. putorius
(Bleavins et al. 1980, Shull et al. 1982). PCB's have been found
in wild mink from areas with no recognized source of this

pollutant (0'Shea et al. 1981). No toxicity studies have been
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conducted on black-footed ferrets, but they could conceivably
receive doses of environmental contaminants concentrated by their
prey.

It is possible that extant populations unknown to us at this time
may be subjected to some ongoing mortalities. However, the
contribution of human-associated mortality on a protected
population, such as Meeteetse, seem extremely low.

&, Predation. Predation appears to represent a significant
regulating factor in natural populations of ferrets. Evidence of
predation is noted from Pleistocene skeletal materials at January
Cave, Alberta (J. A. Burns, pers. comm.). Sperry (1941) found
ferret hair in stomachs of 3 coyotes (Canis latrans) collected in
Montana. Henderson et al. (1969) noted badgers (Taxidea taxus),
bobcats (Lynx rufus), golden eagles (Aquilla chrysaetos),
great-horned owls (Bubo virginianus), and 'various hawks" as
potential predators based on field observations from South Dakota.
Our own observations from Wyoming suggest that both avian and
mammalian predators are contributing to ferret mortality. Studies
are currently underway to quantify the contributions to mortality
by the various predator groups.

DISCUSSION

Research on rare and protected species is primarily conducted through
observation of live animals in the field. For this reason, detailed
demographic analyses such as those for other mustelids taken for fur or
sport is lacking (King 1983a). Erlinge (1983) states that long-term
live-trapping studies with background data on prey populations and other
components of the community are required to obtain an overall understanding
of demography and dynamics in mustelid populations. Even when this is
undertaken properly, some attributes of the population will only be
partially known. As in other studies of small mustelids we may have to be
satisfied with general notions like disappearance or turnover to describe
rates-of-change in the population (Moors and Lavers 1981; King and McMillan
1982; King 1980).

We can utilize comparative studies on less sensitive yet closely
related species, such as M. furo in the wild (Lavers 1973; Moors and Lavers
1981) and other Mustela to fill some of these voids while avoiding too
intrusive a research program on the small existing population. I* s
likely that our estimates for the upper and lower bounds of various life
history attributes will have to be sufficient to construct models which
explicitly recognize our lack of precise estimates for the attributes
involved.

Some of the general characteristics of this genus which appear
consistent with observations from Meeteetse include:

L. High turnover (or disappearance) rates. Observation of
rates=of-change and survivorship of some marked animals at
Meeteetse substantiate this.

G b

e e L At




= 23.10 -

2. Short reproductive lives in the wild (ca. 4 years) and average
life spans less than a year. Long-term (10+ years) studies of the
type currently conducted will be required to verify this, but high
turnover implies high mortality in all age classes.

3 The suspected lack of delayed implantation suggests that
black-footed ferrets may not be obligately bred at only one time
and may maintain a capacity to produce more than one litter per
year. The implications for artificially raising additional
litters born in one year are great if this phenomenon can be
verified in this species. However, field observations have not
verified the presence of "late" litters to date.

Unlike most of this genus, however, black-footed ferrets appear to be
associated with only one type of habitat; prairie dogs. Despite small
gains in natality or survivorship, limited habitat at Meeteetse insures
that the only known population cannot expand indefinitely. 1If, as King
(1983a) suggests, that "intermediate" mustelids, like black-footed ferrets,
are adapted for expansion into new habitats, then we should take every
opportunity to assist them to do so, and in the process learn more of this
endangered mammal.
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