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PREFACE

The Black-footed Ferret Recovery Plan outlines steps for recovery of the
black-footed ferret (Mustela pigripes) throughout its historical range.
Evidence suggests that the ferret was widely distributed and was probably
common prior to the destruction of its principal prey and associate, the
prairie dog (Cynomys spp.). A recent outbreak of canine distemper in Wyoming
led to removal, to a captive breeding facility in Wyoming, of the last known
ferrets in the wild. Despite the extreme susceptibility of the black-footed
ferret to canine distemper, a strategy has been suggested in this plan to
anticipate local extinctions of populations reintroduced from captive-bred
stock generated by the 58 remaining ferrets in captivity so that the ferret
may be returned to the wild and managed with minimum intervention.

The goé] for black-footed ferret recovery is to: (1) increase the number of
captive ferrets to a facility capacity of 200 breeders by 1991, and
(2) establish populations, which before breeding, number 1,500 black-footed

ferrets in 10 or more populations in the wild. A six-step process has been

outlined to reach this objective, beginning with ensuring success of captive
breeding, locating reintroduction habitat, finding other populations of
ferrets, devising release strategies, managing reintroduced and other
poputations, and building programs for public support of the recovery effort.

The recovery goals are attainable, requiring less than one-tenth of 1 percent

of the total western rangelands (185,000-250,000 ac, or 75,000-100,000 ha) to
secure sufficient habitat for recovery. Initial success with captive breeding

;nb1987 suggests sufficient ferret stock can be produced to fi11 those
abitats. ‘
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PART I
" INTRODUCTION

The black-footed ferret (Mustela nigripes, Audubon and Bachman, 1851}, a
nacturnal prowler of the once vast American prairies, was elevated to instant
celebrity following its discovery near Meeteetse, Wyoming, in 1981 after

8 years of failure to document its éxistence in the wild (Schroeder and Martin
1982, Clark 1983). The story of its rediscovery has been one of the most
exciting'and widely reported wildlife events of the 1980’s. Yet progress
toward achieving recovery goals since adoption of the origina1 Black-footed
Ferret Recovery Plan (U.S. Fish and Wildlife Service 1978) has been.limited.
The opportunity for aggressive action to ensure recovery of the black- footed

- ferret is now available.

Environmental plans may fail to achieve their objectives for reasons other
than scientific ones (Orians et al. 1986). The original Black-footed Ferret
Recovery Plan was written at a time when no ferrets were known.in the wild,

and its focus was broad. The rediscovery of wild black-footed ferrets,
development of recent models of small populations and their behavior, new
concepts for viewing the mechanisms and rates of extinctions, and formalized
models for more effective decision making which can be applied to black-footed
ferret recovery, all suggest new planning directions for this species.

This revised pian is written at a-time of great uncerta1nty and hope for the
future of the black-footed ferret. In 1985, an ep1zoot1c of canine distemper
decimated the Wyoming ferret popu]at1on (Forrest et al. in press; Thorne -and
Belitsky in press; Williams et al. in press). As this plan details, the fate
of this population, and perhaps the species, now depends on successful captive
reproduction of the survivors of that catastrophe. Regardless of the )
potential for finding other ferret populat1ons our present understanding. of
the dynamics of small, insular populations in .general and black-footed ferrets
specifically makes it clear that recovery of this species will require .
maintenance of a reservoir of captive stock into the foreseeable future. The
birth and survival of young black- footed ferrets in 1987 suggests we can’

_accompltsh txme]y recovery.

In 1987, ‘the Wyoming Game and F1sh Department (Nyomtng Department) deve]oped

its f1rst Strategic Plan for the management of the black-footed ferret in

Wyoming {Wyoming Game and Fish Department 1987a, Ballou and Oakleaf 1987).

That effort, like comprehensive efforts in Montana to search for and identify
black- footed ferret. habitat (Clark et al. 1987), is an important step that .
must be integrated into a national recovery effort as required by the L
Endangered Species Act (Act) of 1973. This plan incorporates these and other
works into an integrated framework for organ1z1ng individuals and agenc1es for
recovery of the b]ack Footed ferret. _ :

'M_wh_o

The black-footed ferret is one of five members of the genus Mustela in North
America (Hall 1981). Black-footed ferrets are closely allied to two species

“of Eurasian po1ecats, the Siberian polecat (M. eversmann1) and the European



polecat (M. putorius) (Youngman 1982, 0'Brien et al. in press), from which
ancestral black-footed ferrets arose (Anderson et al. 1986). Molecular
phylogeny of M. nigripes and M. eversmanni, the nearest relative found
throughout eastern Asia (Stroganov 1962), provides evidence that the two
groups diverged approximately 0.5-2 million years before present (0'Brien et
al. in press), although the fossil record would indicate a more recent
separation (Anderson.in press). The two forms are separated within the lower
range of genetic distances accorded to true species (0/Brien et al. in press).
No subspecies of black-footed ferret are recognized based on morphometric
analysis of extant cranial remains (Anderson et al. 1986). ‘ :

Life History

Black-footed ferrets are mostly nocturnal, solitary carnivores that are nearly
obligate associates of the prairie dog (Cynomys spp.) (Henderson et al. 1969,
Hillman and Linder 1973, Forrest et al. 1985a). Ferrets live in the burrows .
made by prairie dogs and use prairie dogs for food. Black-footed ferret '
dependence on this prey species probably evolved shortly after ferrets entered
North America through Beringea during the Sangamonian, about 100,000 years
before present (Anderson 1977); Cynomys remains have been found in about

50 percent of Pleistocene and Helecene cave: faunas .containing ferret remains
(Anderson et al. 1986). The historical range of the black-footed ferret is
nearly identical to that of three prairie dog species, the black-tailed
prairie dog (C. ludovicianus), Gunnisen’s prairie doeg (C. gunniseni), and the
white-tailed prairie dog (C. leucurus) (Anderson et al. 1986). Less than

2 percent of 412 known ferret specimens listed by Anderson et al. (1986) were
collected in the absence of prairie dogs, although all were from within the
prairie dog range. Black-footed ferrets almost never are seen in habitats
other than prairie dog colenies (Henderson et al. 1969). Radio-telemetered
and snow-tracked black-footed ferrets only left prairie dog colenies when
traveling to adjacent prairie dog colonies (Forrest et al. 1985a, Biggins et
al. 1985, Richardson et al. 1987), and a radio-tracked ferret avoided use of
other areas which included areas occupied by ground-squirrel (Spermophilus
armatys) colonies (Biggins et al. 1985). .~~~ e w AT

As is true for most small carnivores, many aspects of black-footed ferret life
history are incomplete (King 1983). A review of the literature indicates that
more detail is known about black-footed ferrets than about some commen weasels
{e.g., Mustela frenata) (Forrest et al. 1985b), but other aspects of ferret
life history in the wild, including reproductive and early developmental
behavior, are unknown (Erickson 1873, Forrest et al. in press). Only two
populations of the species have been studied; .one in Mellette County, South
Dakota, from 1964-1974 and the second in Park County, near Meeteetse, Wyoming,
from 1981-1986. e S

Black-footed ferret densities in Park County, Wyoming, were Tinearly
correlated with white-tailed prairie dog colony size, with an average density
of one adult black-footed ferret per 99-148 ac (40-60 ha) of prairie dog
colony (Forrest et al. 1985a). The smallest colony size which supported one
adult ferret for a minimum of 1 year in Wyoming was 31 ac (12.5 ha), which was
the minimum size recommended by Hillman et al. (1979) from South Dakota .
studies where ferrets occurred with black-tailed prairie dogs. ' In Wyoming,



ferrets averaged one litter/141 ac (57 ha) of white-tailed prairie dog colony;
litters were not observed on colonies less than 121 ac (49 ha) in size
(Forrest et al. 1985a}). A female radio-tracked for 43 days used 131 ac
(53 ha) during fall (Biggins et al. 1985), and a female and her litter

observed dai]y used 101 ac (41 ha) over 33 days in the summer {Paunovich and

Forrest, in press). §ix of eleven litters observed in South Dakota occupied
colonies in excess of 99 ac (40 ha) with an average of one litter/74 ac (30
ha) of black-tailed prairie dog celony {Hillman et al. 1979). .

In addition to prairie.dogs, which comprised 91 and 87 percent of scats by
occurrence in two food habits studies (Sheets et al. 1972, Campbell et al.
1987), ferrets also eat lagomorphs, mice (cricetids), vo]es (microtines),
ground squirrels (sciurids), pocket gophers (geomyids), birds, and insects
(Hi1lman 1968, Henderson et al. 1969, Sheets et al. 1972 Clark et ail. 1985a,
1986b, Campbe]1 et al. 1987). Ferrets were also observed to cache prairie
dogs (Richardson et al. 1987) and consume prairie dog carrion (Fagerstone in
press). Confined captive ferrets consumed approximately 60-360 g of whole
prey-and,ground,food/day (Progulske 1969), or 40-100 g of whole prairie
dog/day when they chose to eat at all (5. Joyce pers. comm.). Based on snow-
track data from Wyoming, which gave the linear distance of nightly ferret
travel, and a study of M. :eversmanni' fed ground prairie dogs (Powell et al.
1985), it is estimated that black-footed Fferrets may need about 124 kcal of

_prairie dog/day. Because one prairie dog represents about 890-1,025 .
" metabolizabie kcal, one prairie dog represents 6-7 days of food for an adu]t

ferret (Powell et al. 1985) if there is no waste or spoilage. Female black-

_ footed ferrets with young probably require greater energy, as lactating female
~weasels may require three times as much energy as nonlactating adult weasels

(East and Lockie 1964, Powell and Leonard 1983). Badgers may use 16 times
more energy during 1actat1on than during gestation (Harlow et al. 1985).

. Bioenergetic demand of ferrets is, therefore, 11ke1y to vary seasona11y and
Cindividually. - _ R _ L _

Richardson etraT.'(1987) Observed that male and fema1e ferrets shared common
burrows in Wyoming in late March. Breeding of captive South Dakota black-
footed ferrets in Maryland occurred from March to April (Carpenter and Hillman
1979) and in April and May in Wyoming (E.T. Thorne pers. comm.). Copulatory
behavior was also observed in February (DonCarlos et al. in press). Long
copulations, Tasting 1-4 hours, ‘were observed (Carpenter and Hillman 1979,
B.J. Miller pers. comm., E.T. Thorne pers. comm.). Female black-footed
ferrets are estrous for 8 or 9 days (Hillman and Carpenter 1983) and could be
polyestrous (more than one estrus cycie per season) based on the biology of

its cogeners (Carpenter and Hillman 1979, Mead in press), a]though no "late”

litters were observed in the w11d (Forrest et al.1985b).

Gestation ranged from 41 to 45 days (Carpenter and H111man 1979, E.T. Thorne
pers. comm.). Only one female tagged as a juvenile in Wyoming was recaptured
at 1 year, and she reproduced in the wild at that age (Forrest et al.

press). Two 1-year-old captive males produced viable sperm. (K1tch1n and
Atherton 1987), and one copu]ated (E.T. Thorne pers. comm, )



Litter sizes in the wild ranged from 1-5 young and averaged 3.3-3.4/litter,
approximately 8 weeks postpartum (Linder et al. 1972, Forrest et al. in
press). Of four litters born in captivity, -one contained six young, two
contained five young, and one contained two young (Carpenter and Hillman 1979,
E.T. Thorne pers. comm.). The sex ratio of Wyoming.juveniles born in the wild
‘did not differ significantly from 1:1 (Forrest et al. in press). In summer
populations of free-ranging-Wyoming ferrets, about 70 percent of the -
population was comprised of juveniles (Forrest et al. in press).

‘Adult sex ratios of ‘two females per male differed significantly from unity and
- from the juvenile sex ratio (Forrest et al. ¥n press). This-was largely an
artifact of high "disappearance" from juvenile to .adult. age classes, estimated
‘to be between 56 and 81 percent annually (Forrest et al. in press). Because
males typically had larger home ranges than females (Biggins et al. 1986,
Richardson et al. in press) -and juvenile -males made Tonger dispersal movements
from their natal areas (Forrest et al. in press), fewer males were likely to
survive to age 1. Disappearance was assumed equivalent to mortality once
animals dispersed from prairie dog colonies within the Meeteetse complex
{Forrest et al. 1985a), as no black-footed ferrets were ever found 1iving
outside .of the complex. Highest declines in population densities on the
largest prairie dog colony within the Meeteetse complex occurred from
September, when dispersal peaked until the following March. Black-footed
ferret densities observed in March were only sTightly higher ‘than summer adult
densities, suggesting Tittle mortality or immigration occurred between the
breeding season and the time litters emerged (Forrest ‘et .al. in press). Life
expectancies for adults in the wild were probab]y 1ess than 5 years (Forrest
et al. 1985b ‘Forrest et a1 in press) . _

fHenderson et al. (1969) documented ‘numerous cases of ‘man- caused ferret .
mortality in South Dakota, primarily road-kills and trap-kills. Probably due
to the remoteness of the-Wyoming site, man-caused mortality at Meeteetse was
‘not as significant.. Predators were the principal cause of all radio-
telemetered mortality from 1981-1984 (Forrest et al. in-press). Predators
included great-horned owls (Bubo virginianus}), golden eagles (Aquila '
chryseatos s), and coyotes (Canis latrans). Potential: but -undocumented .
predators included badgers (Taxidea taxus), bobcats (Lynx rufus), foxes
(Vulpes spp.), prairie falcons {(Ealco mex1canus), and ferrug1nous hawks (B
regalis) (Henderson et al. 1969 Forrest -et -ai. 1n press). S

Disease was the most s1gn1f1cant 1nf1uence,on ferret populat1on dynamics in
Wyoming. 1In 1985, it is believed that canine distemper reduced the Meeteetse
population by 50 percent each month from August through October, until the
epizootic ran its course {Forrest et al. in press). Black-footed ferrets have
no natural immunity to canine distemper (Carpenter et al. 1976, Carpenter and
Hitiman 1979). Black-footed ferrets are probably susceptible to human
influenza, rabies, tularemia, pseudotuberculosis, leptospirosis, botulism,
tuberculosis, staphylococcosis, streptococci, mange, earmites, ringworm, and
tick and flea infestations (Carpenter 1985, Thorne et al. 1985) Black-footed
ferrets also may be susceptible to Aluetlan disease of mink {Porter et al.
1982).



Status and Distribution

A1l ferrets known to be extant (n = 18) from the Meeteetse, Wyoming,
population were removed and placed at the Wyoming Department’s captive
breeding facility at the Sybille Wildlife Research and Conservation Education
Center from 1985 through 1987 (Table 1, Wyoming Game and Fish Department
1987a, E.T. Thorne pers. comm.). _

In addition, eight young were produced in two litters in captivity in 1987
(E.T. Thorne pers. comm.). One of the young died shortly after birth,
bringing the total number of ferrets in captivity.to 25 by fall 1987. One
ferret died in December 1987 bringing the population to 24 before the 1988
breeding seasoen. Thirteen Titters (44 kits) were born in the 1988 breeding
season and 34 survived. The total population at this writing is 58 animals.
No other black-footed ferrets are known in the wild.

Distribution from the 1800's io 1964

Black-footed ferrets formerly ranged from the Great Plains of Canada to
intermontane regions of the interior Rocky Mountains and Southwest (Fig. 1).
Although no recent specimens are known from Mexico, black-tailed prairie dog
distributions from north-central Chihuahua (Lesueur 1945) and the location of
Pleistocene ferret skeletal material in Chihuahua {Messing 1986) suggest
black-footed ferrets may have occurred there within recent history as well.
North American Plains Indians were familiar with the species prior to the
arrival of European man (Anderson et al. 1986), commonly using ferret skins as
ceremonial objects and including them in stories (Grinnell 1895, Henderson et
al. 1969, Clark 1975). American Fur Company records from the 1830’s indicate
ferrets were frequently trapped on the plains of the upper Missouri Basin
(Johnson 1969). Several investigators (Linder et al. 1972, Hiliman 1974,

.Choate et al. 1982, Hubbard and Schmitt 1984, Anderson et al. 1986, Biggins

and Schroeder in press) believe black-footed ferrets were historically more
common than previously thought. They conclude that black-footed ferrets are
difficult to observe without high-intensity 1ights not commonly available
until the 1950’s, that many ferrets caught by trappers and control agents
probably went unreported because ferrets were not economically important, that
specimen collection was quite extensive despite the supposed rarity of the
species (356 specimens from 1880-1964 (Anderson et al.1986)), and that more
habitat was available to ferrets historically.

Prairie dogs were formerly abundant on the prairies of the continent. Merriam
(1902) estimated areas occupied by prairie dogs in the Tate 1800’s totaled
about 692,000,000 ac (280,000,000 ha). Nelson (1919) and Anderson et al.
(1986) estimated 100,000,000 ac (40,000,000 ha) still remained in the 1910's.
If this habitat were fully occupied by ferrets at the levels observed at
Meeteetse, as many as 5.6 million black-footed ferrets could have been
supported in the Tate 1800’s. Based on this assumption, black-footed ferrets
do not appear to have been a species of limited distribution prior to arrival
of European man in North America. With the advent and improved distribution
of inexpensive and effective rodenticides in the early 1900’s and expanded

~agricultural tillage, prairie dogs were rapidly eliminated from much of their



‘fab]e 1. Ages and sexes of wild- caught b1ack footed ferrets at the Syb11le
. Wildlife Research and Conservation Educat1un Center in July 1987. :

Estimated age of capt1ve wild- caught b]ack footed
ferrets {in years) in Ju]y 1987. -

Number of Males ~ 3 -~ 2 o ~'V2* _.":0._  
Number of Females 5 1 2% 3*

*Minimum age_pf,unknqwnfaged_individuals
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former range. In the period 1916 to 1920, prairie dogs were poisoned over a
combined total of 47,000,000 ac (19,000,000 ha; some of this was retreatment
of areas poisoned in preceding years) in Colorado, Montana, New Mexico, North
Dakota, South Dakota, and Wyoming (Bell 1921). Various estimates suggest a
reduction of 90-95 percent of historically occupied.prairie dog area from the
1900’s to the present (Choate et al. 1982, Anderson et al. 1986, Flath and
Clark 1986, Fagerstone in press). Remaining prairie dog colonies were smaller
and frequently more isolated. Montana prairie dog colonies in 1910 were both
larger and nearer to adjacent colonies than today, with a high degree of
nonrandom aggregation (Flath and Clark 1986)}. Given rates of prairie dog
eradication elsewhere, this was probably typical for most areas where prairie
dogs occurred. The conclusion that ferret decline was linked to this rapid
decline and fragmentation of prairie dogs has been reached by several
investigators (Seton 1929, Cahalane 1954, Linder et-al. 1972).

In the 1950’s, the general impression of biologists was that the species had a
broad distribution occurring in low densities throughout the former range,
although no populations of ferrets were studied. Of the approximately

130 counties and provinces where ferrets had been found since 1880 (Anderson
et al. 1986), only 10 were recorded to have ferrets by the 1960’s.. Ferret
specimen collections dropped from an average of 9.1 specimens/year during the
peak period of collection from 1920 to 1930, to less than 2.5 specimens/year
from 1950 to 1960 (Anderson et al. 1986). - ' '

South Dakota, 1964-1980

Discovery of a black-footed ferret found on a farm in Mellette County, South
Dakota, in August 1964 precipitated studies that covered 11 years (Hillman
1968, Henderson et al. 1969, Sheets 1970, Linder et al. 1972, Fortenbery
1972). Some 90 black-footed ferrets were located, with a total of 38 young
produced in 11 Titters (Linder et al. 1972). Extensive surveys indicated a
highly dispersed, low density population of ferrets distributed in at least
eight counties (approximately 7,700 miZ or 20,000 km2), closely corresponding
to the highest prairie dog concentrations in the State (Hendersen et al.

By 1971, investigators were unable to locate additional ferrets, reproduction
was not filling adjacent open habitat, and relationships with landowners were
deteriorating (HilIman and Linder 1973, Hillman and Wentz 1985). In 1971, six
ferrets were caught in the wild and moved to the U.S. Fish and Wildlife
Service’s (Service) Patuxent Wildlife Research Center in Laurel, Maryland, for
captive propagation {Erickson 1973, Carpenter 1985). Four of these animals
died after inoculation with a modified 1ive virus vaccine to prevent canine
distemper (Carpenter et al. 1976), a disease which is now known to be

100 percent fatal to black-footed ferrets (Carpenter et al. 1976, Williams et
al. in press). Through 1974, three more animals were brought to the Research
Center. Ferret kits were born in 1976 and 1977 to 1 of 2 females, but the

10 young were either stillborn or died within days {Carpenter 1985). The last
remaining captive animal at Patuxent died in 1979 (Carpenter 1985). -
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The black-footed ferret was given legal protection under the Endangered
Species Preservatidn Act (P.L. 89-699) in 1967, the Endangered Species
Conservation Act (P.L. 91-135) in 1970, and the Endangered Species Act. (Act;
P.L. 93-205) in 1973 (see Cole in press for a summary). “In 1974, the Service
established a Black-footed Ferret Recovery Team to develop a recovery plan.
Search efforts of varying degrees of intensity continued elsewhere within the
former range (Lewis and Hassien 1974, Clark 1978, Jobman and Anderson 198la,
Clark and Campbell 1981). No add1t1ona1 ferrets were seen in Mellette or any
of the adjacent counties where they had been observed in the previous 10 years
(HiTlman and Wentz 1985). Discoveries of ferret skeletal material (Clark and
Campbell 1981, Martin 1983) expanded the known range of the black-footed
ferret, but no live ferrets were found. In the interim, the black-footed
ferret was declared extirpated in Texas, Oklahoma, and Canada (Jobman and
Anderson 1981b Thornbach and Jenk1ns 1982) y

Wyoming., 1981 1984

In September 1981, a ranch dog killed a bTack footed ferret near Meeteetse,
wyom1ng, Teading. to discovery of a nearby population (Schroeder and Martin
1982). 'Black-footed ferrets were found distributed among approximately
7,400 ac (3000 ha) of white- ta11ed prairie dog colonies in an area of
approx1mate1y 77 mi2 (200 km?) {Forrest et al. -1985a, Clark et al. 1986a).

_Research found that some ferret sign, previously thought to be present

throughout the year, only occurred seasonally (Clark et al. 1984a, '1984b).
Spotlighting and snow-tracking were used to describe ferret abundance and
distribution (Campbell et al. 1985, Richardson et al. 1985). Techniques to
radio-monitor selected black- footed “ferret ‘individuals were developed and used
(Biggins et al. 1985, 1386), resulting in detailed movement data and .
corroboration of other observational field data. Techn1ques to safe1y .
capture, ‘handle, and tag black-footed ferrets were developed (Thorne et al.
1985, Fagerstone et -al. 1985, Fagerstone and Johns 1987) and used to support
popuiatton est1mates made by Snow- track1ng and spot]1ght1ng

In ali, 186 b1ack footed ferret young were produced from 1982 1984, Tota1
popu]at1on estimates were 88 (28 adults) in 1983 and 129 (43 adults) in 1984
(Forrest et al. in press). Population estimates based on mark/recapture
techniques. gave nearly identical. resu]ts, 95 black-footed ferrets in 1983 and
128 in 1984 (Forrest et al. in press). Black- footed ferrets never were found
beyond 6.8 mi (11 km) from.the periphery of the primary study area (Forrest et
al. 1985a), or elsewhere in Wyoming during this time. Black-footed ferret
skulls were found in Blaine and Carter Counties, Montana, in 1983 and 1984

but no Tive ferrets were found (Anderson et al. 1986). .

In February ‘1982 the Serv1ce des1gnated the Wyoming Department Tead agency on
ferret recovery in Wyoming. The Wyoming Department -in turn established a
Black-footed Ferret Advisory Team to advise it on ferret management and
research. The Advisory Team’s role was supplemenied by a temporary ad hoc

- advisory committee established to study the feasibility of captive breeding
following a meeting hosted by the Wyoming Department in April 1984. The

- meeting was attended by the New York Zoological Society, the Wildlife
Preservation Trust, the Service, and Biota Research and Consulting (a private



conservation research group). - The committee returned with a recommendation in
September 1984 to initiate captive breeding as soon. as possible (Anderson et
al. 1984). The Wyoming Department initiated steps to obtain approval and-
funding and to locate adequate facilities and staff. A black-footed ferret
workshep, which addressed current research and ‘management, ‘was held at the
University of Wyoming in September 1984 (Anderson :and Inkley 1885). - -

Wyoming, 1985-1987

A decision to remove. ferrets from the population in ‘the fall -of 1985 for
captive propagation was reached in a meeting between the Wyoming Department
and the Service in May 1985. In June 1885, Yersinia pestis (the causative
agent for sylvatic plague), a pathogen to which prairie dogs -are ‘highly .
susceptible, was identified from flea samples in the Meeteetse complex
(Fagerstone and Biggins 1986). Plague was eventually identified in 9 of the
18 colonies regularly occupied by black-footed ferrets {Fagerstone and Biggins
1986). Dusting with carbaryl to kill the flea vector of the disease began in
July, and through August some 6,200 ac (2,500 ha). were treated.- The plague
epizootic reduced formerly occupied prairie dog colonies by about 20 percent
(Fagerstone and Biggins 1986). - The treatment temporarily reduced the number
of fleas present, but pretreatment flea levels were reached within a month
after treatment (Fagerstone and Biggins 1986). -Plague -was widespread in the
Mee;eetse_comp1ex in 1986 (Menkens and Anderson 1987) .and still was present in

By August 1985, Tow population counts and sudden .disappearance of black-footed
ferret litters suggested a potential problem with the ferrets also (Forrest et
al. 1985c, Clark et al. 1985b).. The problemwas diagnosed when two of six
ferrets brought to the Wyoming Department’s Sybille-Wild1ife Research .and -
Conservation Education Center in October to form:the nucleus of -a captive -
founder population died of canine distemper -which could only -have been’ .. -
coniracted in the wild (Williams et al. in press, Thorne and Belitsky in
press). Because the original group of black-footed ferrets had been housed
together, all contracted distemper and died within 70 days (Williams et al. in
press}. Population estimates in 1985 went from 58 in August to 31 in - -
September and to 16 in October. Six additional ferrets (four females and ‘two
males) were removed from the wild from October 26 to November 2 (Forrest et
al. in press, Thorne and Belitsky .in press), after which approximately six
individuals remained in the wild (Forrest et al. in press). . - . =~ =

Captive breeding was attempted during the winter of 1986 but was not
successful (DonCarles et al. in press). A need for an additional reproductive
male was demonstrated, as only one of the two males appeared capable of

breeding (DonCarlos et al. in press). In the summer of 1986, five adults and

~ two litters were found (Morkill et al. 1987).  Analysis of the ferret
population and other carnivores collected in the Meeteetse area indicated that
distemper was widespread among species and throughout the area before 1986 but
was apparently not active in 1986 (Williams 1987). One male ferret was
immediately brought into the breeding program. An evaluation of the remaining
ferret population indicated that the population was at risk of extinction
(Wyoming Game and Fish Department 1986). This viewpoint was supporied by
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specialists (e.g., Maguire in press) attending a workshop on small population
biology and reproductive physiology of mustelids held at the University of
Wyoming in August 1986 (Seal et al. in press). Most of the remaining wild -
ferrets were trapped in September 1986, bringing the captive total to

17 individuals (6 males, 11 females). One additional male rema1n1ng in the
wild was captured in February 1987 (Morkill et al. 1987).

F0110w1ng estab11shment of the captive population in 1985, the Captive
Breeding Specialist Group of the International Union for Conservation of
Nature and Natural Resources was asked by the Wyoming Department and the
Service to serve as a technical advisory committee to the captive breeding
program. A captive breeding facility funded by fhe Service and the Wyoming
Department to be managed by Wyoming was partially completed at the Sybille
Wildlife Research and Conservation Education Center in December 1986 (Thorne
1987). The Center was staffed by a research veterinarian in January 1987.
Two litters were born in late June and ear]y Ju]y 1987, marking the first
recorded success for propagating this species in captivity. Fifty- eight
ferrets (seventeen wild-caught and forty one capt1ve reared) res1ded in
captivity as of Ju1y 1988 i S . :

Problem Ana1v51s and Recoverv Strateg1e

Successful recovery of the black-footed ferret requires resolution of problems
at a number of steps, beginning with captive propagation (Richardson et al.
1986). As in all ecology management unceriainty pervades the recovery
process but-should not impede it {Gates 1973, Soule 1986, Clark and Cragun -in
press). . Decision making can be improved and uncertainty reduced by modeling

" the var1ab111ty surrounding. complex decisions (risk assessment) ‘designing

actions as experiments (fto identify causal relationships), using available:
natural history information (including knowledgeable individuals and extensive
literature reviews), and 1dent1fy1ng cumu]at1ve effects of act1V1t1es (0r1ans
et al. 1986). - I e . _ _ : : .

The cost- effecf1ﬁénéss'of a1ternat1ves must aTsd'be eonSidered For examp]e,

Cole (in press) indicated ‘that 1.5 million.dollars had been expended by the
Service on black-footed ferret-related research -and management from 1982-1986;
contributions from the private conservation sector totaled 0.5 million (T.H.
Clark pers. comm.). ‘In the future, the less dependent on external maintenance
black-footed ferrets are, the less 1ikely they are to be affected by the
vagaries of budgets and growing commitments to other species. -Strategies
which offer the lTowest future maintenance costs for black- fouted ferret
survival should be given the h1ghest cons1derat1on s -

ProbTems and Strateg1e

Findinq and_monitoring bTack-foeted ferrets":

Guidelines for conduct1ng ferret searches to use on future deve1opment areas
were developed from 1980 to 1985 and approved by the Service in 1986 (U.S.
Fish and Wildlife Service 1986, Appendix I); techniques were described by
Clark et al. (1984a, 1984b) Under Sect10n 7 of the Act Federa] agenc1es
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that propose actions which may affect potential ferret habitat (prairie dog
colonies) must consult with the Service to determine whether surveys for -
ferrets are necessary. Surveys also may be necessary on public and private
lands which propose the use of strychnine baits to control prairie dogs
(Environmental Protection Agency 1987, Appendix II), Individuals leading
survey teams must complete a workshop course in search techniques before they
are approved by the Service. .Although Section 7-mandated searches are
important tools for finding new ferrets, they have never been part of an
organized and prioritized search plan. Past search efforts have never been
c?TTaﬁed, so searches may have missed some habitat or may have been duplicated
elsewhere. - '- R - - -

Although search techniques have improved, tow-intensity methods for verifying
ferret presence have not been developed. Scent attractant tests were
inconclusive (Clark and Campbell 1983, Hammer and Anderson 1985), and fecal
bile analysis of black-footed ferret and other mustelid scats with thin-layer
chromatography could not discriminate black-footed ferret scat from that of
other species (Johnson et al. 1986). Gas chromatography may prove more useful
than thin-layer chromatography to assay scats, and ‘scents derived from black-
footed ferrets may be more effective in luring black-footed ferrets than
synthetic scents or those of other species. B

Locating additional populations of black-footed ferrets would add valuable
genetic stock to the existing founders and could provide the opportunity to
gather additional biological data on free-ranging animals. However, the
probability of finding remaining black-footed ferret populations before they
become extinct diminishes each year ferrets are not found. Exponential decay
rates.of black-footed ferret populations known historically compared to
populatiens known today gives the ferret a population "half-1ife" of only

- 13 years (Brussard -and Gilpin in press). 'The success or failure of captive
~propagation and reintroduction will determine the relative urgency for -
additional ferret stock. A large investment in searches could even be -
counterproductive if it diverts resources from important tasks such as habitat
inventory. Using decision analysis, Maguire et al. (in .press) found that
although ‘actively ‘searching for wild ferrets (rather than just responding to
unsolicited reports of sightings) would -improve the prospects for finding and
maintaining wild ferrets, the probability of finding ferrets in the wild would
still be very low. Allocating resources available for ferret recovery to
Tocating and protecting suitable habitat for reintroduction may be a more
efficiént use of limited funds. ' S ST e T s

Monitoring reintroduced ferrets or other new-found populations will be
extremely important. Spotlight censuses (200 man-days/summer), mark/recapture
(80 man-days/fall) and snow-tracking (60 man-days/winter; Meeteetse averages
from 1982-1985) are -manpower-intensive (Forrest et al. in press, Richardson et
al. 1987). Radiotelemetry required an additional 1800 man-days for a portion
of one fall season (Forrest et al. in press). If future maintenance costs are
to be minimized, less Tabor-intensive methods which yield data of comparable
precision need to be developed. - For example, black-footed ferret diggings .and
tracks are visible from fixed-wing aircraft (Biggins and Engeman 1986),
allowing one persen to cover extensive areas. Noninvasive "sight"-recapture
models to generate snow-tracking or spotlighting population estimates with
confidence intervals should be articulated (Minta and Mangel unpubl.).
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Habitat

Control or extermination of ‘prairie dogs -has had an 1mportant influence on
ferret endangerment. The approval of strychnine for use in prairie dog
control (Environmental Protection Agency 1987) and use of phostoxin gas in
several States are two 1ndjcators of an aggressive, ongoing program of prairie
dog control. Direct reduction in the area occupied by prairie dogs has been
shown to reduce the number of black-footed ferrets Tinearly (Forrest et al.

 1985a) and increases distances between colonies, which 1imits or eliminates

opportunities for natural dispersal and r9co1onlzat1on Individual prairie
dog control projects have never been evaluated for their cumulative effects on
black-footed ferret habitat at the reg1ona1 or State level; reduction of
prairie dogs therefore continues to threaten black-footed ferrets. =
Conversely, expansion of prairie dogs would probab]y benefit ferrets. Based
on estimated habitat requirements, ferrets require a commitment of less than
0.03 percent of our public rangelands te provide them adequate habitat
(F]esness in press), w1th few conf11cts w1th other surface users (C1ark 1986).

A regional 1nventory of ava11ab1e black- footed ferret hab1tat is essential.
Without .a regional ‘inventory, the cumulative effects of control projects
cannot be known and, therefore, rational approaches to protecting appropriate

“habitat cannot be formu1ated Hillman et al. (1979) and Forrest et al.
-(1985a) suggested habitat management gu1de11nes for ferrets based on the1r

respective South Dakota and Wyoming experience. These data were used as the
basis for two habitat inventory models developed to date (Houston et al. 1986,
Miller et al. in press).: A consensus about what constitutes habitat criteria
on a regional basis needs. to be reached so that re1ntroduct1on s1tes can be
evaluated and ranked by some agreed- upon cr1ter1a

Montana completed such an inventory utilizing a State Working Group composed
of Bureau of Land Management; Montana Department of Fish, Wildlife and Parks;
Bureau of Indian Affairs; the Service; Forest Service; Montana Department of
Agr1cu1ture, and ‘Biota Research :and Consulting’ personne1 using the Houston et
(1986) model (Clark.et al. 1987). Four recovery areas were identified,
rang1ng in:size. from 3730 .ac (1510 ha) to 7775 ac (3147 ha; Clark et al.

'1987).  locating, 1dent1fy1ng, and evaluating sites took 3 years and included

informal and formal ‘group meetings with concerned landowners (Flath and C1ark
1984). - Evaluation was .aided by a multistage inventory with 1ncreas1ng1y
detailed evaluation as the choices of sites became narrower. Several States
{Wyoming, North Dakota, and Utah) have inventories underway of prairie dogs as
black-footed ferret habitat (S. Anderson pers. comm., R. Crete pers. comm. ).
A1l ‘States within prairie dog range must be encouraged to participate in this
effort so the scope and -availability of ferret habitat can be fully -
ascertained and objectives properly established.

The two existing habitat models both recognize the importance of complex size,
a complex being defined as "a group of prairie dog colonies distributed so
that individual black-footed ferrets (and thus genetic material) can m1grate
among them commonly and frequent1y" (Forrest et al. 1985a). Because it is
difficult to census pra1r1e dogs, areas of prairie dog colonies are used

_rather than actua1 pra1r1e dog counts, even thuugh pra1r1e dog popu]at1on :
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numbers vary from colony to colony and between species (King 1955, Koford
1958, Forrest et al. 1985a). Black-tailed prairie dogs tend to be more _
gregarious -and, therefore, occur in more densely populated colonies. Ferrets
have been shown to occur at densities of 99-148 ac (40-60 ha) per adult biack-
. footed ferret at Meeteetse (1 Titter/124 ‘ac -or ‘50 ‘ha), ‘which -are ‘white-tailed
prairie :dog colonies, and 75 ac (30+ha)/black-footed Ferrat litter in South
Dakota, -which are black-tailed prairie dog colonies. “An implicit assumption
of these models is that prairie :dogs -within ‘these areas are -produced ‘under a
-sustained yield to ferrets and other predators. - One model which tests that
assumption (Stromberg et al. 1983) gives area ‘requirements 50 -percent ‘to

100 percent Targer than those observed in ‘the field. The ability of various
habitats to contain populations of a given size will ‘only ‘be known from the
results of reintroductions, but at present it appears that Tlarge complexes are
necessary to provide -areas suitable for viable ferret populations.

‘Because smé11mpr&if$é-dog colonies haVE'a'véiﬁe-torblaCR-fOOted'ferret

populations only when they -are found with a sufficiently Targe aggregation of
other colonjes, only those prairie dog colony compiexes with specific ’
attributes relevant to black-footed ferrets need to be identified. We can

~ disregard, for the purposes of .ferret recovery, prairie dog colonies that are
unsuitable for reintreduction. Prairie dogs have no doubt benefitted from a
decade of attention focused on black-footed ferrets, ‘however Timited in scope.
Although prairie dogs have their own intrinsic-value, black-footed ferret and
prairie dog management must be separated. . Protection of those existing
~habitats with value to black-footed ferrets needs to be emphasized, allowing
‘removal ‘of black-footed ferret-related restrictions from other areas, :and
setting targets for=deve10pmentfoh?enhanCementfd¥?habitatSﬂWhere@theyﬁmayﬂbe
appropriate .or :desired in .other areas. ' o

Surface disturbance to prairie dog colonies should be -evaluated:on a .case-by-
case pasis (Clark 1986). Black-footed ferrets ‘at ‘Meeteetse exhibited no .
avoidance of pumping 01l wells, roads, storage tanks, or other oil field -
activities (Biggins et al. 1985), although ‘vibroseis ‘exploration techniques

did ‘have short-term -effects on survival of prairie dog young (Young and Sawyer

1981, ‘Menkens and Anderson 1985). Surface alterations created by roads and
subsequent increased human pressure from traffic, shooting, and domestic dogs
may be more harmful, yet alliances with sportsmen -groups could .provide the
basis for mutually beneficial protection for ‘large areas ‘of prairie dogs.
Many agriculturai_practices'are-compatibTe-with‘b]ack{ﬁodted ferret and
prairie dog management, so long as prairie dogs are tolerated: In general,
grazing by 1ivestock and wild ungulates should be regarded as ‘an important
positive tool in prairie -dog management; it may be essential where range
vegetation grows rapidly (Koford 1958, Smith 1958). IR :

Sylvatic plague, which was documented at Meeteetse in 1985, may play a
significant role in prairie dog reduction and black-footed ferret habitat
disruption (Hubbard and Schmitt 1984). The -effects of plague can be :
devastating (Rayor 1985); 610,000 ac (247,000 ha) of Gunnison’s prairie dogs
died in plague epizootics in Colorado from 1945-1947 (Armstrong 1972). Plague
is Tikely found throughout the range of prairie dogs today (Barnes 1982), -
although the flea species which serve as vectors of the disease may have
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discrete distributions (Fagerstone and Biggins 1986). Plague is of sufficient
importance to incorporate prairie dog colony extinction rates into the
planning process for the black-footed ferret. More 1nf0rmat1on on the ecology
and management of p]ague in pra1r1e dogs 1s needed. ' i

Disease

Canine distemper has compromised both black-footed ferret captive breeding
programs and -decimated the Meeteetse poputation to the point of collapse. The
origin of the disease in North American wildlife is obscure {Budd 1981).
There is some evidence that canine distemper-was introduced within recent
history (Gorham 1966); the introduction of domestic dogs following European
settlement of the Great Plains provided one avenue for ready contact and
spread of the disease if it was not already present in Indian dogs or other
wildlife. 1In either case, ferrets had numercus opportunities to recolonize
locally decimated populations from abundant habitats nearby. :Because of
black-footed ferret sensitivity to canine distemper, ‘and the ubiquitous
presence of distemper in other wildlife (Budd 1581, Williams 1982), black-
footed ferret populations have a high probability of exposure to epizootics of
the disease. It is.1ikely that distemper ‘and other diseases will continie to
have profound effects on isolated: W11dppopu]at1ons of ferrets 50 that no i'

-s1ng1e populat1on W111 be safe frum extlnct1on

Captive popu]at1ons are also at r1sk from- d1seases that cnu]d be transmitted
rapidly in confinement ‘despite safeguards and will require several separate
facilities to ensure their protection. It is extremely important to duplicate
captive facilities at the earliest possible date. Several facilities will

provide not only an opportun1ty to avoid total extinction of -the species from

disease in captivity, but the greater the number of additional facilities, the
less the effect on genetic diversity of the- species if ‘one population is 1ost
The use of several facilities, however, will increase the 1ikelihood of an
introduction of enzootic diseases into the collective captive and reintroduced
popu1at1ons and increase the opportunity for catastrophic ‘epizoctic diseases
in individual capt1ve breed1ng fac111ties un]ess str1ngent d1sease prevent1on
measures are applied. - i :

‘Management of d1sease in: free rang1ng h]ack footed ferrets is prob]emat1c

The costs of intensive mon1tnr1ng to detect incipient disease outbreaks and
the expense of intervention in an ongoing epizootic ‘are probably higher than
the costs of restock1ng a population which has become extinct. Current
captive practices require booster inoculations against canine distemper every
3 to 6 months following three initial inoculations at 2-week intervals to
ensure the presence of ant1body (E.T. Thorne pers. comm.). Management
required to prevent disease in the wild by prophylactic means could therefore
be intense., This could change with additional information on disease
distribution and transmission, vaccines; and dynamics of disease among black-
footed ferrets and their close Eurasian relatives. Analysis’of uninterrupted
epizootics in reintroduced: populations would provide opportunities for
research into habitat configurations or social conditions that might influence
spread of the disease. Although eliminating diseases may be impossible,
reducing the probab1]1ty of introduction, transmission, and resulting
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~-mortality could prove feasible.: Greater knowledge about the ecology of
disease refating to black-footed ferrets in its North American habitat could
-make future efforts to manage disease more cost effective than restocking.
Until that time, it can be argued that disease management in wild, E
reintroduced populations should be given low priority.

- Small Popu1ation_5ize

The founder population at Sybille, which includes all known black-footed -
ferrets, is small. - At very low population numbers, any one of several
intrinsic (a part of the species’ biology) or extrinsic (influenced by the
external environment) factors can Tead to extinction (Soule and Simberloff-
1986). These factors include demographic stochasticity (changes in fitness or
survival of population subgroups), environmental stochasticity (diseases,
changes in predator or competitor densities) of which catastrophes (fire,
hurricanes) are one extreme case, and the effects of inbreeding and the loss
of genetic variation through drift (genetic stochasticity) (Shaffer 1981).
Brussard and Gilpin (in press) summarize the species population response as
~resilience (an ability to recover from declines resulting from random '
variation in normal birth and death events and environmental perturbations)
and fitness (having appropriate set of :genes to maintain normal fecundity and
viability under the prevailing environmental circumstances). "Beyond this, a
population’s Tong-term survival potential is related to its adaptability, or
its ability to evolve" (Brussard and Gilpin in press). The Tlatter two .~
concerns are determined by the presence of sufficient genetic variation, or

. heterozygosity. .. . . - O TS EATE U RO N S

Black-foeted ferret populations must be large enough to accommodate variations
in their demography and environment that tend to draw them toward extinction
in the short term (Gilpin and Soule 1986), as well -as Targe enough to preserve
existing heterozygosity and provide the potential for species evolution. -
Population sizes necessary to avoid extinction based on:viability analysis of
these causes differ and, therefore, provide a.range of management strategies
.for black-footed ferret recovery. Recovery could be accomplished by managing
a single large black-footed ferret population or managing many small black-
footed ferret populations (Soule and Simberloff 1986) as a single
"metapopulation” (Levins 1970). Geneticists generally .agree that populations
require an effective size: (Ng) on the order-of 500 breeding individuals to
retain genetic heterozygoesity sufficient for evelution -(Franklin 1980, Frankel
and Soule 1981, Lande and Barrowclough 1987). Ng is the size of an idealized
population that loses genetic diversity at the same rate as a particular real
population. The idealized population is one in which all individuals mate
randomly, equal numbers of each sex occur, the number of young produced by
individuals are Poisson distributed, and there are no overlapping generations
(Frankel and Soule 1981). Departures from Ng are multiplicative, and, as a
result, the census population (N) usually must be larger to maintain an Np of
a given size.  Groves and Clark (1986) calculated an Ng/N ratio of about 0.25
for black-footed ferrets. Lacy and Clark (in press) found Ng/N ratios between
0.2 and 0.4 (0.5-1.0 of the total population), and Ballou and Oakleaf (1987)
estimated an "optimistic” Ng/N ratio of 0.3 to 0.5. Most populations of
captively propagated mammals seldom exceed Ne/N ratios of 0.3 (N.R. Flesness
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pers. comm.). Ng/N ratios in captivity can optimistically range higher. -
because the effects of unequal breeding sex ratio and variance in family size
can be manipulated (Ballou and Oakleaf 1987, Frankel and Soule 1981). For
black-footed ferrets in captivity, the number of breeding adults is assumed to
be half of the Ng, but in the wild it is more, Tikely to be lower than one-
third of the census number of prebreeding animals. T

Retention of genetic diversity will be maximized if: (I) a1l founders are.
represented, (2) all founders are represented equally, and. (3) the :
reproductive potential of the founders is maximized (Carson 1983, Ballou in
press). Genetic variation in black-footed ferret founders is Tow (0/Brien et
al. in press). What founder representation remains can be -maximized by
increasing black-footed ferret numbers as quickly as possible .(to lose as -
little of the representation as possible), by producing sufficiently large
numbers of young from each founder to ensure survival of representation into
future generations, and by giving founders greater opportunities to contribute
all of their genetic material. From a logistical standpoint, this also will
allow captive ferret populations to reach reiniroduction levels more quickly
and reduce the number of generations in captivity. Ballou and Oakleaf (1987)
estimated an Ng of 250 ferrets would maintain 80 percent of the original
genetic heterozygosity for 200 years based on the first 17 ferrets in the
Wyoming program. The objectives reflect maintenance of an obtainable level of
heterozygosity within an agreed-upon management horizon (Foose in press),
although a consensus of geneticists recommends that 90 percent retention of
genetic diversity for 200 years is a more appropriate objective (Soule et al.
1986). An Ng of 1,500 black-footed ferrets would allow 90 percent retention
of present diversity in black-footed ferrets (Ballou and Oakleaf 1987), which
will be possible if wild populations are reestablished. " - T

To survive extinctions due to demographic and environmental variation, Groves
and Clark (1986) calculated that a census population of 40 ferrets could
persist for 1000 years.. Brussard and Gilpin {in press) pointed out several
major problems with this calculation, suggesting the time to extinction was
much shorter. Harris et .al. {(in press) found that populations of 120 to 150

were needed to ensure a 95-percent chance of persistence for 100 years where

some environmental. varjation existed. A population this size would be _
approximately 30 percent adults (Forrest et al. in press), .or equivalent to a
prebreeding census population of 24 to 45. As Harris' et al. (in press)
suggest, local populations of a census size of 30 could have a better than 80-
percent chance of persistence through 100 years barring extreme environmental
variance. However, their.model predicts that all black-footed ferret. =~
populations averaging 24 to 45 are 1ikely to go extinct within 100 years, even
under total protection. -+ - - o L

Larger populations will allow greater opportunities for natural biolegical and
evolutionary development to occur and are more likely to survive variability
in their demography and environment. The theoretical option requiring the
least demographic management of the black-footed ferret is a single contiguous
population configured to ensure that genetic and demographic flows are self-
regulated (Brussard and Gilpin in press). However, local extinctions from

Vdisease in either the prairie dogs or the ferrets themselves must be expected.
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Because environmental variability effects of this magnitude are not damped by
even fairly Targe increases in N (P. Brussard pers. comm.), several
populations which have environmental variability independent of each other
will be needed. N o o R L :

There is much support for a metapopulation approach for black-footed ferrets
(Forrest et al. 1985a, Richardsen et al. 1986, Ballou and Oakleaf 1987, Clark
et al. 1987, Lacy and Clark in press, Brussard and Gilpin in- press, Harris et
al. in press), based on our assumptions about available habitat and the
potential for disease. To effectively manage black-footed ferrets as a -
metapopulation will require more precise estimates of the persistence of
reintroduction "patches" to establish:how many patches are appropriate. At
present, the number of populations of black-footed ferrets necessary to
provide probabilities of survival from chance environmental extinctions of
both prairie dogs and ferrets has not been modeled. Ballou and Oakleaf (1987)
suggest that a metapopulation of five subpopulations will retain greater
allelic diversity than a single captive population. Lacy and ‘Clark.(in. press)
suggest that the amount of allelic diversity retained in 10 populations is -
substantially greater than in 5 populations. Brussard and .Gilpin (in press)
recommend 20 or more populations of a prebreeding census size of 100 each
(about twice the size 'of the Meeteetse population) based on an Ng of 500 and
an Ng/N ratio of 0.25." If the Ng/N ratios are in:actuality higher, then both
the size of ‘individual colonies and the total number needed could be lower.

If the effective population size is to be maintained among many smaller -
populations, then exchange of genetic material at the rate of one . =
“individual/generation between local populations to ensure randem and adaptive
divergence among populations is necessary (Avery 1978, Lacy and Clark in
press). Less than one individual/generation will result in a divergence of
“lines and more than one individual/generation will result in.a more uniform
metapopulation (B. Lacy pers. comm.). The artificial migration of genetic .
material between subdivided populations is very important in guiding the
recovery strategy, because reintroduced populations that are expected to
become extinct, should probably not contain. genetic material that is unique te
the species, Unless genetic flows can be self-regulated (as they would be in
large, contiguous populations), genetic maintenance of reintroduced . .

populations will be required indefinitely.

Serious -consideration should be given to protecting and developing the largest
sites possible. 'A prebreeding census population of 1500 free-ranging ferrets
could support an Ng of 500, or. approximately the population size necessary for
maintenance of existing black-footed ferret genetic diversity. A population-
this size would require 185,000 ac (75,000 ha) of prairie dogs based on
Forrest et al.’s (1985a) habitat data. Maintenance of a few large sites
should not preclude other types of smaller recovery areas {for fulfilling
National or State objectives). te contribute to the overall recovery objective.
The strategy pursued should reflect the maximum potential to preserve secure
ferret numbers in the wild. . . L :
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- S . PART 11
RECOVERY .-
| STEPDOWN OUTLINE o
OBJECTIVE: To ensuyre 1mmed1ate surv1va1 of the b1ack footed ferret by:

(1) Increasing the captive population of o]gck-footed ferrets to
a_census s1ze of. 200 breed1nq acu]ts by 1991; .

(2) Estab11sh1nq a Drebreed1ng census pogu1at1on of 1500 free-
_ ~ranging black-footed ferret breeding adults in 10 or more

populations with no fewer than 30 breed1nq adults in_any
opulation by the ear 201 HE and I

(3) Encourage the widest oss1b1e d1str1but1on of re1ntroduced
o '_ 1ack footed ferret 0 u]at1on EEE _

1. Ensure reproductlve success and surv1va1 of capt1ve black-footed ferrets.

- 11. Minimize the potential for disease outbreaks and catastrophies in
t capt1v1ty

111. Estab11sh f1ve capt1ve popu1at1ons Iocated in at Teast three
separate geographic locations to avoid catastrophic loss at a
single fac111ty

1111. Deve1op a rat1ona1e for se1ect1on of animals for
+ooootransfer to new captive populations.

1112, - Identify facilities and divide the population.
-1113. Develop a Species Survival Plan or Master Plan.

1114...:Monitor, advise, schedule, and enforce permit
requ1rements of part1c1pants

":.112..-Estab11sh protoco1s for d1sease preventlon
113. Develop a d1sease outbreak cont1ngency
'.114."Develop transfer protoco] |
115, Study disease resistance.
- Lo ---1151 Invest1gate eff1cacy of can1ne distemper vaccines.

. | 11511. Invest1gate new mod1f1ed live vaccine.
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11512. Investigate bioengineered vaccine.

1152. Document and study other diseases of black-footed ferret
as they occur.

Breed black-footed ferrets u51ng strateg1es “that preserve at least
B0 percent. of the original genet1c d1vers1ty of: founding animals for
200 years

121. _Max1m1ze reproduct1ve output to a. popu]at1on of 200 breeding
adu]ts ear1y in the breed1ng program

1211 Capture add1t10na1 an1ma1s found at. Meeteetse.

1212. Ensure. a11 1nd1v1duals are 1nvo1ved in contributing
genet1c mater1a1

1213, 'Use art1f1c1a1 means to capture the genet1c contribution
of 1nd1v1dua1s who will not reproduce by natura1 ‘means.

:12131. Improve e]ectroeJacuIat1on techn1ques
12132. - Perfect artificia1"insemination techniques.
12133 Deve?op embryo transfer techn1ques
: 1214 Improve breed1ng strateg1es -
12141 Character1ze fema]e estrus’
| 12142;W-Character1ze male spermatogenes1s
'12143. Study ways to induce reproduction.
12144. - Investigate methods to determine pregnancy.
BE 12145.“?Invest1gate ways to term1nate pseudopregnancy.
1215. Incorporate W11d black- footed ferrets from geographic
.- areas other than: Meeteetse into the breeding program

(see Task 345)

122. Maximize retent1on of founder a11e1es 1n F1 and subsequent
generations. C _ : B

1221. Minimize genetic relatedness among mates.
-1222. Make -every effort to ensure at Teast seven offspring

from each founder pa1r reproduce in subsequent
generations. o ‘



13.

123.

1223.

1224.

Utilize the genetic contribution of the original

18 wi]d-caught_ferrets as long as possibie.

12231. Develop techniques for cryopreservation of
black-footed ferret semen for use in artificial
insemination of future generations.

12232. Research cryopreservation and in vitro
fertilization of ferret ova.

Ensure effective migration of the genetic material

" between facilities to maintain.heterozygosity.

Evaluate fitness, genetics, and demography of the captive
population.

1231.

1232.

1233.

Evaluate genetic diversity at the nucleic acid level and
its potential contr1but1on for m0n1tor1ng the breeding
program.

Keep records on all individuals.

12321@1'Identify individua]sithhough_pgrmanéht marks.
12322. Maintain permanent records.

12323. -Adopt a duplicate record-keeping system.

_12324; Curate the collection of carcasses at each

facility and centralize specimen records.

12325. Collect and adequately store tissue samples from
-ha11 dead ferrets.

Deve1op a progranm to eva]uate 1nd1V1dua1 characters.

Provide facilities for black-footed ferret repreduction and survival.

131.

132.
133.

Develop dietary protocol.

B

1312.

Understand nutritional and behavioral contributions of
" natural prey (pra1r1e dogs) to capt1ve black-footed
farret d1et

- Study the contribution of d1et to b]ack footed ferret ,

reproduction.

Develop Tighting protocol.

Develop husbandry protocol.
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14.

~1331. Provide optimum breeding environment}

1332. Provide optimum whelping environment.

1333. Provide optimumarearing environment.

Maintain populations of surrogates to assist in rearing young and for
experimentation .where reproductive :black-footed ferrets cannot be

risked.

141._,Estab11sh popu]at1on obJect1ves -and :management criteria for
- surrogates.

142. Establish. policies for use of nonreproduct1ve b]ack footed
ferrets.

. fLocate, eva]uate, and maintain pntent1a1 black-footed ferret hab1tat
" {prairie dogs) in North America. .

2l.
22.

23,

24.

Define potential black-footed ferret habitat for recovery by 1988.

Determine. the distribution of prairie dogs defined as b1ack footed

ferret recovery habitat in Task 21 by 1989

221. Map pra1r1e dog co]ony comp]exes 1n each State

2211
2212,

Agree on standard1zed data co11ect1on

_Asslgnamapp1ng responsmba]]ty and compile data.

 22121. Use existing data.

‘2221,
2222.
2223,

22122. Conduct fié]d'§urveys

" 222, 'Map the d1str1but1on of pra1r1e dogs in Canada and Mex1co

Identify cnoperators in Mex1c0

Identify cooperators inmcanada

'Seek funding under Section 8 of the ‘Endangered Species

Act if sites in Mexico or Canada are found that could
ass1st in Spec1es survival.

Develop a p1an for rank1ng re1ntroduct1on s1tes and rank the top

20 candidate

sites by 1989.

Develop and implement mon1tnr1ng and management prescr1pt1ons for the

top 20 sites.
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241,

Develop and implement management plans for prairie dog
colonies.

e o 2411.

2414.

1 2412.
- 2413,

- 24142.

- 2415,

Ident1fy ali pra1r1e dog cn1on1es to be 1nc1uded in the
complex. :

Identify potential for prairie dog colony expansion.

Set target levels for the sizes of prairie dog colony
complexes tc be maintained.

Determine the potent1a1 impacts of plague and other

d1sturbances to pra1r1e dogs.

.Determ1ne patterns and occurrences of p1ague in
the immediate gecgraphic area of reintro-
ductions.

24141.

-Reseafch plague impacts.

Determine distribution of flea vectors
during disease outbreak and in. enzootic
conditions. -

241421,

Assess the effects of plague on prairie
: dng populat1on dynam1cs

241422.

P]an and schedu]e man1pu1at1ons of pra1r1e dog
populations. : oo '

24151.
24152,

24153,

Determine-1ivestock use 1eve1s :

:Ident1fy techniques for 1ncreas1ng pra1r1e dog

popu1at10ns

Identify techniques:for control of prairie dog
populations.

241531 Determine secondary effects of

o E tox1cants on. b}ack footed ferrets.

2416.

241532 Test nontox1c contro] methods.“

Estab11sh cnoperat1ve management agreements with public

and pr1vate 1andowners

242. Collect 1nf0rmat10n on re1ntroduct1on s1tes for screening and

base11ne data purposes.

- 221,

Conduct b1ack footed ferret surveys
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243.

244,

245,

2422,
2423,
2424,
2425.

Collect flea samples for plague.
Document predator/compet1tor occurrence.
Measure prairie dog population character1st1cs

Sample for presence of canine distemper.

Evaluate legal and procedura1 ob11gat1ons at the State and

- 2431,
2432.

2433.

2434 .-

- 2435.

'Federa1 levels.

Determine ob1igations.under{NEPA5 -

Explore consequences of black-footed ferret desigration
as an “exper1menta1npopu1at1on“ under Section 10 of the

“Act.

Recommend to the Service a description of "core ,
management areas" essential for :biack-footed ferret
recovery.

Invest1gate ob11gatzons under Sect1on 7 for habitat
identified as a recovery area.

Investigate the development of policies for prairie dog

management outside areas jdentified as potential or

essent1a1 recovery areas for b1ack footed ferrets

ProV1de protect1on for cand1date s1tes

244].

2442,

2443,

Encourage changes in State statutes to .prevent
mandatory destruct1on of pra1r1e dog co1on1es

Acqu1re habitat.

24421, Obtain title..
28422, Obtain easements.

Model .cumulative efféots ofkpra1rie dog control on

b]ack footed ferrets by State.

Initiate an 1nformat1on and educat1on program for
reintroduction sites.

2451,

2452,

Promote an understand1ng among 1and managers of the role
of prairie dogs in prairie ecosystems ' :

Consider developing regional soc1o1og1ca1 profiles to
support black-footed ferret reintroduction. '
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2453, Hold public meet1ngs to d1scuss black-footed ferret
reintroduction.

2454, Seek support from conservat1on and wildlife
organizations.

246. Implement management plans and prescriptions and begin the
monitoring program for the first three sites by 1989.

3. Locate additiona] popu1ations of b]ack-footed ferrets.

31.

32.

Act1ve1y search for b]ack footed ferrets.
311. Adopt a system for evaluat1ng and pr1ort1z1ng all new reports.
312. Search for black-footed ferretsfon a priority basis.

3121. Use an historical data base to identify potential
habitat where searches have not been conducted.

312z, Respond to reports as they arrive.

313. Conduct tra1n1ng workshops on updated search techn1ques for

individuals and organ1zat1ons
So11c1t new- b1ack -footed ferret reports from the pub17c

321. Offer a reward for information 1ead1ng to the d1scovery of new
ferret popuTat1ons

- 322. Cont1nue public’ 1nformat1on and educat1on

33.

Improve search efforts

- 331. Ensure the use of current SePV1CE search gu1de11nes or the1r

equivalent.

3311. During the Sect1on 7 consultation process for Federal

= - activities, recommend ferret searches for those
activities impacting black-footed ferret habitat
(prairie dog colonies).

.~ 3312.  Ensure enforcement of EnV1ronmenta1 Protect1on Agency
SR Tabel restrictions on rodent1c1de app11cat1on pr1or to -
prairie dog -control. _

3313. For private or State authorized act1vxt1es, recommend

black-footed ferret searches prior to activities that
may impact ferret habitat.
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332.

Develop and improve survey teChniqnes

3321. Explore potential for. chem1ca1 attractants from captive
ferrets.

3322. Establish feasibility of gas chromatography, High
‘ Performance Liquid:Chromatography. (HPLC), and mass
spectrophotometr1c methods for scat ana]ys1s

3323. Improve aerial surveys by s1mu1at10n/test1ng

3324. Model pred1ctab111ty of sp0t11ght detect1on under
: varying conditions. :

3325. Improve understand1ng of digging behavior by prairie dog
hole p1ugg1ng

r‘.§326. Test use of dogs"using scent combinations from captive .

ferrets and field-trials.

34. Impliement contingenEy plans if black;fndted ferrets are located.

341,
342,

343.
344,
345,

346.'

Deve]op cont1ngency p1ans for a11 States where b1ack footed
ferrets cou1d be located.

'0bta1n the necessary State and Federa1 agreements and
scientific permits to implement Tasks 343-346.

When ferrets are located capture at 1ee§t-two.(dne male, one
female), and, after an 1nventory of - the population, capture an
additional seven.

Capture, handling, and shipment to captiveﬁbréedingqfae111ties
and quarantine of captured ferrets should fo11ow -accepted
protocol. S

Inventory the newly located ferret population and cooperatively
develop additional capture rates w1th1n 1 year following the

location of the new pupu1at1un

Deve]op management p1ans

Begin continuous . re1eases of b]ack footed ferrets into reintroduction
sites when captive populations have reached or approach a sustainable
census size of 200.

41. Design release procedures

411.

Prepare a reintroduction schedule.

26



4111.
a112.

4113.

Prepare pr1or1ty sites for re1ntruduct1on

Schedu]e black footed ferret stock for re1ease

41121. Deve]op an age and sex structure for re?ease.
41122. Determine time of year for release. -

Establish criteria for abandoning sites if releases fail
after repeated attempts

412. Develop cond1t1on1ng technigues for capt1ve popu]at1ons and
assess the need for conditioning prior to release.

4121. Experiment with development of training skills.

4122.

41211. De51gn and build tra1n1ng arenas

41212. Test methods to familiarize b]ack footed ferrets
. with prey and k1111ng : :

41213. Test methods to tra1n b1ack footed ferrets to
avo1d predators.

Adopt a tra1n1ng strategy

. 413, Develop experimental des1gns fur re1eases

4131.

Develop criteria for usxng hard versus soft re]ease
techniques. : : : ;

- 41311. Review literature on releases.

41312. Assess soft release equipment needs.:

4132; Determine needs for habitat modification.

4142,
4143,

-414. Develop postrelease monitoring techniques for ferrets.

4141.

Improve radiotelemetry equipment.

Improve censusing techntques.

Recommend metheds of individual identification.
41431. Review ear tag designs.

41432._ Investigate body;markings.

41433, .Retest transpenders..
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42. Conduct “experimental releases of black-footed ferrets into the wild
as the captive popu]ation approaches 2 census size of 200.

43. Evaluate re1ntroduct1on success and re]ease techn1ques for the first
three large-scale reintroductions.

431. Census populations based on'techniques-deve]oped in Task 4142.
--432. Investigate nata11ty and murtal1ty

433. Invest1gate em1grat1on, 1mm1grat1on, and d1spersa1

434, Invest1gate home range and terr1tor1a11ty

435. Investigate interspecific interactions.

436. Evaluate changes in habitat that occur fo110w1ng reintroduction
{see Task 2421)

a4, -Operat1ona11y re1ease b1ack footed-ferrets, ‘incorporating ongo1ng
- evaluation, until a prebreeding census popu]at1on of 1,500 is
established in the wild by the year 2010

441. Implement a greater reT1ance on trans]ocated versus captive-
reared stock for releases. '

442, Institute a program to ensure founders are'represented in the
re]ease populat1ons. _

5. Manage re1ntroduced and other pepu1at1ons.
51. Develop strategic management plans for reintroduced populations.
§11.: Monitor black-footed ferrets. -
5111. Census populations annually. ="
5112. Investigate emigration, immigration, and dispersal.
5113. .Refine~existing:popu1atioa'mode1s.
512. Establish protocels for demographic manipulation.
513. Evaluate performance of genetic management.
514. Establish po]icfes for black-footed ferret disease management.

5141. Investigate canine distemper ecology and epizootiology
in carnivores within black-footed ferret range.
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515.

5142. Understand canine distemper dynamics by following
outbreaks in r91ntrnduced black- footed ferret
populations.

5143. Explore ecological strategies émp]oyed by species of the
subgenus Putorius to avoid spec1es decline from canine
distemper outbreaks. _

5144. Develop single dose vaccine tb jmmunize black-footed
ferrets for canine distemper.

5145. Explore potent1a1 for widely d1str1buted oral vaccines.

Establish policies for prairie dog disease management.

52. Enforce all laws protecting established popu1ations.

53. Develop restocking contingency plans to translocate free-ranging
black-footed ferrets to other pnpu]at1ons '

531.

532.

Develop criteria: for determining wh1ch an1ma1s are “surp]us"

“from free- rang1ng popu]at1uns

Develop a procedure to contain the spread of d1sease between

-exchange popu]at1ons._ _

Estab11sh organ1zat1ona1 arrangements to accomp11sh tasks and 1ncrease
communication.

61. Form advisory and techn1ca] groups to 1dent1fy prob]ems and

solutions. _ -

611. Coordinate regional planning through the Black-footed Ferret
Interstate Coordinating Committee.

- 612. Encourage the formation of State working groups.

613. Utilize a Captive Propagation Advisory Committee.

614. Promote the exchange of scienfific information and seek

technical advice.

6141. Encourage adequate outside peer review of proposals and
research.

6142. Continue to hold workshops relevant to current problems
in black-footed ferret management and biclogy.

62. Develop a national constituency with a long-term resource commitment
toward the black-footed ferret..
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63,

64.

621.

622.

623.
- 624.

25,

"Build local constituencies in Each'state~withih the former

range of the black-footed ferret.

6211. Ensure frequent pub11catzon of popu]ar articies and
updates in the media. L

6212. Ensure distribution: of ava11ab1e f11ms and educationai
_mater1a1s _ _ .

Provide an opportun1ty for peop]e to exper1ence black-footed
ferrets firsthand. _

6221, Develop education programs through captive facilities.

6222. Establish a nat1ona1 W1]d11fe refuge for grassland
“ecology.

Ensure national cunservat1on organ1zat1ons are. frequently
updated through personal contact. :

"Support the ‘creation of a nonprof1t organ1zat1on with high -

credibility to focus attention-on-the species.

'Support ‘the 0ff1ce of Techn01ogy Assessment’s ca]] for

legislation to estab11sh a National Biological D1vers1ty ACt.

Formulate a fund1ng strategy for national black fuoted ferret
recovery by 1989,

Review. program progress toward recovery obaect1ves annua]]y or
biannually.
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......

RECOVERY NARRATIVE

OBJECTIVE: To ensure immediete survival of the b]ack-footed ferret bx'

:'(1) Increasing the captive popu]at1on of black-footed ferrets to
‘a_census s1ze of 200 breed1nq adults by 1991 P S

(2) stab11sh1ng a orebreed1ng census oonu1at1on of 1500 free-
ranging black-footed ferret breeding adults in 10 or more
. populations with no fewer than 30 breed1ng aduTts in_any
popu]at1on by the 1ear 201 and

(3) - Encourage the w1dest poss1ble d1str1but1on of re1ntroduced
- b1ack footed ferret gopulat1on

The actions proposed to meet th1s obJective will resu]t in downlisting black-
footed ferrets from endangered to threatened if the extinction rate of
established subpopulations remains at or below the rate new subpopulations are
established for at least 5 years.  This objective should allow maintenance of
90 percent of existing black-footed ferret genetic diversity for 200 years and
reasonable assurance of demographic stability if: :(1) Ng/N ratios of 0.30 or
more are maintained, (2) exchange of genetic material at the rate of

one 1nd1v1dua1/generat1on occurs, and {3) 90 percent of reintroduced -
populations survive for 10 or more years. The total area required for
downlisting is estimated at 185,000 ac (75,000 ha; 1,500 ferrets requiring

124 ac, or ‘50 ha, ‘each among at least 10 popu1at1ons) or larger. The mean
recovery area size is, therefore, approximately 18,500 ac (7,500 ha). Because
the distribution and d1mens1ons of reintroduction -areas are presently unknown,
it is assumed that recovery areas both smaller and Tlarger than this average
will be identified. Sites should be stocked in order of suitability until the
recovery objective is met. ‘Although present data suggest that 10 populations

~will give a-high probab111ty of ‘retaining most common or moderately rare

genetic variants, more populations are 1ikely to be required due to
availability of habitat, As a cautionary note, small sites are likely to.
become extinct more rapidly than large sites due to environmental and

‘demographic processes; sites large enough for continued biological and
evolutionary change, or as close to that ideal as possible, are most stable.
- Additional populations. above .and beyond these national recovery objectives

should be encouraged.. Delisting criteria.are deferred pending outcomes of
re1ntroduct1on success and management exper1ence '

Sens1t1v1ty of the. bleck footed ferret to canine d1stemper indicates that
ferret populations in the wild will 1ikely become extinct from time to time

“and will require restocking.. Restocking and genetic exchange should be

accomplished from wild populations through translocation where possible. If
necessary, wild black-footed ferrets could supply captive breeding facilities
with reproductive stock. . It is presumed ‘that some portion of the species’
genetic variability will a]ways be maintained in captive populations, a1though
if panmixia is ensured through artificial migration, most of the species’
variability will be represented in each of the wild populations. Reproduction
objectives for captive facilities should be minimized once free-ranging
populations become established and productive.
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Recovery must be national in scope, requiring cooperation from all States and
organizations that contain habitat or facilities important to ferret recovery.
This impiies that a strong coordinative and facilitative role by the Service
is necessary. An Interstate Recovery Coordinating Committee, sponsored by the
Service, will provide coordination to a regional recovery effort to
participating States. The Captive Breeding Specialist ‘Group or a similar
group should be encouraged to continue in an advisory capacity, and

add1t1ona1 techn1ca1 expert1se shou1d be 1ncorportated when needed.

1.

Ensure renroduct1ve success and survzva] of caDt1ve b1ack footed farrets.

Recovery will not be ach1eved un1ess b]ack footed ferret reproduction in

- captivity can provide a consistent flow of reintroduction stock to ongoing

reintroduction programs. -Maintenance of captive populations for
reproductive stock will be ‘necessary until populations ‘in the wild reach
an .equilibrium of around 1,500 free-ranging adults. It -is assumed that
ferrets will be maintained in captivity for research and :educational
purposes indefinitely. Planning for the reproduction success and survival
of captive black-footed ferrets has been previously developed by ‘the

Captive Breeding Specialist Group, the SerV1ce, and wyom1ng Department

(Nyom1ng Game and F1sh Department 1987a).

11. M1n1m1ze the potent1a1 for d1sease outbreaks and catastrogh1es in
-_apt1v1t1 SR S o _ ;. :

. 'Captive popu]at1ons have been lost to catastroph1es (Dobson and :
- May 1986). °‘For the ‘first 3:-years of this plan, :all known black--.

~ ~ footed ferrets in-existence will be in. capt1ve fac111t1es,
:'catastroph1c loss: 1s a maJor concern. -

_ 111.:iEstabT1sh five_captive populations 1ocated in at least three
- Separate geoqraphic 1ocat1ons o avo1d catastronh1c loss at a
-;_‘s1nq1e fac111tv T : _ :

3 -Ep1zoot1cs cou]d spread rap1d1y through a s1ng]e fac111ty
- despite safeguards. 'This risk can be reduced by using two or
more facilities. The more facilities, the less critical the
.- loss .of .a single facility :is, although ‘the ichance for an
introduction of enzootic and sporadac d1seases is 1ncreased

1111. .Deve1op a rat1ona1e for se1ect1on of an1ma1s fo
Bl ﬁtransfer to new cagt1ve gogu1at1on S

: A Togic for subdav1d1ng the capt1ve popu]at1on has been
.~ developed (Ballou and Oakleaf 1987, ‘Appendix III).
-~ Given the evaluation of potentia1:risks to a single,
confined population, subdivision should proceed at the
~ear11est poss1b1e t1me us1ng th1s, or the most current
; DQ'IC : Lo : .
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112.

_Estab1i

1112.

Identify facilities and divide the population.

. Selection of recipient faciTities should be made in
.. conjunction with the zoo community, Service, and Wyoming

Department. Wyoming has developed a list of criteria
and has selicited proposals for participants through the
American Association of Zoological Parks and Aguariums.

1113. Develop a Species Survival Plan or Master P}an.t:

The core breeding population, although distributed

throughout several facilities, should be managed under

~ similar:management protocols. These may vary between

institutions, but should be developed through a Species

~Survival Plan or other master plan.. Coordination of all
~ . management activities will be the responsibility of the

“Wyoming Department and the Service. If appropriate, a

- coordinator could be appointed to implement the

"1fmanagemeht_P1a"-_ L

_ :1114,_Mohif0r, adVisé,'schedu1e,'énd gnfofce_pekmit _

reguirenients of participants.

"It is the responsibility of the Service and Wyoming
_‘Department to approve and ensure compliance with plans
" or other management documents and to develop management
" agreements among facilities and agencies as required by
- Federal and State law.” Because .of permitting
- requirements, the Service and Wyoming Depariment should
" develop exchange policies and programs between

facilities and agencies in accordance with their

- respective laws, regulations, and policies.

sh-protocols for disease prevention.

The Wyoming Department has established a: captive breeding and
disease management protocol at 'Sybille which can serve as a
model for other facilities:(Appendix IV). A quarantine
protocel also should be published and implemented (see also

-;Iasks 1211:and.1215). S

113. Develop a disease outbreak contingency.

Guideli

a facil

nes for quick action in the event of disease outbreak in
jty (including evacuation, isolation, veterinary care,

convalescence, disposal or use of tissues, and containment

specifi : :
-developed. These should be developed by each facility in

c to several kinds of likely diseases) must be

conjunction with the Species Survival Plan or master plan.
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114.

115,

Develop transfer protocol.

A plan detailing where black-footed ferrets will go, protoco]s
for transport, and -agreements with fac111t1es to ‘receive them

should be established

Study disease resistance. .

Black-footed ferret disease resistance.could .aid.in Timiting
the severity of epizootics in: capt1V1ty and 1n smatl wild:

1151,

_popu1at1ons

'Invest1qate eff1cac of canine. d1stem er vaccinas.

Black-footed ferrets at: Syb111e are ‘currently inoculated

‘with a killed vaccine, which: has produced:antibodies in

black-footed ferrets suff1c1ent to.-indicate. resistance
(E.S. Williams: pers. comm:). Black-footed-ferrets which
died in 1972 were killed :by inoculation-with a modified
live virus canine distemper vaccine (Carpenter et al.
1976). Since that time;. mod1f1ed Jive-vaccines have
been improved and:-other: vaccines: developed.. Surrogate
responses to tests have been shown to be 1nadequate;

~ Siberian polecats survived the.modified 1ive vaccine in
©1972.  Further. test1ng will: requ1re exper1menta1 black-
footed ferrets. Testing-of vaccines-on-surplus black-
‘footed: ferrets concurrent:with:or prior to.initial-
. releases should be considered; so-that distemper
_outbreaks: do not confound: ana]ys1s of the re1ease

. program. .

1182,
: f'_ as they occur

11511. InVestiqeterhey:modifﬁgdf1iVe9vaCCines

Inoculation with. modified 1ive -vaccines may
- provide the greatest protection if black-footed
ferrets prove ab1e to. to]erate them o

- 11512. Invest1'ate_b1oen 1neeredxvacc1ne

A vaccine spec1f1ca]1y des1gned for. b}ack footed .
ferrets may have to be developed, depend1ng on
other vaccine test results. -

Document and studv other d1seases of b1ack footed ferret

[Document pred1spos1t1on, symptoms, methods of ‘treatment,
-and results of treatment. :
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12.

Breed black-footed ferrets using strategies that preserve at least

80 percent of the original genetwc diversity of founding animals_for
200 years.

The Meeteetse b1ack footed ferrets have 1imited heterozygosity
(Kilpatrick et al. 1986, O’Brien et al. in press).: However, absence
of electrophoretically detectable protein variations does not
necessarily imply total absence of genetic variation for adaptively
important characteristics which should be considered in captive
management (Ballou in press). . The objective of preserving remaining
variability is therefore an essential part of recovery management.
Although 80-percent: retention of genetic diversity falls below
currently recommended levels.(Soule et al. 1986), the black-footed
ferret will be managed'so]e1y.jn captivity for only a fraction of the
200 years; free-ranging populations will constitute a much larger
metapopulation for preservation of genetic diversity. Retention of
90 percent of genet1c d1vers1ty is expected 1f w11d popu1at}ons reach
1,500 adults.

121: Maximize regroduct1ve output to a population of 200 breeding
adu1ts early 1n the breed1nq Droqram

The faster a popu1at1on with few founders is allowed to expand,

the greater the retention of genetic diversity and the less

Tikely the population is to be influenced by adverse random

demographic events -{(Carson 1983). Decision analysis is needed

to develop a reintroduction protocol that ensures that the

grgatest founder a11e1e representatton is used to restock wild
abitats Co o o

1211. CaDture add1t1onal an1maTs found at Meeteetse

If additional b?ack footed ferrets are 1ocated in the
.. Meeteetse area, they.should be captured according to
- ‘recommendations presented by the Wyoming Game and Fish
- Department . (1987a).:  This will provide a greater
frepresentat1on of or1g1na1 allelic diversity in future
~ generations. - Established quarant1ne protoco?s should be
'-fo11owed (see Task 112) P _

1212, Ensure all’ 1nd1v1dua1s are 1nvo]ved in contr1but1ng
genetic mater1a1

~ The greater the 1n1t1a1 founder representat1on in the F1
- - generation, the greater the percentage of genetic-
~-diversity that will be preserved in later generations.
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1214,

.. Use artificial means to capture the genetic contribution
of individuals who will not reproduce by natural means.

With artificial techniques, more founders may
participate in the breeding schedule. " This will :ensure

- that techniques will be available should problems which

prec1ude natural reproduct1on ar1se 1n capt1v1ty 1ater
in the program.

--12131. ;I mprove e1ectroegacu1at1on techn1ques.

'E]ectroe3acu1at1on is current]y under.evaluation
(R. Atherton, Deptartment of Zoology, University
~of Wyoming). Current problems include urine in
~ the ejaculate and e3acu1ate qua11ty (K1tch1n and
Atherton 1987) S

12132. Perfect artificial 1nsem1nat1on techn1gua .

Laparoscopic technjques on domestic ferrets have
been developed (D. Wildt, National:Zoo, -
Washington, D.C.) to surgically inseminate
females. Other areas to be pursued Inc]ude
vag1na1 art1f1c1a1 1nsem1nat1on :

j'12133. evejep embryo transfer_technagues.fi_*~:v

" The pussibi1ityrof'reeovering\eva and -
fertilizing in vitro should be explored for
- cases where ferrets are termmna]]y 111

‘l_prove breed1nq strateq1es

'c'lBreed1ng protoco]s have been recummended by DonCarlos

-and ‘Doherty (1987) and Thorne and Kwaitkowski (1987).
‘Breeding ‘protocols should be.updated as-necessary and
“include the schedule of pairings, method of pairing,
‘duration of pairing, and criteria for. artificial

insemination. Recommended research (Wyoming. Game and
Fish Department 1987a) to obtain information for

-7 -improving breeding success. shou]d be supported

12141. Character1ze fema1e estrus

»Character1zat1en of female estrus by vulvar
swelling and vaginal cytolegy (Hillman and
Carpenter 1983) is being studied by E.S.
Wiliiams {Department of Veterinary Science,
University of Wyoming) and D. Kwaitkowski and T.
Thorne (Wyoming Department). Significant
advances have been made, and these studies
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should be continued. Characterization of

behavior during estrus is also under study (B.
- ‘Miller, Department of Zoology, Un1vers1ty of
: Hyom1ng) o _

12142.. Characterize male spermatogenesis. Factors
~influencing male spermatogenesis, seasonal

maturation, and external characteristics (testes
size) need further study. Lack of viable sperm
during the breeding season prevented one

““artificial insemination attempt in 1987 {(Wyoming

 Game and Fish Department 1987c). Male

_ reproduction is currently under study (R.
Atherton and R. K:tch1n, Department of Zoology,
University of Wyoming; D. Wildt, National Zoo,
Washington, D.C.). :

12143. Study ways to induce regroductio

L Induct1on of estrus in anestrous female.domestic
. ferrets has been studxed (R. Mead, Department of
- 'Biological Science, Un1vers1ty of Idaho). Other
- reproductive physiology is under study (B.
Miller, Department of Zoo]ogy, Un1vers1ty of
Hyom1ng) _

.-v12144. 3Invest1gate methods to determ1ne gregnancy

_ UItrasound and other_methods shoo1d be explored.

12145, “Investigate ways to terminate pseudopregnancy.

1215,

Once bred, ferrets may enter pseudopregnancy
H;W1thout produc1ng young (Mead in press).
‘Hormones {such as PGF for Tivestock) could
. shorten the time to the next ovulation:and allow
' affema1es a second chance to become pregnant.

Inco_porate w11d b1ack footed ferrets from geographic

areas other than Meeteetse 1nto the breedwnq program

; (see Task 345!

As proposed in the Hyom1ng Department’s Strateg1c Plan

" (Wyoming Game and Fish Department 1987a), new animals
- found outside the Meeteetse area should be karyotyped (G
- and C Banding) and compared to those at Meeteetse for
- possible genetic divergence. It is likely that genetic

differences between the new populations and those from
Meeteetse would be due to drift from small population
size rather than to selection (Ballou in press). At
least one male and one female and up to nine individuals
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122.

e e et eeereeta s 3 Rt b 8 R

should be moved into captive breeding facilities to
provide critically important genetic and demographic
contributions. Transfers to captivity and quarantine
should follow established protocols (see Task 112).

Maximize retention_of fbundef'alleiegwin Fl and‘subsequent

generations. = -

" If some founders leave only a few offspring while some leave
. ‘many, the genetic contributions. of the poorly represented

founders could be lost, resulting in less overall diversity

(RalTs

and Ballou 1986; see also Task 1212). This absolutely

requires adherence to a breeding protocol in which the identity
of both parents is known. If multiple. sires are used, then DNA
fingerprinting of all young will have to be done to establish
paternity. ' I

1221.

‘Minimize genetic relatedness among mates.

- Some reTatedness.of wdertabtnréd.ferrets is known, and

. other relatedness can be presumed. Al1 relatedness for
- pairings of F1 offspring will be known if procedures

1222.

under Task 1232 are followed. . -

g
offspring from each founder pair reproduce in_subsequent

‘generations. -

If founders are inadequately represented in future
..~ .generations, or are represented only through one sex,
~-then. their contribution could be substantially reduced
.. .or lJost. Seven F1 offspring from each pair will ensure
.. a mathematically sufficient founder representation in
-the F1 generation (Ballou pers.. comm.).

l223.

Utilize the genetic contribution of the original
18 wild-caught ferrets as long_as possible.

~The greater the number of offspring produced by each
~founder, the greater the percentage of each founder’s

allelic representation in subsequent ‘generations.
Extending the reproductive span.of each founder through

. the first few years when the population is expanding not

only increases representation but also extends the mean

~generation time, which in turn delays the loss of

heterozygosity through time by reducing the total number
of generations produced. - - . .
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123.

1224.

12231. . Develop technigues for cryogreservat1on of
- black-footed ferret semen for use in art1F1c1aT

_ 1nsem1nat1un of future generat1on

Deve1opment of cryopreservat1on of semen is
underway (B. Atherton, Departiment of Zoology,

. University of  .Wyoming; D. Wildt, National Zoo,

“Washington, D.C.). Initial resu]ts are

- positive, but thawed sperm has yet to be used to
fert11ize fema]e b1ack footed ferrets

12232. _Research cryopreservat1on and in vitro
.+ fertilization of ferret gva. S

"Techn1ques have not been deve]oped

Ensure effect1ve m:qrat1on of the genet1c mater1a1
between facilities to ma1nta1n heterozvq051tv

Genet1c dr1ft (gene frequenc1es wh1ch change through
generations from unequal "sampling" of genetic Toci) is
a prob]em in populations smaller than the genetically
viable:size (Franklin.:1980). Avery (1978) suggests

migration 'of one/individual per generation intc smail

gopu1at1ons is sufficient to counter. the -effects of
rift

Evaluate f1tness. qenet1cs. and demoqranhv of the cant1ve
populations. e N . S -

Measurement of how wel] obJect1ves are be1ng reached is
necessary to evaTuate progress and make adaustments 1n program
strategy. R R b SEEUETN

1231.

1232,

Eva1uate qenet1c d1vers1tv at the nuc1e1c ac1d level and

its Dotent1a1 contr1but1on for mon1tor1nq the breed1ng,
program. Tt we e . _

Because current'e1ectrophoresis on1y identifies

1 polymorphic.locus out of 46 tested (0'Brien et al.
press), it will not be useful in. measuring changes 1n
heterozygosity in the: breed1ng program.. Nucleic acid
monitoring may be useful-and is .currently being
developed (S.J. 0’Brien, National Cancer Inst1tute,

-Frederick, Maryland).

Keep records on aT] individuals. |

Prec1se record keep1ng is essent1a1 ‘Genetic
management jintended for this species depends
exclusively on mating of known :individuals and their
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history.

Inbreeding rates may be an order of magnitude

higher where random-mating-is used in preference to a
deliberate plan (Seal 1978). Future management of
ferrets in the wild also may require 1nd1V1dua1 records
for management purposes ; _

12321.

12322.

12323.

12324,

12325,

Ident1fv 1nd1V1dua1s throuqh oermanent marks

Desp1te housing. protoco1s and hand]1ng care, it
is.not unlikely that animals.may be
inadvertently mixed and confused during
transfer.  Because the entire program.of. genet1c
management hingeson-known-"individuals, it is
essential that all animals be: marked to avoid
any possibility of confusion. ‘Marking black-
footed ferrets is somewhat problematic
(Fagerstone et al. 1985); electric. tattoo pens:
and- transponders may:-afford alternative: mark1ng
methods for capt1ve stock (see Task 41432)

Mawnta1n permanent record

A studbook 'should be kept using. Amer1can
Association:of Zoological Parks: and’ Aguariunis

oand International Zoo Yearbook. procedures.

Adopt 2 dug11cate record keeg1ng system

'Part1c1pat1on in: Internat1ona1 Spec1es |

Inventory System (ISIS) is currently requ1red

for American-‘Association of Zoological Parks: and

Aguariums :approval of a Species. Survival Plan.
Use of this system or another computer-based
system is essential and should be requ1red for

,part1c1pat10n in the breeding program

Curate the co11ect1on of carcasses at each h

fac111t1 and centra11ze spec1men record

Future ana]ys1s of skeletal and: other mater1a1s
may prove -useful. The deposition of carcassas.
shouid be noted by the studbook keeper-and ‘the
data centra11zed to fac111tate future study :

Collect and adequately store t1ssue-samg1es from

all dead ferrets.

Tissues {brain, Tiver, kidney, spleen, muscle)
storage may reguire specialized handling (e Gy
-70°% C freezing) to be useful for future =
analysis. Protocols should be followed.
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13,

1233.

Develop a program to evaluate individual characters.

Records should be maintained on phenotypic

_ characteristics. A program to cull "deleterious" traits

is not recommended at this time, because important but
unknown traits and diversity could be inadvertently
lTost.

Prov1de fac111t1es for black- footed ferret reoroduct1on and survival.

Capt1ve fac111txes for b?ack footed ferrets w111 be 1ocated in at

~ least three geographic locations. Consistent environmental

conditions to ensure survival of black-footed ferrets during
captivity and provide optimum conditions for reproduction from
facility to facility.are. necessary. Husbandry strategies may differ
for animals destined to remain in capt1v1ty than for those which are
scheduled for reTease ' _

131.

'Deve1oo d1etarv_protocoT

Diet may be extreme1y 1mportaot to black-footed ferrets’ health
and could influence: ferret: reproduct1on (R1chardson et al.
1986, D1ernfe1d 1987) '

'1311.

Understand nutr1t1ona1 and behav1ora1 contributions of
‘natural prey (ora1r1e dogs) to caot1ve b1ack footed
ferret d1et . o

Dietary regimes: for an1ma1s that -are to be released may

. «differ-from breeders. For examp1e wild-caught black-

' footed: ferrets -seem to prefer. prairie dogs to commercial

~ “diets (E.T.:Thorne ‘pers. -comm. ). . It may be important to
_entrain black-footed ferrets on prairie dogs prior to

“prelease so-they:recognize them as food, although regimes
-~ 'of -diet:maintenance for behavioral purposes are not

72 fully understood. - Also, although crude protein
.. ‘percentages are known for prairie dogs in the fall
“(Powell et al. 1985), seasonal variation in fat could

affect fat-soluble vitamin concentrations (A and E),

,_‘;wh1ch could -influence black-footed ferret nutrition if
—-prajrie:dogs:caught in.the fall and stored frozen are
- fed year round (Diernfeld 1987). *-Studies have been

proposed to 1nvest1gate this (E. Diernfeld, Bronx Zoo,

;_;New York)
1312,

Stud’ the contr1but1on of diet to_black footed ferret

““reproduction.

Nutritional aspects of black-footed ferrets’ diets at
various times of the year and their contribution to
repr?duction need to be fully explored (Diernfeld
1987).
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132. Develop lighting protocol.

Photoperiodicity:wil1:affect~reproduot1ve success of .animals 1in

captivity {Herbert in press). It also may.be possible to
extend the reproduct1ve per1od 1n ferrets through photoperiod

manipulation.

133,__Develog husbandrg protoco1

Each fac111ty will have dts -own. 1nfrastructure for ferret

-‘maintenance, . However, standardized: management specifically for
‘black-footed ferrets -is recommended Core management :protocols

-must be. deve1oped and used

”1331, Provide . ogtimum breed1ng~enV1ronment

A definition of optimum breed1ng .environment shou]d be
- developed -through .experimentation. by .assessing
reproductive output, copu]at1on :sliccess, -or .other
- variables re]at1ve to various: breed1ng enV1ronments

1332.  ‘Provide oot1mum whe1o1nq enV1ronment

- A whelping management protoco1 is in p]ace at Syb111e
.-__(Hyom1ng Game : and F1sh Department 1987a)

1333. "Prov1de-oot1mum rear1ng_env1ronment

_'ijroblems in b]ack footed ferret rear1ng wil11 .only become
" 'known_with time. Options:chosenfor rearing must be
carefu11y documented for later: ana1ys1s 'should problems
arise later .in the breeding program. :Nutrition of
- _juveniles and.mothers, -development . of .juvenile social
" behavior, time.of iindependence from:mother, or other
/. 'variables that can be controiled-and tested should be
- recorded. ‘Weight (body-mass) :data-on juveniles will
~also be useful in managing future deve10pmenta1

;performance

=Ma1nta1n Qogu1at1ons of surrogates to ass1st in

:rearing young and for

-experimentation .where reproductive. _black-footed

r1sked

ferrets cannot be

Closely related species (M eversmanni .and M. ;puterius s} may .be useful
in rearing young black-footed ferrets wh1ch cannot -be .raised -by their

‘natural mothers and -for :experimentation :on techniques which might

expose reproductive black-footed ferrets'to.undue risks.
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141.  Establish Qogu1at1on obaect:ves and manage ment cr1ter1a for
surrogates. L

Surrogates will be of primary use early in captive breeding
until surplus black-footed ferrets (not part of the
reproduction program) are produced. Analog surrogates shou1d
then be .discontinued. - Population size objectives for
surrogates should be developed. . Other husbandry requ1rements
discussed in Task 13 are app11cab1e. _

4-.f142. Estab11sh go11c1es for use of nonreproduct1ve b]ack footed

ferrets.

At this t1me, all founder and F1 progeny are of extreme value
in preserving genetic representation and should not be
- considered expendable. - Nonreproductive black-footed ferrets
‘(F2 generation or Tater) could be used in public education
- programs .(see Task 6221) -ar for research related to black-
. footed ferret preservation (see Task 1151). A definition of
. black-footed ferrets which are nonessential for reproduction
needs to be written, as do ethical guidelines for their use.

. . Locate, evaluate, and maintain ootent1a1 black-footed ferret habitat

(prairie dogs) in North Amer1ca

Public and pr1vate Iands in the Unlted States may current]y harbor between
2.0-4.0 million ac {0.8-1.6 million ha) of prairie dogs (F.R. Henderson

~ pers. comm.). A large percentage of this area is probab1y inappropriate

for black-footed ferret habitat ‘because of the small size of individual

uses.

21.

areas, d1stance to adJacent pra1r1e dogs, or prox1m1ty to conf11ct1ng Tand

Define notent1a1 b1ack footed ferret habitat for recovery by 1988.

i.B1o1og1ca1 hab1tat cr1ter1a for black footed ferrets have been

suggested . (Hillman et al. 1979, Forrest et al. 1985a) but could

- differ from reintreduction s1te criteria depending on the amount of
~area needed for buffers, management intensity anticipated, and
_variation assumed for hab1tat variables.. Basic agreement on what

constitutes a prairie dog complex (distance between colonies,
" colonies separated by geographic barriers) must be reached. Modeling

existing known parameters may assist in this process. Simulation
models which describe extinction probabilities from plague and canine
distemper may be useful in deve]op1ng recovery site rankings. Cost

- estimates of various. scenarios could be decisive in peinting to the

most feasible recovery. solution among a number of potential

reintroduction site size distributions. Decision analysis (Maguire

in press) could be an important tool.in choosing between apparently
similar options. Future recommendations can be adjusted once the
results of reintroductions are known.
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22.

Determine the distribution of prairie dogs def1ned as. black-footed
ferret recovery habitat in Task 21 by 1989,

Because of ‘the timetables for other recovery activities, black-footed

~ ferret habitat must be identified .as .soon as possibie. lead times

for captive reproductien cannoi be Fformulated precisely, and,
therefore, production of ferret young must proceed with the
expectation that management programs will :have been prepared by the
time ferrets are ready for release.. If habitats are not availabile,
facilities might have to cut back on production, which would have

‘unforeseeable consequences for. the integrity of the capt1ve breeding

program.

221._'Map Dra1r1e dog co1onv comp1exes 1n each State

ax Strateg1es should be deve?uped for 1dent1fy1ng prairie dog
- complexes in each State.” ‘A strategy employed in-:Montana (Clark
- et .al. 1987) could provide a basis for. comparingdata relevant
- to black-footed ferret habitat. Overall coordination of this
- effort should be facilitated by the. B1ack footed Ferret
- Interstate . Coord1nat1ng Committee. ©

©2211..° Agree on standardized. data co11ect1o

Data collected for cand1date re1ntroduct1on s1tes must
* be comparab]e s0 that sites can be ranked ion a regional
-+ basis. ‘A system-for collecting data must be agreed upon
by the Interstate Coordinating Comm1ttee and updated
->when new data are ava11ab1e '

2212. Ass1qn mapping resnons1b111tv and comp11e dat

-~ Data collection can be facilitated through a State
working group. One individual must be identified to act
~ “as .mapping coordinator for each State or -geeopolitical
“area, or the Interstate Coord1nat1ng ‘Committee may wish
. to identify ‘other individuals or coordinate with the
. ‘Service if interest at the State level is lacking. It
~will be that ‘individual’s responsibility to collect data
- ‘and report resuits to the Interstate Coord1nat1ng
Comm1ttee by 1989. :

“'22121, Use ex1st1ng data

dEX1st1ng data may be ava11ab1e through

‘environmental or health agencies, private

- consultants, public and private land management
- agencies, and State wildlife agencies. -
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23.

22122. Conduct field surveys.

" Inventories of prairie dogs may be made using
‘ground or aerial surveys. Analysis of recent
~U.S. Soil Conservation Service photography may

be adequate in many cases (Cheatheam 1977,
Bishop and Culbertsen 1976). - When recent Soil
Conservation Service coverage is lacking or of
poor quality, custom photography (Tietjen et al.
1978, Dalstead et al. 1981) or-additional flying
and ground truthing efforts may be required.

222. Map_the distribution of prairie dogs in Canada and Merqo.

Additional sites to meet recovery objectives for this species
over and above national objectives may be available in Canada
and Mexico. Additional habitat that may be available outside
the United States should be evaluated and programs established

o to_coopErate:in;1nternatjgna1 recovery of the species.
. ZZZI.a Identif¥ftqopékétd¥s in Mexico.

" Black-tailed prairie dog complex sizes in excess of
50,000 ac (20,000 ha) have been identified in México (G.

* Ceballos; National University of Mexico). Contacts at

"~ the:international level through conservation

- organizations and the Service ‘or Agency for ,
“International ‘Development need to be established.

2222, Identify cooperators in Canada.

Prairie dog distributions are restricted to southern
~ Saskatchewan. Preliminary work on assessing ferret
“habitats has been initiated (Laing 1986). Contact

should be established with the Canadian Endangered
- Species Office, Canadian Wildiife Service.

_2223. _Seék fﬁhdﬁhd”ﬁhdef Section 8 of the Endangered Species
0 Act if sites in Mexico or-Canada are found that could
~assist in species survival.

" The Act calls for international cooperation for 1isted
species and provides for assistance to other countries.

Develop a plan for ranking reintroduction sites and rank the top
20 candidate sites by 1989. ' .o

Two habitat evaluation models are presently available (Houston et al.

- 1986, Miller et al. in press) which could provide a basis for ranking

reintroduction sites. Besides biological criteria, sociological
factors such as local human suppori of wildlife, degree of Tegal
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24,

protection provided the habitat, ease of adm1n1strat1on, proximity to
research facilities, potential for expansion, and potential te
provide educational benefits to the public are other considerations
to be’agreed upon. A priority system should be deve]oped by the
Black-footed Ferret Interstate Coord1nat1ng Committee in consultation

- with research and mode11ng Spec1a11sts

_'Develop and 1mp1ement on1tor1ng_§nd management prescriptions for the
 top 20 sites. -

By deve1op1ng prescr1pt1uns for the top 20 sites, alternate sites
will be prepared well in advance of reintroduction shou]d prob?ems
arise with one or more of the pr1mary sites. =

| 241. ‘DEVETO“ and implement mana ement nlans for nra1r1e dog

‘c010n1es

.Pra1r1e dngs must be managed at }eve1s appropr1ate to support
long-term sources of renewable food and ‘shelter for black-
footed ferrets, although maintenance of black-footed ferret
‘populations may be only one of several objectives in a prairie
-..-..dog management plan. Such p1ans may - be deve]uped by a
- :consortium of agenc1es and may be Statewide in scope (Montana
- Department of Fish, Wildlife and Parks- in- preparation).
Alternatively, more specific plans may be appropriate where an
abundance of habitat -occurs n.a small area or is under the
< jurisdiction of a s1ng]e agency (U S Bureau of Land Management
1982, 1986).

2411. Identify a11 nra1r1e do' co10n1es to be 1nc]uded in the
o ...complex. e ‘ L

: eIdent1f1cat1on W111 have been done in conjunction with
-,Task 221. e .
2412.

Identify potential for prairie do 'éqlen expansion.

" This can be accomptished by Tooking at the historical
use of the area by prairie ‘dogs, from documentation of
control histories, or by deve10p1ng a profile of habitat

- suitability criteria that would give probabilities of
the potential. for expansion.

. 2413. Set target levels for the sizes of prairie doq colony
complexes to be maintained. '~ - ; _

Target levels will be based .on estimated carrying
capacity, estimated harvest rates of prairie dogs by _
black-footed.ferrets and other predators, contributions
-of .area necessary to meet minimum black-footed ferret
requirements and large enocugh to complete total
metapopulation objectives, and the need for expansion.
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Determine the potential impacts of plague and other
disturbances to prairie dogs. T :

Adverse effects on prairie dogs within one population

~could have far-reaching cumulative effects on black-

footed ferret recovery if variability cannot be planned.
Disruption of the ferret prey base by catastrophic
plague epizootics can be managed if probabilities of
outbreak occurrence can be determined.

24141. Determine patterns_and occurrences of plague in
- ... the immediate geographic area of reintroduc-
tions. L

~ Surveys for plague may require serologic
sampling of small mammals, flea sampling, and
testing of tissues from dead prairie dogs.
..z-Review -existing data. from Centers for Disease
" Control, State public health agencies, Animal
and Plant Health Inspection Service, and others
- to.determine preferred surveillance techniques.

,24142,-ﬁé§ééfth p1a§yéTim§acf§:fft'._i

T Pbédiétiﬁe_ﬁddé]s'éiVQn vafious environmental
.+ .scenarios -should be developed. Research to
‘-.address specific questions should be formulated.

241421. Determine distribution of flea vectors
woedeeo during-disease outbreak and in enzootic
~ conditions.. - - -

~ . This will help to deveiop an under-
.. "standing of the presence of plague and
- ..possible factors leading fo its
... occurrence. . .

- 201422, Assess the effects of plague on prairie
- . dog_population dynamics.
i. i 7An-assessment .of plague should include
= “both short- and long-term studies to
‘assess ecological susceptibility to
..~ outbreaks, which age classes tend to
~persist, and modes of transmission.
" Consider controllied experiments of
. introduced plague.
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2415.

©24153..

Plan and schedule man1pulat1ons of nra1r1e doq
populaticns.

 Advance p?anning will ensure that all management

entities are in agreement prior to manijpulations and
will help identify preliminary activities {such as
clearances or documentation) that must be comp]eted
before activities. beg1n

24151

. 24152,

Determ1ne 11vestock use 1eve1s

Th1s w111 depend on range cond1t1on Livestock
grazing is considered compatible with black-
footed ferret management objectives. levels of
grazing should-be set to stabilize levels at
_predeterm1ned den51t1es -

Identif techn1 ues for 1ncreas1n rairie do

. popu]at1nn

In some 1ocat1ons, praxr1e dog populations may
be enhanced to improve existing habitat.

Efforts by the .Utah-Division: of Wildlife
Resources to recover Utah prairie dogs should be
investigated. Methods to expand prairie dogs

- - are discussed by Collier. (1975}, Elmore and

Workman (1976), Lewis et al. (1979), and Player
and Urness (1982) _

Ident1f techn1 uesﬁfor contro] of prairie do

populations. -

As part of managemént .agreements, prairie dogs

outside of the boundaries of designated recovery

“areas may have to -be controlled on adjacent

lands where they are not tolerated. Animal
Damage Control (Animal and Plant Health
Inspection Service).can be contacted regarding

- Ticensing ‘and registration of materials.

241531, Determine secondary effects of

‘ _tox1cants on black-footed ferrets.

Toxicants found to have secondary
- effects on black-footed ferrets include
1080 (Hillman 1968). Zinc phosphide
‘was found to have an emetic effect on
Siberian polecats, which afforded them
a degree of protection from secondary
effects (Hill and Carpenter 1982).
Other research related to the risk of
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poisoning from feeding behavior is
under study (S. Joyce, Department of
Zoology, University of Wyoming; G.
_ 'Matschke, Denver H11d11fe Research
_'Center)

- 241532. 'Test nontox1c contro] methods.

Methods for nontoxic control, such as
deferred grazing (Know1es 1982) or

- sport hunting (U.S. Bureau of Land

- Management 1982), shnu]d be
~investigated for their application
where tox1cants are 1nappropr1ate

2416. Estab1lsh coonerat1ve manaqement agreements with public
7 and Drlvate 1andowners _

TB1ack footed ferret re1ntroduct1on W111 not prove
“successful without :cooperation of land managers.
-~ Management agreements should stipulate responsibilities
- of all parties for:long- term comm1tments to black-footed
" ferret management.

Collect _information on re1ntroduct1on s1tes for screen1ng and
baseline data purposes. .

Unexpected changes occurr1ng as a resu1t of re1ntroduct1ons can

"~ be detected by mon1tor1ng base11ne conditions (Orians et al.

- ©1986) . ‘Changes in. vertebrate or invertebrate populations in
f'hab1tats where ferrets are released may - give clues to important

processes that are affecting an ongoing reintroduction,
allowing timely. program-changes if necessary. Intensive .

- .monitoring should not be discouraged but will probab]y be

unnecessary if monitoring results from experimental -

_reintroductions. (see Task:423) are negligible or inconclusive.
- “Screening procedures should be conducted at least 1 year, and
‘preferably 2 ‘years, prior to-release and: continue on a regular

| " basis {Clark 1986) ~Results of postrelease changes in

predators, prairie dogs, or habitat should be evident 2 years
following 1n1t1a1 re?eases (see Task 423)

2421. Cunduct b1ack footed ferret survey

A c1earance survey tu ‘ensure no b1ack footed ferrets are
present within the propesed reintroduction area must be
cnnducted‘pr]errte release.
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2422,

2423,

2424 .

" Collect flea samples for plague.

The presence and-distrﬁbution of plague within the
complex should be determined using current sampling
procedures. Plague-positive samples should indicate

.additional work to assess the temporal and spatial
‘distribution of the flea vector. Authorities on plague

studies should be consulted to determine preferred

'-sampﬁing_techniqug;.

_ Document -predator/competitor occurrence.

ijrédétors;havéfBeeﬁ;shown to be important causes of
black-footed ferret mortality (Forrest et al. in press)
- {also see Task 4132). T Lo

Measure prairie dog population characteristics.

‘ fThémeSt impbrfaht5éttributes?ﬁiiiﬁbeﬂ%hdSe useful in

- 2425,

~ modeling (see’ Task-5113); ‘these ‘include 'sex and age

ratios, estimates of natality and mortality to construct
intrinsic rates of increase, :andstability through time
(number/ac or ha). o :

Sample for the presence of canine distemper.

A widespread carnivore assay cwilliéms”IBBYJ_is

' probably -not adequate, and a-survey more than 1 year in
- .. duration may be required:: Authorities-on canine
. distemper . should be-consulted for preferred-surveillance

';méthods.;f_ T T

'Evaluate 1éda1'aﬁd‘nrbcédﬁtgi10511§aiﬁ0n§;gt the ‘Stite and
Federal Jevels. .. . . .. . o

Compliance with State and.Fedehal'st&tﬂtesﬁmay+be-hétessary

before certain recovery activities can-proceed, particularly
regarding land use. . Lead times‘for”publishing;andedeveloping

findings COu}dfdeTay_time]y_necovery,

2431,

2432,

Determine ob]igatidﬁs ﬁndéf”NEPA; |

Determine'hhethef'it'w111 be heceﬁéaryffo prepare an

Environmental Assessment or Environmental Impact

Statement before reintroduction occurs.

Explore consequences of black-footed fekfet designation
as an "experimental population" under Section 10 of the
Act.

The Act allows limited "taking" of Tisted species under
certain conditions. Black-footed ferrets which stray .
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| - 2433,

reintroduction:sites (see Task 23).

from designated habitats may fall inte this category if
management agreements to that effect are established
prior to reintroduction. A finding by the Service for
black-footed ferrets shouid be articulated and made

5T_3‘ava11ab1e for developing re1ntruduct1on options.

'Recommend to the Service a descr1pt1on of "core
. anagement areas essent1a1 for b1ack footed ferret

recovery.

' The Black-footed Ferret Interstate Coordinating

Committee or other interested party may recommend to the
Secretary of the Interior a description of those
habitats critical to survival of the black-footed
ferret, which may be one or more of the selected

The designation

T “.would allow regulation of activities which could

2434,

- 2435.
.. .management outside ‘areas identified as potential or
~essential recovery: areas for black-footed ferrets.

- adversely modify that habitat.

Investigate ob1iqat10ﬁé”hﬁder Section 7 for habitat
identified as a recoverv area

Determine whether de51gnat1ons of recovery areas will

‘._reqU1re Sect1on 7 consultation.

Invest1gate the deve1opment of policies for prairie dog

. .~As anincentive to-encourage designation of recovery
" areas (Tasks 22, 23, and 24), States: should be allowed
-~ greater management f1ex1b111ty for habitats designated
- as-nonessential  for ‘black-footed ferret recovery.
.Options to provide th1s flex1b111ty shou]d be

investigated.

244. Provide nretect1un for cand1date s1tes

. Protection is generaily concerned with 1ega1 aspects but ‘also

™ includes developing work1ng re]at10nsh1ps among agenc1es and

- 241,

! ' rw1th the :pubtic.

Encouraqe chanqes in State statutes to Drevent mandatorv

?destruct1on of Dra1r1e doq co10n1es

.-*¥Some State 1aws requ1re exterm1nat1on of prairie dugs
“Under these circumstances, conflicts with the Act as it

applies to black-footed ferrets appear unresolved.
Legislation to clarify the status of habitat intended
for reintroduction of black-footed ferrets will be
necessary. The participation of Federal agencies in
peisoning efforts should be reviewed.
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245,

2442. Acquire habitat.

Habitat acquisition ensures legal conirol -over
management -activities. State or Federal governments
should seek assistance from:nonprofit conservation
organizations qualified under Sections 501 and 170 of
the -Interpal:-Revenue Code-to accept donations of Tland
for conservation-purposes. ‘Organizations-such as the
‘Nature Conservancy should be solicited for.participation

- .in the. program. Condemnat1on of land-will- not be
-con51dered LT e

24321, 0bta1n t1t1e

. Use:of SerV1ce cont1ngency funds or Fish and
~ Wildlife-Foundation :funds:may-be-available for
~ semergency purchase. ‘Also consider:exchanges of
Federal lands, ‘gifts through-estates, and :
~purchase through .nonprofit organizations.

24422. Obtain easements.

Easements. could be :purchased outright, - granted
through tax:.deferment, -orzobtained :without fee,
. but. shou]d be granted in perpetu1ty

2443; Mode1 cumu1at1ve effects of Dra1r1e doq contro1 on
- black-footed Fferrets by State. :

*  States ‘should. comprehend: what'1mpact'1nd1v1dua1 control
- activities -have on:black-footed ferret:-management
. -objectives. Modeling cumulative effects-will allow a
State 1o set initial :targets for: prairie dog management
by 1dent1fy1ng black-footed: ferrets asone: key component
of the prairie dog ecosystem. '

Initiate an information and- educat1nn prngram for reintroduc-

- tion sites.

'-A-wel]—dESTgned;andQéxeéuted"publjcfeducétidn:programwwi11

encourage public participation in efforts to-restore the black-

' footed ferret. Public education will require constituencies at
the community-Tevel, as-well as the:State and regional Tevels

(see Task 62). Coordinated information-dissemination among the
Service, States, other Federal agencies, and private
organizations will .be required. . Efforits of the information

‘campaign should be d1rected to preserv1ng pra1r1e dogs (see

Task. 2441)
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L | 2451,

Promote an understanding among land managers of the role

of prairie dogs in prairie ecosystems.

~Prairie dogs are generally regarded unfavorably by land
- managers. Many misconceptions regarding the role of

prairie dogs and their impact could be exp1a1ned through

- effect1ve dissemination of existing data.

- . 2454,

2.

2 2453,

Consider developing regional sociological profiles fo
support black-footed ferret re1ntroduct1on

Studies such as those by Kellert (1985) for Minnesota

© 'wolves.may .be -useful 1in detailing the values held by
~ local citizens and in developing support for protection

programs

Hold pub11c meet1ngs to d1scuss bTack footed ferret
re1ntroduct1on

D1scuss1ons W1th 11vestock groups, ]oca] weed and pest

- .. boards, State and Federal ‘animal damage agencies,
f-c1t1zens,,and community leaders should be conducted to

identify and address concerns of those individuals.

“-Seek support from conservat1on and w11d11fe

organizations.

':State?aﬁd.hationaTTEOnservatiOn.organizations should be

asked to participate wherever possible, from assisting
in locating reintroduction sites to developing and
coord1nat1ng pub11c 1nformat1on strateg1es

246,_.Img1ement management g]ans and orescr1otlons and beq1n the

' ;mon1tor1ng oroqram for the f1rst three s1tes by 1989

.*r:Start 1mp1ementat1on of Tasks 241 245

. 3. Locate add1t1ona1 gogu]at1ons of b]ack footed Ferret

I ‘Because the probab111ty of f1nd1ng new ferret pepu]at1ons dec11nes with

P time, and because the outcomes of captive propagation and reintroduction

~ may change, the value of ferret:searches: as .opposed to other avenues of
recovery should be reevaluated annually. “In the meantime, Tocating

L additional populations will contribute to the. recovery objective by

L contributing individual numbers and potentially unique genetic material to
the Meeteetse founder. stock (see Task 1215)

L 31l Actively search for black footed ferrets

= . _ Active searches requ1re the ex1stence of ‘a permanent search team.

53



32.

311,

Adoot a svstem For- eva]uat1n ;f"

- Several systems for ranking sightings are currently in place

| -(Hammer 1985, Cada 1985 U, S F1sh ‘and” H11d11fe Service 1986).

312.

313.

3121,

Search for b1ack footed ferrets on or1oritv bas1s

Black-footed ferret searches shou1d be d1rected to Tocations

‘With the ‘highest probab1]1ty of success of 1ocat1ng additional

ferrets.

aUse an h1stor1ca1 data base to 1dent1f otential
+habitat: where searches have not been conducted.

Ranking from an h1stor1ca1 data base can be done in
~conjunction with Task 221. . -

3122. Respond to reoorts as-theV~arriQe”

_ .QIdent1fy a poo] -of . tra1ned 1nd1v1dua1s who can respond
< ~topriority 51ght1ngs 4n‘a timely ‘manner. Timeframes
‘for ‘responses should- ‘depend -on “priority cr1ter1a

-Conduct training workshops on ugdated search techniques_ for

individuals and:organizations.

~..Training workshops -are made ava11ab1e annually through the

Cooperative Fish- and H11d11fe Research Unit ‘University of

-.~Hyom1ng, ‘Laramie.

So]1c1t new black footed ferret reoorts from the Dub11c

surveys. Sol1c1tat1ons of b1ack footed ferret reports have been the.
most effective means ‘of ‘obtaining 1nformat1on on the species
(Henderson et al. 1969) _

321.

322.

Offer a reward for 1nformat1on 1ead1nq to the d1scoverv of new

r ferret ooou]at1ons

lfA reward system, sponsored by the New York Zoo]og1ca1 Soc1ety,
“was instituted.in Monitana in 1986. ‘Ne ‘black-footed ferrets
‘have been Tocated as a-result of the_reward ‘A‘regionwide -

reward system shou]d ‘be cons1dered

Continue public 1nformat1on and educat1on

Stress the 1mportance of new popuTat1ons to the cont1nued

- existence of the species, and bring the identity of the species
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33.

to the public eye. Incidental information about the species’
history, distribution, or biology that the public can provide
may. be usefu] L .

l_prove search efforts

More effective search techn1ques and greater app11cat1on of those
techniques may help in locating existing black-footed ferret
populations, particularly those which may occur at 1ow densities or
are highly dispersed.

331.

_ Ensure the use of current Serv1ce search gu1de11nes or _their
gu1va1ent _ _ o

Search gu1de11nes were developed to c]ear pra1r1e dog
colonies prior.to .control projects and other activities which

~could-adversely affect-black-footed ferrets. Guidelines were
“designed to maximize-the probability for locating black-footed

ferrets within the most reasonable period of time (Appendix I).
Searches should be mandatory. and enforced unt11 completion of

3311.

. Tasks 22 23 and 24 1n each State

Dur1ng the Sect1on 7 consu]tat1on process for Federal
activities. recommend ferret searches for those

.. ‘activities impacting black-footed ferret habitat
E !gra1r1e doq colon1es)

'Sect1on 7 consultat1on is handied by the Service’s Fish

and Wildlife Enhancement Office, which evaluates the .
potential 1mpact of a]] Federai act1ons on the black-

< footed ferret.

. .3312.
“." "Jabel restrictions on rodent1c1de a 11cat1on
;:;pra1r1e dog . contro1 L

Strychnine -1abel . restr1ct1ons require that black-footed
~ferret searches be conducted before strychnine is

3313,

“Ensure -enforcement of . EnV1ronmenta1 Protection Agency

rior to

applied (Environmental Protection Agency 1987). The

- label restriction should be enforced by a designated
- agency ;and " compTiance rev1ewed annua11y by the Service
—and - part1c1pat1ng States -

“For Jr1vate or State author1zed act1V1t1es, recommend '
b]ack-footed ferret searches prior to act1V1t1es that

may 1mgact ferret habitat.

-State§7and'prtvate:]and-managers;need{td be aware of the

importance of: control activities on national recovery

- goals for the black-footed ferret, Tocating additional
: dferrets, and spec1es preservat1on o
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. 3322,

Develop and improve survey techniques.

Existing techniques work, but in many cases cannot be
implemented in large-scale survey efforts because they are foo
manpower intensive or.expensive. Techniques that are easier to .

.. employ, yet effectwe1 shou1d cont1nue to be researched

- 3321. =‘Eer'Imr'e Dotent1a1 for chem1ca1 attractants from cagt1v

ferrets.

It is unknown whether black-footed ferrets w11] respond

to lures developed from their own'scents: ~In:the past,

artificial Tures or scents from other ariimals ‘have been

- tried without success.

 Establish feasibility of gas chromatoqranhv. H1gh
-~ Performance lLiguid Chromatoqraph

HPLEta_ane_mege

'_ggctronhotometr1c methods for scat ana1v51s

o Feas1b111ty of 1dent1fy1ng scats through gas

3323,

3325, Im

3326.

Im prove aer1a1 surve S b"szmu]atjon"test1n .

chromatography is currently under ‘study (M. Johﬁson,

“Lou1sxana State Un1vers1ty, Baton Rouge)

Procedures have been deve]oped for detection of black-

- footed ferret signs.on snow. (B1gg1ns and Engeman 1986),
. but detectab1]1ty ca11brat1un s needed

3324,

Mode1 red1ctab111t of s'otljaht‘detect1on under

varying conditions.

e'Tests us1ng "art1f1c1a1" b1ack-footed ferret ref]ectants
" under ‘trial conditions could be :used to develop a

"detectability function" ‘for future spotlight surveys.

_f;_prove understand1nq nf d1qq1nq behav1or by prairie dog
'.;'hnle plugging. _ B

‘B1ack fouted ferret d1gg1ngs (C]ark et al. 1984b) may be

‘related to prairie dog hole plugging.” The frequency of

hole plugging by each species-of prairie dog in
different geographic locations may provide some
indication of whether to expect b1ack footed ferret
diggings to occur. . T

- Test use of dogs using scent comb1nat1ons from _captive

ferrets and f1e1d tr1a1s

4TThe dog program was d15cont1nued in 1980 and, therefore,

was not tested on b1ack footed ferrets in the field.
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34.

. Implement contingency plans if b]ack—fonted ferrets are ocated.

 Contingency p1ans such as those proposed by Cada (1985) and Wyoming

Game and Fish Department (1987a) need to be implemented as soon as
possible after black-footed ferrets are located to aveid public
controversy and loss of ferrets. Contingency plans should be
developed for a11 States where ferrets could be 10cated

341.

ferretsdcou1d be 10cated

tUnnecessary de]ays can - be avo1ded 1f ‘plans are in p1ace before

E black-footed ferrets are found. -~Plans should be endorsed or

342,

o343,

reviewed by the Black-footed Ferret Interstate Coord1nat1ng

. Commlttee (see Task 1215)

'ObtaTn the necessarv State and Federa1 aqreements and

3sc1ent1f1c perm1ts to 1mn1ement Tasks 343-346.

AN such agreements and perm1ts must be kept current

~ When ferrets are 1ucated, capture at least two (one ma1e
- one -female), and,-after an: 1nventorv of the Donulat1on,_capture

an add1t10na1 ‘seven,

Fo11OW1ng d1sc0very of a new ‘poputation, action ‘should be taken
immediately: to' capture- two individuals and to assess the

*popu]at1on s+viability. : ‘The addition of just two ferrets would

d,*great1y :increase ‘the: demograph1c stability of the existing
i'captive pnpu]at1on and contribute to increased genetic

'?d1vers1ty ‘ The capture of 9 ferrets would increase the captive

- “poputation to the desired 1evel of 20 founders. Capture of

nl;be in p1ace

':.34417

.Ea tUreifhabdﬂ ng; and sh1"ment to ca't1ve breedxn facilities

additional animals should follow special considerations
requiring release of lactating fema]es and preferential capture
of young from different litters. -Guidelines for .intervention
and 1mmed1ate remnva] of all or-a- port1on of the animals must

- ¢-and-quar ant1ne nf cabtured ferrets shou1d fo?]ow accented

ru_:grotocel

345,

Cooperat1ng States should contact Dr. E. T. Thorne, Wyoming
Game and F1sh Department ‘to obtain recommended procedures.

Inventorv the new1v 1ocated ferret population and cooperatively
develop: additional:capture rates: W1th1n 1 _year. following the

f]ocat1on of the new Donulat1on

: Cons1derat1ons for the deve]opment of add1t10na1 capture rates
l:shou]d 1ncTude r1sk of drIV1ng the remaining population to
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extinction and potential for population-maintenance; the need
to obtain 20 founders from newly located ‘genetic stock;. and the
value of a remnant population to .enhance reintroduction efforts
(at both the new site:and at:additional sites).

346, HDevelbgrmaqégemént~D]ans.'

Site-specific management plans should be developed within
1 year ‘of .discovery-of-:a:new :ferret population.

Begin_continuous releases of b?ackafootedeerrets inte reintroduction

sites when captive -populations ‘have.reached:or approach a sustainable
census size of 200. . . o oL T

The current captive population projections indicate effective captive
population size of 250 by 1991 (Ballou and .Oakleaf 1987). Thereafter, at
least ‘50-150 black-footed -ferret young:should be.available for release
annually. This number could besubstantially-higher. The actual number
available for annual release will depend on the following:

1. _Demographic,perfqrmanbe.ahd manggemenf Qf-theecaptive population;
‘2.":The ageﬂand'SéX“rat{OSfbfcahiﬁéiéﬁqsgdquffféieaﬁéﬁ;fand

3. .Mhethgr:re1eased_ferrets.inc1ude:prégnant_féma1asy-

Whether h]]-arelfe?éasédithihe:Sahéf}ehh;fbrahéldﬁiofourther training or

 for reieases:atJhigher;nUmbgrs,smi1lﬁbeﬁdeterminedﬁbyﬁihe-re1ease

- strategies thatnar97dEVE]0péd,3Tﬁimu1taneou5¢releaSES}émpioying slightly

. different methods . should :be.attempted.if release :stock:is available.

Consideration also should.be given to controlling confounding factors in
- the analysis of the re}ease,gsuchﬁas~capine;dis;emperg(See Task 1151) or

_ other;yariableg,

41. Design release procedures. -

The design of the entire release strategy should be:developed in

- conjunction with leading experts woridwide, -focusing specifically on
small carnivores. At present, few studies:of release planning have
been articulated. “A need"for -additional . 1iterature review -and ‘theory
development -beyond the scope.presented in this-plan is necessary. '

411;_“Prenare-a'feﬁnthoducfibﬁ4§chedu}e4:a

Captive production could potentially be constrained if release
~ sites are not ready to-:be.used:when:stock:becomes available
{(see Task 22). If all ‘of .the'20:sites.selected in Task 23
appear necessary for recovery, a new reintroduction will have
. to be started every 1.5 years to meet the objective. Several
... reintroductions .could be "clustered" at 2- or 3-year intervals
to take advantage of personnel, build-up sufficient stock, and
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allow time to evaluate previous reintroductions. The Black-
footed Ferret Interstate Coordinating Committee should
coordinate release scheduling. Decision analysis could be
usefu1 in: 1dent1fy1ng the must eff1c1ent schedu11ng approach.

4111.

4112;

- g121.,

4113,

Prepare pr1or1t1 s1tes for re1ntroduet1o

Execute items Tisted under Task 24.

Schedu]e b1ack footed ferret stock for release

;:”To be . most eff1c1ent stock product1un and releases must
 be scheduled in advance, 1nc1ud1ng any shipments between

facilities for training.

qDeve]on an aqe and sex structure for release.

Demograph1c and genet1c mude11ng to identify the

.’ population level at which surplus production

"'will be available for release must be completed.

-~ A‘number -of considerations are pertinent. For

“example, :decisions on .whether pregnant females

“'should. be considered for release, whether
siblings will be released together, and the

"*appropr1ate sex rat1o for re1ease are needed.

fDeterm1ne t1me of Vear for re]ease

'ReTease t1m1ng w111 depend on’ deve1opmenta1
;stage de51red for re1ease stock.

’Estab1ish cr1ter1a for abandon1nq s1tes 1f re]eases fail
_after regeated attempt _

':iRepeated fa11ures at: some 51tes may indicate the site is

=" unsuitable. " This 'can only be evaluated after

‘re1ntroduct1on ‘succeeds e1sewhere._ Lriteria should be

in place to suggest a change in site emphasis if
necessary.

.~ Develop conditioning technigues for captive pbpu13t1ons and
='assess the need for cund1t1on1nqur1nr to re]ease

'?Some animals razsed in capt1v1ty 1ack skills fur 11v1ng in the

wild (Campbell 1980). Release programs should consider a
period of training and conditioning to accustom an1mals wh1ch
have been raised.in captivity to the wild environment.
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413.

4121. Exger1ment W1th deve1og ent of tra1n1nq sk111s

- Tra1n1ng may have poszt1Ve effects on. b1ack footed
ferret survival following release.  The types of
training can be evaluated in the 1aboratory hy assess1ng
the response of animals to training.

41211, Design and build training arenas.

.. The ‘Myoming. Department is eonstructing small,
enclosed prairie dog colonies for-black- footed

- ferret training in 1988 .as part of the Sybille

- Wildlife ‘Research and’ Conservat1on Education
facility (E.T. Thorne pers.:.comm. ).

- A41212.: Test methods to fam111ar1ze black-footed ferrets
w1th orev ‘and k1111nq

:As d1scussed under Task 1311, recognition of
~potential® food items, ‘black-footed ferrets will
have to learn hunting behaviors. At least some
- - of this may be learned in “the wild (Eibl-
_ - Eibesfeldt 1957 1961, Heidt et al. 1968, Clark
oo et al. 1986b) At 1east a portion of Juven11e
~: mortality in the wild can probably be attributed
to a lack of foraging skills. Other evidence
- -suggests that the killing behavior .of mustelids
may be innate (Powe11 1982 Hustehube 1960,
_xGossow 1970)

41213; Test methods to tra1n b1ack footed ferrets to
7. -avoid predators. e

B]ack footed ferrets ra1sed in capt1v1ty may
©lose some alertness to natura] predators or lack
- ‘the ability to recognize potent1a11y dangerous .

“situations. How much of this. is learned
behav1or in the wild 1s unknown

4122. Adopt a tra1n1ng strategy

Based on the outcomes of exper1ments through Tasks 41212
and 41213, and on field data on survival, decide what
- level of tra1n1ng, if. any, 15 appropr1ate or necessary
: for 1ater releases. o

Develop exger1menta1 d951gns for re]ease

A study plan should be developed prior to releases to identify
variables that could potentially affect the outcome of the
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32,

414,

release and measure whether those variables did indeed have an
effect on the release outcomes. Orians et al. (1986) suggests

_4131.

possible statistica] designs for such exper1ments

'Deve1op cr1ter1a for u31nq hard versus soft re]ease

techniques.

"Hard" releases are releases of large numbers of animals

- directly to-a site without acclimatization. "Soft"

" releases involve a period of semi-wild containment to

“acclimatize the released animals to the new environment.

Soft releases have been used with reintroductions of

‘swift_fox (Scott-Brown et al. 1986) red wolves (Bass

'”-11987), and most successful mustelid translocations

(Richardson et al. 1986). However, intermediate release

: 5, schemes (e.g., semi-soft) could be envisioned that would

require much less -investment in effort and dollars while

providing comparable results. Hard releases may become
feasible 1f surp]us capt1ve product1on is available.

_ ~41311{,,Rev1ew literature on releases.

~ Translocation releases for some mustelids were
. grev1ewed by .Richardson et al. (1986), but review
" is needed on captive to wild releases. Cost
estimates should be explored.

41312. Hﬁéégég?ébfi'fé1éﬁse eguipmént“need

., _,ﬁCages, bu11d1ngs, staff, and feeding protocols
'-‘grequ1red for soft re1ease need to be assessed.

Determ1ne needs far hab1tat mod1f1cat1on

Although predator/compet1tor reduction has seldom been
attempted in other reintroductions {Richardson et al.

+-1986), it could increase ferret survival. Over

90, percent: of known mortalities in swift fox reintroduc-

~-tions “from: capt1ve-re1eased ‘animals were due to

: -~ predators . (Scott-Brown et ‘al. 1986). Whooping crane

releases are-conducted.:in cunJunct1on with predator
control (Drew1en et al. cited in Laing 1986). In Utah,
badger control :is pract1ced jn recovery efforts for Utah

- prairie dogs. A one-time reduction of predators should

-_Tff be considered.  The need for supplemental feed1ng
'_.1mmed1ate}y after re]ease shou1d be rev1ewed

. eve1op postreiease mon1tor1ng techn1gues for ferret

:.”“At Teast some- port1on of. re1eased popu1at1ons must be marked to
~_‘assess population status; re1ntroduct1un and/or trans]ocat1on
success, and mortality and nata11ty :
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4141, l_prove rad1ote]emetrv euu p ment .

Improved rad1ote1emetry equ1pment is -presently under
study (D. Biggins, Fish and Wildlife Service, National
Eco]ogy Research Center, Fort CoI11ns, Colorado).

4142. Improve. census1nq techn1gue

Censusing techniques

that emp]oy 51ght recapture models

(Minta -and Mangel unpub11shed) may be usefu] and need

efurther deve]opment

1nd1v1dua1 1dent1f1cat1on

_4143. Recommend methods nf

o Eva?uat1on of reiease success requ1res knowing the fate
- of individuals. . Current: methods of 1nd1V1dua1
. identification:are 11m1ted S

-41431. ZReV1ew ‘ear tag des1gn '

. ?Monel“f1nger11ng fmshftags-p1aced in one or

- both ears persisted for 1 year in an estimated
- 60 percent .of -all ‘animals tagged at Meeteetse.
. . Greater reliability is necessary if use of ear
.. tags:is to be continued.

- -41432. Investigate body markings. -

-+ Tattoos made.

on ferrets at Meeteetse were

_generally not ‘legible, .but more refined tattoo

instruments,

-..enhance tattoo 1eg1b111ty.
‘not attempted

:such-as electric tattoo pens, might
Freeze-pranding was

) 41453. Retest transponder _,"t: o

;f:rfTransponders
.. but .previous-

did- not appear to .affect animals,
-designs had-high failure rates

¥5}3(Fagerstone and ‘Johns 1987).. ‘New designs have
- ‘been tested.and ‘had'no fa11ures for 1 year
- (K. A Fagerstone pers comm 3.

-Cnnduct exper1menta? re1eases of

b]ack footed ferrets into the wild

as the captive population approac

hes-a census size of 200.

Reintroduction of cept1ve black-footed ferrets into wild habitats
should not jeopardize the continued existence of the captive.:
population. If captive reproduction is consistent ‘and demograph1c

- projections indicate.that ferrets Ve
- objective within two breeding seasons, some segment of the population

will reach the captive population

(see Task 41121) could be designated for-a small experimental
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- reTease. The projected time of the first release is 1990 or 1991

(Ballou and Oakleaf 1987). The number of ferrets that will be
released will depend on availabiiity of individuals (see Task 41121)
and .captive demography. Initial sma]] scale re1eases shou]d be
designed to assess release methods.. -

Evaluate reintroduction success and re1ease techn1gues for the f1rs

: three 1arge sca]e re1ntroduct1on

Data co11ected will not. only be used to eva1uate reintroduct1on
success, but will also provide further information on basic black-

. footed ferret-ecology and black-footed ferret-prairie dog

interrelationships {Bogan 1985). A review of the monitoring plan
should be provided by the Service’s National Ecology Research Center.
States not involved directly in the reintroduction should be invited
to observe and evaluate- techn1ques for. adaptat1on to their own
reintroduction programs. 3 o

431. Census gogu1ations bhsed*on technigues deve1oged in Task 4142.

“diMonth1y census1ng will: be requ1red on 1n1t1a1 re1ntroduct1ons
- Mark/recapture, mark/reobserve. (with telemetry), snow tracking,
~and-1itter censuses shou1d be used where appropr1ate

4321.-Invest1gate natal1ty and morta11t1

~ Natality can be estimated dur1ng the summer census or from

+sampling. .:Marking.will.:be required-to .determine:the -
‘percentage and age of breeding females.. Mortality can be
estimated from popu1at1on counts or rad1ote1emetry

5l'433e:d1nvest1qate em1qrat1on. 1mm1grat1on. and di sgersa]

;Ident1fy1ng b]ack footed ferret movement w111 requ1re radio-
telemetry, intensive mark1ng/recapture, or both.

434, Investigate home range -and territoriality. -

.. -Radiotelemetry and snow- track1ng stud1es w111 a1d 1n def1n1ng
-3hab1tat requ1rement5““'=_,,_ e _

435. fInvest1uate interspecific 1nteract1ons

- :Evidence:from:South Dakota-and Wyoming indicates that predators
‘are important sources of black-footed ferret mortality.
. "Predators. also compete with ferrets for food. Greater .
- understanding-of these interactions could lead to more
-sophisticated management ‘of reintroduced popuiations.
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436. Evaluate changes in hab1tat that occur f011ow1nq re1ntroduct10n
Lo (see Task 2421) IR . _

“Hab1tat changes may reveal the need for predator contro1
prairie dog enhancement, :or-other manipulations to -improve
re1ntr0duct1on success.

0gerat1nna111 re1ease b1ack footed ferrets. 1ncurn0rat1nq onqu1nq )
evaluation, until a prebreeding census popu1at1on of 1,500 is

-estab11shed in the w11d bv the vear 2010

Cent1nue re]eases using: the most effective and cust effect1ve means

- (based on release eva]uat1ons from Task 42) to stock rema1n1ng
'hab1tats '

441. =1_p1ement 2 qreater re11ance on. trans1ocated_versus captive-
reared stock for releases. - ; '

:Swift.foxjneintroddctionsfwene;moregeffectjye using
transiocations of wild-caught stock than captive-reared stock
“(Scott-Brown et.al. 1986). .As:wild ferret.populations

“increase, translocations- from.established: populations should
-supply ‘greater-contributions to the numbers.of release animals.
This will require development of a definition of surplus wild
stock (see Task 531) and-a.scaling:down. of :the preoduction of
ferrets 1n capt1v1ty _

442.}¥Inst1tute a program: tu ensure: founders_are renresented in the
oo e]ease pogu1at10n ' A

. If founders are underrepresented due to blases in morta11ty
following release, replacement.stock should.be chosen from the
same founder stock until large enough samp]e sizes are
developed to ascertain. whether the fa11ure 15 adapt1ve or
simply.due to chance. = -

Manage re1ntroduced and.other”gupulations;fz L

In general, the reintroduction approach should require minimal post-
reintroduction management. Management should primarily be concerned with
monitoring population performance, replacing previously transplanted stock
that have been lost, or 1n1t1at1ng new populations where necessary.

51,

Develop_strategic _management n]ans-for_re1ntroduced populations.

Intervention should be minimized in reintroduced populations if:

(1) genetic objectives are not threatened, (2) -numerical objectives
can be maintained or reestablished, or (3) survival of the species is
not at stake. As the national facilitator, the Service should
establish guidelines for dealing with threats to ferret populations
with the assistance of the Black-footed Ferret Interstate
Coordinating Committee and others.
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_Mon1tor b]ack footed ferrets

B Mon1tor1ng of ferret popuiat1ons fo11uw1ng estab11shment
“{e.g., 5 years postrelease) will be dependent on manpower

availability .and budget constraints. Ongoing studies through

~~ universities or other institutions could prQV1de some levels of

512.

. bl3.

‘cost- effect1ve mon1tor1ng

5111. Census Dopu1at1ons anny a111

. A prebreed1ng (1ate winter) census to est1mate Ne
(perhaps by snowtracking) and a summer census of 11tter
- production will be required. ORI

5112._:Invest1gate em1grat1on. 1mm1grat1un, and d1sgersa1

It will-be 1mportant to 1dent1fy migration corridors and
- dispersal from release sites to assist in manag1ng

- habitat peripheral to the reintroduction area. Range

© . .expansion cou]d be documented by Snow, track1ng or

e samp11ng T

511§;j'Ref1ne ex1st1nq Dupu1at1on mode]s

iVF1E1d data from the Suuth Dakota and Hyom1ng stud1es
.+ should be reviewed in 1ight .of new approaches to
.,;a,analy51s - Two models. of black-footed ferret °
i b1oenerget1cs have been proposed (Stromberg et al.
~..1983, Powell.et al. 1984.), and others are underway (S.
SaiioJoyce,s: Un1vers1ty of Wyom1ng, Department of Zoology).
. Assumptions underlying these models should be tested in
the laboratory. .and. fieild, and validated. Additional
-2 modeling which-. 1ncorperates patch extinction rates from
....both. simulated .plague and canine distemper outbreak
. freguencies should be deve1oped Patch time to
. .extinction models,. such.as those by Brussard and Gilpin
.~ {in press) with more explicit mode11ng of environmental
=/ "noise," should: be .accomplished.: Metapopulation
lnext1nct1on models. a1so need to be expTored

E tab11sh Drotoco1s for demograph1c man1pu1at1u

Goodman .(1980). has descr1bed mode1s and procedures for
demographic :intervention . on. smali. popu]at1ons ‘This may be of
concern for small reintroduction sites only

Eva]uate Derformance of qenet1c managemen

The present obJect1ve is to ma1nta1n 90- percent heterozygos1ty
for 200 years for the black-footed ferret. However, there is
presently no test to demonstrate whether evolutionary
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development is occurring. Managément ‘performance can only be

- evaluated by reviewing the metapopulation demography. Thus, it
.- 1s important that management tactics, ‘such as the migration of
-genetic material between :population subdivisions, be carried

out and documented carefully. ~If ‘black-footed ferrets are to
be exchanged at one individual/generation ‘(Lacy and Clark in
press) to ensure panmixia, exchange strategies (e.g., round-
robin versus direct}, timing, artificial versus natural
introduction of semen -or embryos; and:administration need to be

_addressed. . .. .

_Egtabifsh-noTﬁcies'fdrlﬁTadk-fddted-#érﬁet?ﬂfséase mapagement.

- Vaccination of reintroduced populations may prove too

management-intensive or Jlogistically :not be feasible. A
vaccine to provide long-term immunity to reintroduced

individuals may help the success of-efforts to reestablish a
breeding population -of ferrets ‘in‘the wild. “Future epizootics
in free-ranging populations ‘should‘be-allowed to proceed

without interruption (assuming -one or more ‘secure populations
are extant) to identify natural resistance “in‘black-footed
ferrets if it exists. The improvement in our knowledge from
observing various -cases -of epizootics in reintroduced

populations could Tead to future management prescriptions to
- diminish ‘the effects of canine distemper and other diseases in

ferrets. : In the -meantime, :as much knowledge -as -possible should

- be gained from studies of canine :distemper epizootics.

sl

Investigate canine ‘distemper -ecology and epizootiolo
. . Jn_carnivores within black-footed ferret range. -

. At Meeteetse, some-coyotes and:‘badgers demonstrated
. serum-antibody response :after :the canine distemper
- epizootic -in ‘black-footed. Fferrets ‘and- may ‘have been
. involved in it (Williams et -al. in press). By
- understanding distemper dynamics ‘in ‘wild-carnivores
. .within black-footed:ferret range, ‘the timing and
. intensity of outbreaks may become predictable. If
conditions or timing suggest incipient outbreaks in
carnivore associates, management prescriptions could be
developed to reduce outbreak severity. -
5142. - Understand -canine distemper :‘dynamics by -following
outbreaks in reintroduced ‘black-footed ferret -
populations. e -

Natural epizootics should be fully documented to provide
~.a greater understanding of disease flow through ferret
P popu1atibns.?_...u RS VS R T T
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5143. Explore ecological strategies employed by species of the
- subgenus Putorius-to avoid species decline from canine
distemper outbreaks. ~ oo

" European and Asian poiecats are also highly sensitive to
“canine distemper, yet neither are endangered. This
suggests an "ecological” resistance that could be
explained by differences in life history, behavior, or
enviranment. Knowledge of polecat ecology might be used
in black-footed ferret management to reduce the number
.of local extinctions caused by disease. A compleie
“yreview of existing knowledge should be made.

5144. Develop single dose vaccine to immunize black-footed
.~ . ferrets for canine distemper. B
‘A single dose vaccine should be developed that will
provide lifetime immunity to captive and reintroduced
-black-footed ferrets from canine distemper. Bltack-
footed ferrets not suitable for captive breeding or
. reintroduction into wild habitats may be usefu] as |
- -gxperimental animals for testing and development of this
Covaccine. 0 :
'5145. Explore_ potential for widely distributed oral vaccines.
- Aerial distribution_ of bait vaccines has been attempted
“with rabies. ‘Similar technologies might be appiied to
control diseases in ferrets or the general carnivore
- community. . .o L _

515. Establish policies for prairie dog disease management.

Maguire :and Clark (1985)-presented a decision analysis mode}
- for outbreak of plague.in the Meeteetse prairie dogs that may
be useful in future outbreaks. Intervention may be necessary
~_if reintroduction sites-are Timited.  Alternative sites which
“:are not stocked-with:black-footed ferrets should be identified
- - for'stocking if one or:more of the primary sites collapse and
~. cannot recover: - Modeling under Task 2113 should be used to
jdentify a Tikely extinction scemario. . =~~~ = -

Enforce all laws protecting established populations.

Protection of the bTack-Fddféﬂ ferret ié'importént'because of the
impact the loss of a-few animals could have on viability of
reintroduced or existing populations. Protection includes

enforcement of article IX of the Conventjon on International Trade In
‘Endangered Species of:Wild Fauna and Flora; the. Act; and State laws

protecting nongame or threatened'and endangered species.
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. Establish-or an1zat1onal arren ements

‘}Deve10oﬂrestookin “‘contingenc
- ferrets to otherpopuiations. R

:lansitOQtrans}ocate:free-ran in

- Periodically, -animals -will have to be moved between ‘both captive and
-wild sites to ensure-genetic-mixing or resolve demographic problems.
“Translocation will:be:cheaper:than:captive:maintenance and

translocated. animals will not: have tobe trained. Additionally, wild

. black-footed ‘ferrets may :-have to=be brought-into:captivity from time
'_eto time to meet” capt1ve popu]at1on obJect1ves.

‘:_:_:5'3'1..

..Develo cr1ter1a for: determ1n1nq wh1ch an1ma1s are "syrplus"
~from free-ranging-populations. =

| {Mode1s derived: from Task: 41121 shou1d describe: age and sex
components of-black:footed ferret: ‘populations that are
Tanonessent1a1 for - b1ack footed ferret popu1at1on maintenance.

- 532, Develop.a: orocedure to contaan the soread of disease between

;exchan e:po u1at1ons S
.f,sQuarant1ne or: other protoco1s w111 need to-be. devised to ensure
~that-diseases:are:not: inadvertently: 1ntroduced from one
population to another during exchanges. 'The: simplest method
- wWill . probably be to.devise. exchanges so.that-at:most-only two
—populations.are:at-risk-in:any:given-exchange.

'jcommun1cat1on

to accom 115h tasks .and -increase

Black-footed- ferret recovery is complex:and requ1res an-organizational

structure capable- of meet1ng a d1verse array- of cha]]enges {Clark.and
Cragun in.press).

‘-51.

Form adV1sorv and. techn1ca1 arouos to 1dent1fv orob]ems -and

so?ut1ons L

:"%From a po11cy and. program standpo1nt the Serv1ce has 1ead

_'vrespons1b111ty to-ensure:coordination:and: prov1de guadance for
~national-recovery: obJect1ves -However, it is:more:efficient if task-
specific groups:or: 1nd1v1dua1s address.spec1f1c problems and ‘devise
-solutions for-them.

-B11. 'Coord1nate req1ona1 o1ann1nq throuqh the B1ack footed Ferret

Interstate Coord1nat1ng Committee.

“The Interstate Coord1nat1ng Comm1ttee was: organized in 1987 to
~ :discuss.and-resolve :general -issues -and. problems . ‘relating to
" black-footed ferret ‘recovery. “This committee will provide a
forum for: d1scuss1on :0f 1nformat1on collected by the 1nd1v1dua1
“State-workinggroups: {see Task:i612).
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Encourage the formation of State workinq groups.

Respons1b111t1es of State work1ng groups include identifying
appropriate black-footed ferret habitat and completing steps

. necessary to get black-footed ferrgts .reintroduced (see

. Tasks 21-24, and 5). State working groups should be composed

" of representatives from State and Federal agencies responsible

for ferret management, and Tand managers with jurisdiction over
major complexes of prairie dog colenies. The land management

o cont1ngent will vary from State to State, and may include State

613.

agencies, (e.g., State lands departments, State parks), Federal
agencies (e.g., National Park Service, Forest Service, Bureau

 of Land Management, Bureau of Indian Affa1rs, Defense
'Department) and pr1vate 1andnwners ' o

Ut111ze a Cant1ve Pronaqat1on Adv1sorv Comm1ttee

"The ex1st1ng comm1ttee is compnsed of the Serv1ce, Nyom1ng

Department, and International Union for the Conservation of

- Nature. Extend membersh1p to other facility participants when

* .they:are identified:.. Ident1fy add1t1ona1 expert1se to be

14,

“called upon as needed

Promote the exchange of sc1ent1f1c 1nformat1on and seek
technical advice.

It s clear from the national attention toward black-footed

ferrets that a broad arena of expertise could be called upon to

. help inthe recovery:effort. .Given the amount of work
. ;addressed’ in: ‘this plan;. avery- opportun1ty to spread the
'“respon51b1]1t1es and tasks needed to-achieve recovery should be

* -seized.. As the recovery program develops, the community of

”[sc1ent1sts ‘addressing recovery problems and solutions for this

species will have to expand with the expanding population. It
is important to attract the most competent and dedicated

- 1nd1v1dua1s to f111 these ro]es -as poss1b]e

6141. Encourage adeguate out51de peer rev1ew of grogosa]s and
L -research ‘uﬂu e e

‘_j';The program W111 benef1t from outs1de peer review that
~keeps research and management on a sound scientific
footing. The frequent publication of research resuits
in refereed journals will provide one avenue for outside
review, but outside review shou]d be 5011c1ted on all
*pruposa]s as a matter of po11cy :
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6142.

~ Continue to_hold workshops relevant to current problems
. in black-footed ferret management and biolegy.

_ Workshops have been held in South Dakota in 1971 and

Wyoming in- 1984 and 1986. Future workshops could

“address topics of importance to. later phases of the
- program, such as re1ntroduct1on and management

Develop a nat1ona1 const1tuenc! wi th 2 1ong term resource commitment
toward the black- footed ferret :

A nat1ona1 const1tuency w11] have much- greater 1nf1uence in
supporting black-footed ferret recovery at: the Federal legislative
level and will provide a greater resource-base to:support large and
complex programs than State or reglonal const1tuenc1es

621.

B2

622.

‘Build local constituencies in each State w1th1n the former
;ranqe of the black- footed ferret o

" Local const1tuenc1es are 1mportant because they" may: be called

upon to-suppert reintroduction within their geograph1c areas.
If Tocal constituencies are able to:take pride-in the success

6212.

Provide an ogoortun1ti for peo ople to ex] er1ence black-footed

- of the re1ntroduct1on effort re1ntroduct1ons are more 11ke1y
‘to succeed. :

Ensure freguent pub11cat1on of gopu]ar art1c1es and.

::_Dﬂétes in the media.

The' Hyom1ng Department current]y 1ssues a quarter]y

" ferret newsletter: and has a media plan: for. black-footed
- ferrets (Wyoming Game and Eish. ‘Department: 1987a) The

__constituency reached:through these outlets must be

~ broadened for greater support of b]ack footed ferret

programs.

Ensure d1str1but1on of ava11ab1e f11ms and educat1ona1

mater1a1s

An exce11ent recent f11m by Ray Paunov1ch Natura1 Image

. Films, Worland, Wyoming, is. available through the
. National Audubon Society. ‘Montana Department of Fish,
“Wildlife and Parks has a free s11de show for schools and

groups.

ferrets firsthand.

The closer the public experience with ferrets, the more
closely they will identify with, and support, conservation
programs for the species.
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624.

625.

6221.. Develop education programs through captive facilitjes.

Because national recovery efforts must be supported
nationally, captive facilities should be encouraged to
- develop educational programs around the black-footed
ferret. The Wyoming Department has developed a
conceptional plan for .the Sybille Wildlife Research and
Conservation Education Center. . . . . = .

- 6222. Establish a national wildlife refuge for grassland

ecology.

A national wildlife refuge dedicated to public education
. about the importance of grassland ecology, using the
- interrelationships of black-footed ferrets, prairie
dogs, and ‘cattle or bison, would have beneficial results
for ferret recovery. The public would have the
‘opporiunity to observe ferrets in the wild to better
_-understand their ecological role. PR

EﬁSﬂré*tHétgthibﬂé]iéuﬁséﬁVatibh3o¥ énizationé.éré'
updated through personal contact.. .

Interested individuals should be encouraged to communicate
their concerns directly to conservation organizations.
Agencies should make special efforts to keep conservation
organizations apprised of their activities and enlist the
support of those organizations for black-footed ferret
programs.

frequent1l

Support the creation of a nonprofit organization with high
credibility to focus attention on the species.

The possibility of establishing an-organization to provide
support for ferret programs nationally (similar to the
Peregrine Fund) should be explored and individuals capable of
running such an organization identified and solicited for their
interest.

Support the Office of Technology Assessment’s call for
Tegislation to establish a National Biological Diversity Act.

An act requiring explicit goals for management of biological
diversity (0ffice of Technology Assessment 1987) would legally
mandate sufficient habitat requirements to provide continuing
evolutionary development for black-footed ferrets. Such an act
should be supported and encouraged by all participants in the
black-footed ferret program. The National Forest Management
Act of 1976 provides for biological diversity.
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64.

Formylate a fundinq“st%ategygfqr.natidn§1_b1agﬁffquted ferret

recovery by 1989,

The scope of programs needed to recover the ferret will require
substantial initial and-ongoing investment of Federal, State, and
private -monies. The Service should develop a long-range funding
strategy to conduct this work beyond ‘the.treatment given funding in

- the implementation schedule of this plan.

Review program progress toward recovery objectives .annually or
SETTrRITS recovery objectives

A formal written assessment of progress toward reaching objectives
- should be produced annually or biannually. Respensibility for

analysis and appraisal -of progress to each point .of the plan should
be assigned, with specific individuals responsible for specific
projects on an assigned schedule... External review.should occur at
longer intervals.: External review.could come from the advisory
committees described in this .plan.or others. Standard review of
projects funded with Section 6 funds could be incorporated as part of

~the internal audit. 'Responsibility of -assigning.tasks. is Teft to the

funding entities and coordination is through.the Service.
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.- PART - IIT
~ IMPLEMENTATION SCHEDULE_
The following summary of tasks and program costs is provided as a general
outline. Specific tasks and a funding strategy which is contingent on precise
schedules called for within the p1an shouid be deve]oped by 1989 (see
Task 63). :

The implementation strategy is: (1) to build a consensus on recovery needs

" through broadening participation in the program, and (2) prov1de incentives to

participants to complete tasks. -

Program participation is to be broadened by: (1).estainshing a number of :
captive facilities, thereby increasing the number. of conservationists with a
direct professional interest in black-footed ferret biology and the geographic
scope of interest, (2) providing, through the Black-footed: Ferret Interstate
Coordinating Committee, a forum for coequal participation of States with an
interest in black-footed ferret reintroduction and the opportunity for those.
States to share in the reintroduction process, and (3) defining the role of
the Captive Breeding Specialist Group or other set of technical advisors.
Efforts should be continued to make contacts with a larger arena of
specialists who might be available to ass1st 1n ferret- recovery

The incentives to participation 1nc1ude (1) a110w1ng part1c1pat1ng breed1ng
facilities to make use of ferrets for educat10na1 or public relations
purposes, (2) providing States with some.means.to more flexibly manage pra1r1e
dogs once key ferret habitats within the.State have been . identified,

management plans have been developed, and protection plans 1mp1emented and
(3) allowing States full management discretion over ferrets in their State -
once national de]1st1ng obJect1ves have been reached o

Def1n1t1on of Pr1or1t1es

Pr1or1ty 1 - A11 act1ons that must be taken to prevent ext1nct1on or to
prevent the species from dec11n1ng 1rrevers1b1y in the
foreseeable future. . :

Priority 2 - A1l act1ons that must be taken te prevent a significant decline
in species population/habitat quality, or some ‘other s1gn1f1cant
negative impact short of ext1nct1on Lo

Priority 3 - All other actions necessary to prOV1de for fui? recovery of the
species.. S . o

Def1n1t1nn of TasL Durat1on'

0ngo1ng - Task wh1ch is now be1ng 1mp1emented :
Continuous - Task or action which will be required over a very Tong or
undetermined period of time.
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APHIS

CBSG -

Abbreviations Used

Fish and Wildlife Service.: -

“'Region 2 (ATbuquerque, New Mex1co)

Region 6 (Denver, Colorado) o '
Cooperative Fisheries and. H11d11fe Research Units
U.S. Fish and Wildlife Service

Law Enforcement

~ ‘National Ecology Research Center
- 'National Wildlife Health Center '

Office of International Affairs
PubTic Affa1rs 0ff1ce__ .

- Realty -

Region 8 (Research)

:~ Region 9 (WO0) :

' "Endangered: Species © S : '

% Wyoming Cooperat1ve F1sher1es and H11d11fe Research Un1t
frwash1ngton 0ff1ce BRI

| eOthers'

An1ma1 and P]ant Hea1th Inspect1on Serv1ce .
Bureau of Indian Affairs '

"~ Bureau of: Land Management

" Captive Breeding Facility SR
<. Captive Breeding Specialist Group
“Centers for Disease Control = -

'+~ Canadian:Wildlife Service e

. Department of Defemse - =~ 7o

U.S. Forest Service - - S

International Species Inventory System

Black-footed Ferret Interstate Coordinating Committee
International Union For the Conservat1on of Nature and ‘
Natural Resources i

‘National Cancer’ Instltute

Natijonal Park Service ' '
Bronx Zoo, New York Zoo1og1ca1 Socaety

"‘National Zoo

Private Land Managers :
Private Wildlife Conservation Group
State Agricultural Agencies

'S0i1 Conservation Service

Secretaria de Desarrolle Urbano y Eco1og1a

State Legislative Branch

State Wildlife Agencies; Arizona, Colorado, Kansas, Montana,
Nebraska, New Mexico, North Dakota, 0k1ahoma, South Dakota,
Texas, Utah Wyoming - :

~University of ‘Idaho :
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usc
UsDI

WGF

U.s. Congreés

U.S. Department of the Interior.:. .

University of Wyoming
Wyoming Game and Fish Department
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General Categories Fnr Imp]ementat1on Schedu]

~ Information Gather1ng -TorR (research)

1.  Population status

2. Habitat status

3. Habitat requirements
4. Management techniques
5. Taxonomic studies

6. Demographic studies
7.  Propagation

8. Migration

9. Predation

10.  Competition

11. Disease

12. Environmental contaminant
13.  Reintroduction

14,  QOther information

Management - M

Propagation

Reintroduction

Habitat maintenance and manipulation
Predator and competitor control
Depredation control

Disease control

Other management

=~ L M

Acquisition - A

Lease

Easement

Management agreement
Exchange

Withdrawal

Fee title

Other

1O U1 LI P

Other - 0

Information and education
Law enforcement
Regulations
Administration

ER VRN
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APPENDIX I.

BLACK-FOOTED FERRET SURVEY GUIDELINES FOR COMPLIANCE WITH
THE ENDANGERED SPECIES ACT .
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BLACK-FOOTED FERRET
SURVEY GUIDELINES FOR
COMPLIANCE WITH
THE ENDANGERED SPECIES ACT

U.5. Fish and Wildlife Service
Denver, Colorado and

Albuquerque, New Mexico

Warch 12, 1986
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Compliance with or disregard for these guidelines does not, of itself, show
compliance with or violation of the Endangered Species Act or any derived
regulations, It is advisable that the appropriate State wildlife agency or
field supervisor, FWS, be contacted if there are any questions about an
activity to be conducted in black-footed ferret habitat.
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.GUIDELINES FOR BLACK-FOOTED FERRET SURVEYS

INTRODUCTION

These guidelines have been prepared to assist lead agencies or their
authorized representatives in designing surveys to “clear" prairie dog towns
prior.to initiation of construction, prairie dog control projects, or other
actions. -They are also intended for use by FWS personnel, as well as any
other State, federal, or private ‘agency or organization interested in
conducting ferret surveys. = = .. i o T L B

These guidelines are“also intended to assist these agencies or organizations

in designing surveys in areas suspected of maintaining a ferret population,

but without confirmed or recent sightings. If a proposed action is planned in
a part of the ferrets" range where.data.indicate that ferrets.are likely to -
exist(i.e.; counties or townships where sightings-are frequently. reported or
where confirmed sightings have been made), the 1imits on. prairie dog town size .
and exclusions described in these guidelines will not apply. To'determine -
whether the limits and exclusions apply to the area proposed for a planned
action the Tead agency should consult with the appropriate FMS Endangered
Species Office. ' SRR

BACKGRQUND?

The Endangered Species: Act (ESA),.as.amended,- requires Federal agencies to .= ...
ensure that-any action authorized,. funded, or carried out by them is not
- Tkely to jeopardize the continued existence.of:.a threatened or endangered - '
species.  Regulations implementing Section:7 of ‘ESA:require Federal agencies: ~

to determine f their proposed action “may affect” any threatened or .

endangered species, .If AJa;de;enningﬂ;x,at,theEProposedfaction,”maygéfféCt"5‘

an endangered or ‘threatened species, then.the agency is-required to. request -~
formal*Sectiqnj7_¢9nsulta;jqp-wizhﬂthguFisy,apd;wi]dlife service (FWS).

The Black-footed ferret (Mustela nigripes) is a federally listed endangered -
species which normally depends upon prairie dog towns for a source of Tood and
shelter, Ferrets are difficult to find and observe because they are . - - -
secretive, subterranean animals whose above-ground activity §s relatively =
brief and predominantly nocturnal. .. ... = ; ‘

11 dogs or.zlter-their habitat could be detrimental to. -
ferrets that occupy prairie dog. towns. : This necessitates that we determine te
the best of our ability If ferrets are present in a proposed action or project
area to determine if the action "may.affect” the species. To help detect
ferret presence on a .prairie dog town, the FWS has prepared the following
guideltnes.” If persons conducting black-footed ferret surveys judiciously
follow these guidelines; agency decision-makers can be reasonably confident as
to whether black-footed ferrets presently occupy a proposed project area. A
survey for ferrets will supplement the consultation process but does not

relieve any agency of their Sectipn-73c0nsultation obligations. -

'Actfbné'éﬁfchjéfiifﬁféféii'
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SURVEY CRITERIA

Delineation of Survey Areas

The FWS recommends surveys for ferrets on all projects or actions that involye
isolated prairie dog towns of 250 acres or more or that pass through a -complex
of smaller prairie dog towns that, combined, could support a ferret HRREE:
population. Recent research has shown that adult and young ferrets can move
for distances of over 4 miles in one night. -To determine if a complex exists,
the center of the prairie dog town to be affected should be considered the
center of a circle 4.5 miles 1n radius. If the combined area of all prairie
dog towns within this circle totals 250 acres or more, the affected prairie
dog town should be surveyed following the procedures described in this .

When additional data1?0E*b13¢k-f00ted'f&rFétsfﬁécoﬁé’§¥a113bﬂe¢ these criteria
will be refined to indicate a minimum-density prey base or be modified to more

accurately describe the size of black-tailed-or white-tailed prairie dog towns
needed to support individual animals or populations of black-footed ferrets. '

Timing of Surveys

The FWS recommends that surveys for ferrets be conducted as close as possible - -
to the initiation of a project. This is recommended to minimize chances of
missing a ferret that might move onto the area during the period betwéen "
completion of surveys and development. ‘Construction projects requiring 1 year
or less for completion should be surveyed for the presence of black-footed:
ferrets within 1 year*before'construction:begdnsi“sA;pnoject*that;cccurs~1n~-
several increments and requires more than 1 year for completion, such as a
coal strip mine, would need a survey for:ferrets on all prairie dog towns in -
the full project area (including the half-mile'strip bordering the project)
before initiating the first annual increment. Thereafter, only that part of
the project area and the half-mile border strip being developed each
succeeding year would be surveyed prior to each year.of impact. =

Project Type

Construction projects - Both Tinear and spatial developments that permanently )
alter prairie dog towns (buildings, facilities, surface coal mines, B
powerlines, roadways, large pipelines, 1mpoundments, ‘etc.) should be surveyed.
The area to be surveyed should include all prairie dog towns occurring on a
project right-of-way and those towns or parts of towns found within _
one-half mile of the construction site or right-of-way border. ‘Projects of a-
temporary nature that involve only minor disturbance (e.g. fences, some -
transmission 1ines, underground cables, etc.) may be exempted from surveys
when project activities do not impact those areas where ferret sightings have
been frequently reported, or where confirmed sightings have been made in the
last 10 years. To determine whether a project qualifies for exemption, the
lead agency must contact the appropriate FWS Endangered Species Field or
Regional Office.
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Pesticide or toxicant use - The FWS recommends that before any action -~
involving the use of toxicants in or near prairie dog towns begins; a survey -
of the area should be conducted. - This includes all prairie dog towns’ S
proposed for control. If phosphide-treated grain, gas cartridges, or-tablets
are the central agent, then the area to be surveyed should include the prairie
dog town where ‘the proposed action is-located, and any other town or portion
of a town within one-half mile of the boundary of the town proposed for )
treatment. If the proposed control agent involves the use of any other - -
compound including those under registration with the Environmental-Protection
Agency, then the area to be surveyed for ferrets should include the prairie
dog town to be treated and any other town or portion of a town within 1 mile
of the town being treated with the toxicant. This difference 1s justified on-
the basis of potential hazards to ferrets caused by secondary poisoning, known
ferret mobility, and observations of ferrets taking carrion. Radio-collared
b1ackefooted-fgrrEts'have-been'obsetVed to move over an area of about 800
acres in a single night, and the species.is known to feed on-all. parts of a
dead prey carcass. B

© 7. USELECTION OF SURVEY METHOD =
Undér thésé gdide11ﬁé$}fihe?éféféﬁiﬁﬁfféédmhended méthod5'to;surveyvfor
ferrets or ferret  sign. ' These are based upon the most recent survey data, and
both involve specific time periods. .~ .. oo LT

Diurnal (danygﬁtlﬁgﬁfféyg‘f&fjféF}eféfaFe?réEdmméndéd'Tfiéurﬁéyﬁiabé

conducted between December 1 and March 31.- This ‘type of survey is used to
locate sign left by ferrets. During winter months, ferret tracks, scats,
skulls, and diggings are-more abundant and obvious because prairie dogs are
less active and Tess 1ikely to disturb or destroy ferret sign, o

If fo]]oﬁéa=as“recbmﬁéndéd, day1jght'séarchés'for féfretjéign should meet the
following criteria to fulfill the minimum standards of these guide]ine;:

f:Ti;:gSéh}ﬁh;ﬁusf}bé}tdﬂﬂbété&ipé%ﬁééﬁ Deéémbéfrl_and“ﬂafch=§l. but not
- - more.than 1 year before prairie dog control or construction is

2. Three éearches must be madé:on éach town with at 1east'a 10-day
- 1nterval between searches. (In late fall, radip-tagged ferrets

have remained underground for up to 8 days on the Meeteetse,
¥yoming, study area.)

3. -0n béréigfbﬂn&:(nb.5ﬁ6§;é6ver); surveyors must make hole-to-hole
- inspections for sign, . -0 0 e R :
4. Following fresh snowfall, vehicles may be used to search for
. 'tracks or ferret diggings, but complete visual inspection of each
_portion of the town surveyed is required {i.e, visually '

overlapping transects), -~

5. If ferret sign {s observed, the prairie dog colony and any portion
of the colony that extends beyond the project boundary should be

surveyed using the spotlight methods described in Section 2 of the
night search methed.
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Nocturnal (nightime) surveys involve the use of spotlighting techniques for
1ocating ferrets. This survey method is designed to locate ferrets when the
maximum population is expected to exist, Night surveys are recommended for
the period July 1 to October 31. At this time, litters become active above
ground at night, and as fall approaches, ]1ttermates establish independence
from the mother., Research has shown a marked decrease in ferret activity
and/or sign above ground-in November, April, and May. Expending resources to
find ferrets during these months is not recommended, because .no acceptable '
confidence can be . p]aced on the resu]ts of surveys conducted during this
period. ; _ . :

If fo]]owed as recommended spec1f1c cr1ter1a for meeting minimum FHS
standards for -nocturnal- surveys 1nclude- !

_1..'Surveys should be conducted betueen Ju1y 1 and October 31 but not
- - more than 1 year before prairie dog control or construction
begins,

2. The prairie dog town should be continuously surveyed by

spotlighting during the hours between dusk and dawn on each of
3 consecutive nights. Depending on vegetation and terrain, large

- prairie dog colonies should be:divided into tracts of 320 acres
and systematically searched.. During each night of search, the
prairie dog town or tract should be searched three d1fferent
times; e.g., .the town might be searched from dusk to 10 P.Ma,
-again "from 11 p.m. t0. 1 a.m., and a: third time from 3 a.m. to

coo5 a.ma . on each of three consecut1ve n1ghts. ~-; : :

_ 3..;0bservatlons on each pra1r1e dog town or tract searched should
beg1n at.a different starting point ‘on each successive night to
maximize the chance of overTapp1ng black footed ferrets naghtt1me
act1v1ty per1od

4. A survey crew cons1sts of one veh1c1e and two observers equipped
.+ . :with one or two 200 to 300 thousand candlepower spotlights. In
~-terrain not. suitable for vehicles, a crew will consist of two
individuals working on foot with battery powered 200 to
300 thousand candlepower spotiights,

i Survezlheoorta‘

The following outline provides a general Ssummary of the types of 1nformation
useful to the FHS in reviewing the results of ferret surveys for concurrence
with an agency's deciston of “"may affect” or "no affect.” This report will be
used to assist in Section 7 compliance decisions, Headings listed can be used
in field data forms to-ensure that all pertinent data are collected and
surveys are not unnecessarily repeated, ' It is recommended that a report
summarizing survey data be prepared for each project and submitted to the lead
agency and to the appropriate FWS Endangered Specles Field or Regional Office.
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_ Surveyor Qua11f1c3t1ons

Night Search (July 1 to October 31) or Daylight Search (December 1 to

" March 31)
{1) Date
(2}  Hours spent searching (times started - stopped)
Eag Acres searched .
4) Number of colonies searched
(5) Number of burrows inspected
(6) Ferrets or ferret sign observed and 1ocat10ns
{7; ‘Photos taken
8) Searchers' names '
(9) Weather conditions (1include if bare ground or snow)
210 Hethod .of search (backpack, vehicle, foot)

11) Mapped survey route-and’ 1ocat1on of prairie dog town‘

Survey Summary

Starting and completion dates for the survey
Total hours of spotiight. search
“Total acres spotlight searched -
Total® colonies. spot. ight searched S ST
Total ferrets. observed and 10cat1ons by night searcha
“Total ‘hours ‘searched in daylight ' . :
Total area searched in day11ght
Total colonies searched in dayl{ght
Total ferret sign observed and location of sign seen during day11ght
search | o
0) Narrative describing search technique(s) used
) Happed Iocat1on of central proaect S

OO0 LN D W N
L i S WL L S L e

s- l--‘

The “FUS ‘has estab]ished a mechanism to provide Specific tra1n1ng for
conducting ferret surveys. This formal training (a 1-day workshop for
biologists) is currently available through the . Myoming Cooperative Fishery and
Wildlife unit, Box 3166, University Station, Laramie, Wyoming 82071. All -
surveys shou]d be. conducted under the superv1s1on of a trained survey crew
superv1sor. ';,'h_ SRR, S

" FWS and B1ota Research and Consulting of Jackson Hyoming. have c011aborated

findings from Mceteetse, Wyoming, ferret studies and prepared a fleld: gu1de.
Handbook of Methods for Locating Black-footed Ferrets, - This document is
pubTished by the Bureau .of Land Management and provides detailed methods for
locating ferrets and 1nterpret1ng ‘sign.made by ferrets under field conditions,
This handbook will be useful when ‘desfgning surveys for ferrets whether for =
Section 7 compliance or for locating ferrets for conservation and recovery
purposes. A copy of this document may be obtained upon request from:
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i. Bureau of Land Management 2. ‘Biota Research and Consulting
Kyoming State Office Box 2705
P.0. Box 1828 Jackson, Wyoming 83001 :
Cheyenne, Wyoming 82001 T
o 4. U.S. Fish and Wildlife Service
3. Hyoming Game and Fish Department -Endangered -Species QOffice

5400 Bishop Boulevard " P.0. ‘Box 25486, DFC. .

Cheyenne, Wyoming 82001 . . . .‘Denver, Colorado 80225
COORDINATION OF SURVEYS 7
This section discusses coordination measures théﬁffﬂs beTiéVes are vital to

completing a survey. '

State Wildlife Agency

The appropriate State wildlife agency should be contacted .prior to initiating
ferret surveys. They may provide historical {nformation or 1iterature :
pertinent to the survey or .offer suggestions ‘regarding access or landowner
contacts needed for the survey, In addition, some States may require special
permits for spotlighting wildlife, T I N T N S

Other Local Authorities

We recommend that survey planners contact local-authorities and conservation
officers (game wardens) before initiating surveys. Many sheriffs' departments
cooperate with State conservation officers in investigating possible game
violations, Spotlighting crews are often reported to the game warden- and
sheriff by local citizens and ranchers, and proper coordination of survey
activities should prevent unnecessary conflict with these groups and agencies.

PROCEDURES TO FOLLOW IF FERRET SIGN OR A-FERRET IS LOCATED .. .

Some wildlife agencies of States located within the potential range of the
black-footed ferret have developed a procedure to follow when ferrets are see ;
and reported. A modified copy of the Montana procedure is appended - -~ = = =
“(Appendix I). -HWe recommend that agencies or their representatives .request '
State procedures and review them prior to conducting surveys. .. If you observe
a ferret while conducting surveys, you should notify the closest Field or _
Regional Office of the FWS or the respective State .Game and Fish Office as -
soon as possible. A 1ist of agencies and contacts s attached for reference
Experience has shown that premature release of a ferret sighting to the news
media can have lasting negative effects upon recovery actions in the area. We
therefore request that contacts with news media be avoided until the presence

of a ferret is confirmed by the State wildlife agency or FWS and necessary
landowner contacts and discussions are completed.
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APPENDIX 1

PROCEDURE TO FOLLOW WHEN FERRET ‘REPORTS AND/OR VERIFIED SIGHTINGS ARE RECEIVED

(Montana Department of Fish, Wildlife and Parks)

The following procedure is recommended to.establish a chain‘'of action that has
been agreed upon so each party's respons1b1]1ty is defined. This should
result in a speedy and smooth.course of action when sightings are reported.

1.

2.

The (- lead or_your agency ). will act. as a central clearinghouse for all
ferret reports/signtings.and wiil inftiate this reaction response
procedure when:ferret report/s1ght1ngs have been made. - E

Al ferret reports/sightings should be transferred to the ( lead or your
agency ) within 8 hours’ of . receipt. These reports shou1d be g1ven to the
oTTowing people in order of- priority-- :

Name 'th:”_xa ) Office Number ”. "Tl" - Home- Humber

During non-office hours these 1nd1v1duals shou1d be contacted at their
residences. i SR

3.

To expedtte transfer of .report information.within each agency, it is
recommended that the f1rst dindividual, obta1ning the 1nformat10n contact
the ( lead or your agency ) directly. Pl

Information to be obta1ned and” reported should 1nc1ude the follow1ng-

a, Name, address and telephone number of the observer (and person
reportang) Fl 3 :

b. =Complete descr1pt1on and mapped 1ocat1on of observation as well as
geographical Tocation (township, range sect1on), y

‘¢. Date and time of observation

d.’ Number of animals observed-i*»:th‘ et
e...Distance to an1ma1(s) observed 1n feet- f'-'
f. Length of t1me observed-

g. Activity of an1ma}(s),

 h. Prox1m1ty of nearest prairie dog comnunity,_andse"

i. Circumstance of observat1on. -
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5. The following individual(s) will evaluate the validity of the report: -

.a'

b.

c.

Observer reliability. High = 10 pts., Moderate = § pts., anrd Unknown -

and the report will be scored based on the following criteria:

or Questionable = 0 pts.;

Location. On a prairie dog town with other p.d. towns within § m1
10-pts., on or near p.d. town and few other towns w1th1n 5 m1
5 pts'! no p, d. towns in V1C1ﬂ1ty = u Pts.’ g S

Distance of .observation. Within 50 yards or up to 200 yds through
4+ power telescope =10 pts., ‘within 50-100- yds or, 200 to-400 yds.

through 4+ power scope = 5 pts.. over 100 yds or 400+ yds. through
4+ power scope 0 pts.; .

Length of time observed 5 or more min = 10 pts., 30 seconds to ,gf_'"\ .
S min. = 5 pts., less than 30 seconds = Q pts., and:: : :

Descript1on of animal. Mask = 2 Ppts., Size = 2 pts., Ta11 1ength or
color = 2 pts.. Body co1or = 2 pts.. and ‘Leg. color =2 pts.

The following categories wou1d be determined based upon the above scor1ng
system:

7.

8.

a.

b.

d.

Highly;brobab]e}. 40- 50 pts with no zeros on any cr1ter1a.;_5f55:-'

- Action: Followup ‘recommended w1thout delay,

Likely. 30-40 pts. with no zeros or 40- 50 pts w1th one zero._,ffv

~Action: Fo]1owup w1th1n two days-”'

fair., 22 30 pts w1th no zeros or 30 40 pts w1th one zero. s
Action: Followup if convenient or 1f other reports have come from

same vicinity; and

Un]'{ke]y- A'l'l Other p°1nt Categor.‘es. . R ; s :,. : . =
Action: No action recommended. B T e S T

If a followup is planned, the FHS and { 1ead or your agency ) will be
notified Tmmediately and a decision made as to which ot the agencies

should begin the followup procedure. - If no followup 1s planned, the .

information will be forwarded to-the above" parties by mail

A followup search in response to a report will be as fol]ows-

a,

One to three (maximum) of the 1nvolved researchers w111 contact
private landowners 1n the vicinity of the search and inform them of
the desire to followup and solicit their support

Up to four field b1olog1sts will begin prearranged surveys and

v

The length of time spent in the area surveying will be dependent upon
the judgment of the field researchers.
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9.

when a ferret sighting has been made, {mmediate confidentially will be
ma1ntained, and the following action wiil be taken:

a. The FWS will be notified, consu]ted, and impending procedure will be
agreed upon; and .

b. The landowner/Tessee or public agency landowner will be contacted by
(lead or your agency ) within 48 hours, if possible, to work out
details of the Tollowup effort

116






1

Lists

APPENDIX 11

1. U.S. Fish and H11dlife Fie]d Office contacts shou1d be made w1th the
appropriate Fleld Supervisor or. Regiona] Director, attent1on ‘the fo]10w1ng

individuals when possible:

Wayne Brewster

Ronald Crete

301 South Park

P.0. Box 10023

Helena, MT 59626 -
Te1ephone FTS 585- 5225
or (406) 449- 5225
(MT, WY)

Wally Jobman

0ffice of Endangered Species
U.S. Fish and H1ld11fe Serv1ce

Room 430

1811 West 2nd Street
Grand Island, NE 68801
Telephone FTS:541-6571

Robert Ruesink

Field Supervisor

2078 Administration Building
1745 Y. 1700 S.

~ Salt Lake City, UT 84104- 5110‘1~

Telephone FTS 588-4430 - . .
or (801) 524- 4430 _j__-:

Bob Leachman I
Office of Endangered Species

. Y.S. Fish and w11d11fe Service -
529 25 1/2 Road ' -

,ori(303)¥381;55713,g-e?’f;g}_j{?'

James Johnson;::'

Office of Endangered Species o
U.S. Fish and Wildlife Serv1cey;;

500 Gold Avenue S.W. ..
Albuquerque, NM 87102
Telephone FTS 474-3972
or (505) 766-3972 .
(AZ, WM, Tx, OK) |

Grand Junction, CO 81505
Telephone FTS 322 0348
or (303) 241-0563

(co)

Max Schroeder :
0ffice of Endangered Species

U.S. Fish and Wildlife Servicer* '
134 union Blvd, = = = - :

JT. Lakewood, CO 80228 .;"

Telephone FTS 776- 7398‘:
or (303) 236-7398 ..
- (MT, WY, UT, ND, SD, KS, NE)

2. State contacts shou1d be made with the appropriate State Director,
attention the following individuals:

- Colorado

Judy Shephard

Nongame Biologist

6060 Broadway

Denver, CO 80216
Telephone (303) 297-1192

Montana

John D, Cada - :

Fish & Wildlife. 81010915t Superv1sor
Box 5, MSU Campus :

Bozeman, MT 59717-0001

Te]ephone (406) 994-6363

17,



Kansas

Marvin Schwilling, Project Leader

Nongame and Endangered Wildlife
Kansas Fish and Game Commiss1on
Res. Office : -

832 E. 6th St. )
Emporia, KS 66801
Telephone (316} 342-0658

Montana

Dennis L. Flath

Nongame Biolegist

Box 5, MSU Campus =
Bozeman MT 59717-0001
Te]ephone (406) 994-6354

North Dakota

Stan Kohn : _ :

Nongame Management Bio}ngist
North Dakota Game and '
Fish Department -

2121 Lovett Avenue.n
Bismark, ND 58505

Telephone (701) 221-6300

South Dakota

George Vandel : o
South Dakota Game, Fish and i
Parks Department =
Sigurd Anderson Building
Pierre, SD 57501 . -
Te]ephone (605) 773-3387

utah .

Robert Hasenyager

“Utah Division of Wildlife
Resources

1596 West North Temple
Salt Lake City, UT 84116
Telephone (801) 533-9333

Nebraska

Roés Lock
Nebraska Game and Parks
Commission

- 'P.0. Box 30370 -
- Lincoln,

NE 86503 °
Telephone (402) 464-0641 -

New Mexico

Dr. John Hubbard -

George Schmitt o
Mew Mexico Department of o
Game and Fish - - BE

Villagra Building
Santa Fe, NM 87503

_Telephone (505) 827-7899

Wyoming

Harry Harju - - ' '
Supervisor: nf B1o]ogical Services
Wyoming Game and. Fish Department
5400 Bishop Blvd.,

Cheyenne, WY 82002

_Telephone (307) 777-7631

Dave Be1itsky o
Black-footed Ferret’ Program
Coordinator '

Wyoming Game and Fish Department
2820 State Highway 120 - :
Cody, WY 82414

Télephone (307) 527-7125
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L APPENDIX II.

. : FEDERAL REGISTER: ENVIRONMENTAL PROTECTION AGENCY INTENT TO
= CANCEL STRYCHNINE RESTRICTION
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ENVIHONMENTAL PHOTECTIOH
AGENCY

[OPP-20000/7F; FAL 3164-5]

Strychnine; Intent To Cancel; Partial
Withdrawal of Prior Cancellation
MNotice

AGENCY: Environmental Protection
Agency.
ACTION: Notice.

SUMMARY: On October 19, 1883, EPA

concluded its special review of pesticide

products containing strychnine and .
issued a notice of intent to cancel -
registrations of and deny applications
for strychnine-containing pesticides -

- used for control of certain rodents on .

rangeland, pasture, cropland, and non-
agricultura] sites and required
modification of the terms and conditions

- of registrations for strychnine-

containing products for control of
certain rodents and birds on those sites.

. 48 FR 48522. A hearing was requested to

determine whether registrations for .
sitrychnine-containing pesticides should
be canceled for control of prairie dogs
and meadow mice and whether the

-~ modification of terms and conditions of

registration for strychnine-containing

pesticides for control of ground squirrels -

shouild be required. Prior to the
evidentiary phase of the hearing, the
active parties engaged in extensive .
settlement negotiations. "As g rgsult of

information presented:and commitments. .-

made by the parties to the? resullmgw

- settlement agreement, EPA has - e

determined thatunconditional
cancellation of strychnine regmtrahune
for prairie dog and meadow mouse-

" control is olonger necessaryto prevent

unressonable adverse effects on the.

original noticeof intent to cancel as it -
pertains to product registrations for
control of prairie dogs, meadow mice,
and ground squirrels and issues a notice
of intent to cancel registrations and

.-~ deny applications for, strychmne- -

containing pesticides for prairie dog, '
ground squirrel, and meadow mouse

control-unless medification of the terms -
- and conditions of registration are made.

in accordance with this Notice. .

‘DATES: A request for a hearing by a
registrant or an applicant miat be

received on or before April 3, 1987 or . .
- within 30 days from receipt by mail of -

thie Notice, whichever date is later. A
request for a hearing submitted by any
other adversely affected person must be
received on or before April 3, 1987.

_ ADDRESS: Requests for a hearing must

be submitted to: Hearing Clerk {A-100), -

. eertain peetieldes containing stryc]mm

deny applicationsfor certain-use
- ~strychnine-containing pesticides and

.were modified. This prnpused de

. and the Secretary of Agriculture, In
- 'eddxtmn, EPA solicited further
.‘comments from the public on 1
. proposed decision, After evaluation 'of
.- .the comments received, EPA published
.. Notice of Intent'to Caneel registration

. containing pesticides for certainuses

. ..:conditions of registrations for . .
environment. This notice withdraws. the . " strychnine-containing pestici des for:

-other uses, in the Federal Registe

“"registrations for the control of prairie.

" canceled and whether strychning
- registrations for control of ground "
- squirrels:should-be canceled unlese

" now been canceled by operation of law -
* or have had the terms and conditions.of

Emnmnmentel Protection Agency, 401 M fulluwmg would be the only active

5t., SW.,;Washington, DC 20460, .

FOR FURTHER INFORMATION CON‘I"MH""
mail: Walter Waldrop, Registration

-parties during the strychnine
cancellation hearing: (1) The U.S.
Environmental Protection Agency, [2)
Division (TS-767C), Office of Pesticide " .. the State of Wyoming, (3} the State of
Programs, Environmental Protection .-~ South Dakota, [4) the American Farm .
Agency, 401 M St.,, SW,, Waehmgtnn, nc :Bureau Federation, {5) the Sierra Club,
20460, o+ . (8) the Defenders of Wildlife, (7) the U.S.

Office location and telephone’ ‘niizibie Department of the Interior, and (8) the
Rm. 1018, Crystal Mall Building #2,1921", . *U.S. Department of Agriculture.
Jefferson Davis Highway, Arlin, ] Subsequent to the pre-hearing,

[708) 557-5403. conference and prior to the taking of

SUPPLEMENTAHY lHFOHMATIOH. testmmny. the EGUVE parhes obtained
stays of the proceedings in arder to

I. Introduction

attempt to reach a negatiated

EPA issued a Notice of Rebuttable settlement. It was during the course of

Présumption Against Registrationfor

employed'in strychnine application that
would reduce. the environmental risk to -
the extent that it would be outweighed .
by:the benefits of use. With the- ~ -

" exception of Sierra Club and Defenders
:of Wildlife, all the active parties have
agreed to a settlement.

-The Administrator has determmed
that the use of. eh'yehmne-contﬂ.mmg
peiticides for the conirol of prairie duga.

published in the Federal Register.o
January 13, 1877 (42 FR 2713),
natice identified possible risks
associated with the outdoor;:above- -
ground uses of strychnine-containing -
pesticides and solicited public.cominen
relevant to the risks and benefits:of =

these uses. On November 5,188, after :
evaluation of comments, EPA publish
& Position Document {PD 2/3] which
proposed to cancel registrations:

not pose: unreasonable adverse
environmental effects; if the terms and-
nditions of registration are modified
:get forth by the Settlement
“Agreement, as amended. This Notice
-announces EPA's. decision to mthdrew

conditionally cancel other uses usless.::

was submitted for review and comment

to the Scientific Advisory Panel (SAP) . “that portion of the original notice of

.regietratmne of sirychnine prodncts for: -
prairie'dog, imeadow mouse, and grcmnd

for those uses unless the terms and -
of and deny applicitions for strychnine- "conditions of the pertinent strychnine
necessary safegiards agreed {o in the ~
gettlement. The portion of the nngmal
wancellation notice pe
strychnine regutrahoue “for coritrol of -
other pests is unaffécted by this Noﬁce.
_‘If the terms and conditions of

and require modification of terms and

October 18, 1983 (48 FR 48522),.Th
Agency received requests to hold:a . .
hearing to determinie whether stryghning

by this Notice, the Administrator has * -
dogs and meadow mice sheuld b
coniaining pesticides for the control of _
prairig dogs, ground squirrels, and =~
meadow mice will cause unreeeonahle
-adverse environmental effects. Fajlire .
to modify the terms ani conditions of

certain terms and conditions of
registration were modified. Except for e
those usés for which a hiearing was - '
requested, all strychnine regletrehnns
for outdoor, above-ground uses have

grmmde for cancellation. '
** This Notice ig organized jito nine -
" units, Unit I i5'this introduction, Unit II,

registtation modified as proposed in th
October 18, 1983 Notice of Intent. tn :
Cancel,

A pre-hearing conference was. held in
* which it-was determined that the : 75

3 general ‘discugsion of the regulatory

. framework within ‘which this action is
taken. Unit 11T summarizes the risks and,
_-benefita associated with the relevant’

" useg of. eh'ychnme. Unit IV discusses the

-squirrel ‘control, and to issue a new " - ¢
notice of intent o cancel registrations j:‘j

to Lo

e .ground squirrels,-and meadow mice will

"intent to-cancel which pertained to -~ - -’

registration are modified to include the "

registration are not modified ds- required N
“determined that the use of strychnine-'

registration as required by this Nnhee ie .

-entitled, “Legal Background," prowdesa -
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ragulatury opnons Unlt Vv presents the
regnletory decision. The strychnine
Settlement Agreement, as amended,
appears in Unit VL Unit VII describes ..

the label modifications reguired by this -
Notice. Unit VIII contains comments of -

the Scientific Advisory Panel and the
U.S. Department of Agriculture along

with the Agency's responses-to'these .. .

comments. Unit IX, entitled “Procedural: -

Matters," provides a brief discussion of -

the procedures which will-be followed in’

implementing the regnlatory-action - -

wh\[rhmh the Agency is mmounmng m thm
otice,

I Legal Baukground SER
In order to obtain a reglsh'atrun for a-

pesticide under the Federal Insectwlde, strychnine..G enerally. the Agen cy

o determined that,in light-of mudeat
* benefits; certain of these usesof

Fungicide, and Rodenticide Act, .

{FIFRA),:as amended, an: applicant for o
registration must.demonstrate thatthe . .

pesticide satisfies.the statutory stnudart_:l

- for registration. The standard for

‘. environment™ i m defined under FIFRA'
- section 2{bb) s "any unreasonable ris
to man or the environment, taking intu
- account the eGonomic, social; and ™ - - - .
.environmental-costs and-benefits af: tha i

. accordance with' cummunly reco I

~ pesticide poses riaks which are. greater

t

. the Agency determines that- auch

" require | that-such changes

reglatrahun under FIFRA section. 3[(:][5]
requires, among other:things; that the -

pesticide: perform jis intended function -
withdut causing “unreéisonable advers
effects-on the: environtent. The te

use:of any pesticide.” This:standard.

- requires:a finding that the benefits: ofthe:-

.. use of the pesticide exceed:thé risks-of
* use, when-the pesticide-is used in

compliance with the terms:and-

conditions of registraticn:orin -

practices,” ©.
In delerminmg whelher

than the benefits, the Agency: cnnmder
possible changes 16 the terms and. :

conditions-of registration which can’
reduce risks,.and-the impacts of such
mudjﬁnalmns on the benefits'of v uae “Af

changes reduce rigks to the level: wh
the benefits outweigh the rigks; it may
8 made in
the terms and conditions of.the = .7
registrations. Alternatively, the: Ageno

may determine that no changes'in the. .
terms and conditions of a registration - -.

will adequately assure that use: uf the Sl
- pesticide will not pose:any*: e

unreasonable adverse. effacls If the -
Agency makes such a: determmation.
may seek cancellation, and;iif::

' necessary,’ suspenaion. In elther caee, -
the Agency may issue a Notice of Intent .

to Cancel the: reglstrahuns ¢ the Nuhce
requires changes in the terms and - E

conditions of registration, cancellahon
may be avoided by making the specified _

; strychnine. is
-and. ground;squm'els ‘would: |eqpard1ze
-the continued-existence of the black: . .-
-footed ferret; an eridangered species.” -

-!:perrnit éﬁ'yuhnine ,treahnent in 1ts :

correntmns set furth in the Nuhce o
Adversely affected:persons:may also "
request & hearing on the cancellation of
a specified regisiration and usg.if they
do soin a legally effective manner, That
registration and use will be maintained
pending a decision at the close of an -

. administrative hearing.

HI. Summary of:Risks aud Baneﬁtﬂ L
Dalenmnatmn : L

: 'A. Rmk Determmatran

In the Strychnine nanuellation notice; -
* EPA referred to Position Documents 2/ 3

" and & (PD #2/3, PD #4), in which.the ...

Agency set forthin detail its asseasment
of the:risks and benefits “associated w1fh
the outdonr,above-gruund use’of -

sirychnine caused unreasonable ad'verse

“effects on the environment beuause of .
- the risks they pose to nontarget’ BDBGIEB.

- Spegifically, the Agency.determined that
ed:to control prairvie doga - .

Thé: Agency identified dtryc €:HE "

‘highly toxicto dll carnivores-upon whwh
‘it had begr _tested and’ determined thatit™

rta. feed on prairie- dog and

ground s qmrrel tiirtasses that had been -

.poisined with strychnine:and that under
-certain-field gonditions: they would die
from secondary pmsuning;’ Furthermore, :
“the Agerfmy -was:info : e

e 'the presence of black-footed : -
t.a ifficient safeguard to:

__reconmderad itai original "jeupard Y
“opinion. ri

B?sed upon further

: Wyoming blaok- ,funted ferret: pupu]atian.
-OES determined:that, if no-ferrsts were
found iri ‘a:pre-control:black-footed -

- “ferret:survey-conducted agcording | to

-+ OESsurvey guidelines'and'the - -
“~requirements of this Notice,: strynhmne

could be used to-control prairie dngs

' and ground squirrels without

“jeopardizing the continued. existence of
the black-faoted ferret. Furthermore, the -
States of Wyoming and South- Dakota

-agreed to-establish-programs -whereby -
- those: Btatea would uontrnl strychnine

122

- .cancellation of and restrictions 4n b
registrations for prairie dog;. meaduw DI
* mouse,-and ground squu'rel was in erfor,

' '_N_. -Reglilélﬂr'&' Dliﬁ‘“.lé

dtstnbuhun far prairie dog uontrul and
help monitor the conduct of the pre- -
control black-footed ferrét surveys. EPA-
has, therefore, been persuaded that if-
the terms and conditions of strychmne

- registrations are modified in accordance
- with this Notice that the risk to the -

black-footed ferret from secundary
pomomng will be greatly reduced

. B Benef:tsﬂetermmatmn '

. As discussed in detail in PD's #2[ 3
and #4, EPA has determiiied that the
impact of cancellation of strychnine -

: regmtrahnns ‘far peshmden used for.

prairie dogs:-would be minor. Under thé
worst case assumption, for example, - -
" EPA estimated that there would be .

.slightly more than'a $1 million do]lar o
.. annualincrease nationwidein ;Y
: applmatlon coat if sh‘thmne

registrations for prairie dog contral were .
_-tobe.cancelled. The economic impact of

) cancellahun of registrations: for meadow ~

mouse control and: for restricted: grmmd
" squirrel control was determined to'be 80

- slight as to'be’ neghglhle. EPA haa not i

*: been persuaded that.its ungmal _
evaluation of economic impact of,*

“ EPA- has determined that um'estrwted' :

_ use of strychnine-containing pesticides
- for control.of prairie dogs and ground -

. sqmrrels poses a risk of secondary '_ .
poisoning to the black-footed ferret.
.;However. thia risk may be greatly -

-reduced if the termi-and’ condiﬁnns of
_ registration for nh-ychnine-containing
peatmidea are modified in auuurdance

- with this Notice, * "
ted ferret survey to : -

In reaching the decision. to uIluw R
' continued registration for strychnine-

-containing pesticides for control of .

prairie dogs, ground squirrels, and

-meadow mice, the ‘Agency. considered
‘the following regulatory options:

. 1. Continuation of the registratmné fnr

: prame dogs, ground squirrels, and .
© . meadow mice without addrtional
Sl restrictions. " -

2, Continuation of: the reglstrahunﬂ fur
-prairie dogs;-ground squirrels, and "

~meadow:mice with modifications of tﬁe
- terms and conditions 6f registration.

3. Cancellation of registrations of and

' '- denial of applications for all strychnine-
' coutaining pesticides for-control of -
" prairie doga. ground squirrels. and

meadow mice., |
In considering ophun 1, EPA

" concluded that stryuhnma uontaming‘ |
-+ . peaticides used. accordmg to current -

- labels for control of prairie dogs and

. ground sguirrels wonld preaent .
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. unreasonable adverse environmental

effects. As discussed in PD's #2/3 and

. #4, the minor benefits of use do not
outweigh the risk to the black-footed

ferret, an’ endangered Bpeme. fmm .
secondary poisoning.
Int considering option 3, EPA has now

" determined that cancellation of

. strychmne regisiration for cnntml of .

prairie duga. ground squirrels and

. meadow mice is no longer necessary.
" Basedupon the representations made by

. safeguard the continued. éxigtence of the -

.. has determined, as it had under the -
- previous noﬁue, that therisk: tothe

Com,

- not bexused for grovid sqidreel eonirol.

3

-+ riskto'the-black-footed fervet from:
- .’ secondary polsoning if the terms and .
" conditions df registrition nretmodiﬁeﬂ-'
. in accordanne ‘with. !]nsNotice.. e

,V. Rngulntory Demsmn el

determined that the use of; strychnine—

v strychmne—comammg pesticides fu

. contai

the U.S,-Office of Endangered Species - -

(OES) and the States of Wyoming and -

.. SouthrDakota during the settlemént .
negotiations, EPA has determined thata

pre-conirol black-foated ferret surveyin-
accordance with DES survey gmdelmes

and the reqimrements ‘of: 1hurNoncE,a.p"ﬂ »

a state program under which the sta
would be the only-distributar. of -

prairie'dog control wonld: suiﬁmenﬂy
bladkfonted:farret. Furtherinore, EPA -

black-fogted ferret framuse-of .
atryuhnme-conta:mng peaﬁmde*’far

control of ground; aquirrels is- auEEcient!y -
. low if application is restricled iri--
accordance with this Notice, The mos

important ground squirral apphcahnn

restriction creates & buffer zone &r und T

a prairie dog eolony within which
strychnine-cohtaiting pesticides:could:

EPA has; theréfore; décided to adopt:
optien 2. Despite. relaﬁve gr iow Beneh
aasnmatedmth

pestxcndea for 'prairie dog;
gmun& squjrrei ‘and meadowmouse
contral, they ontweigh-the even lower-

The Adniinistrator’ has deuided In ,
partially withdrawthe Notige. ufe]ntent
to Cancel Certain Strychnine
Registrations of:Detobsr10, 1083. (481711 :

_ 485227 and to issue a new notice.

The Admiinistrator ] has Further -

containing pesticides for prairie dog,
ground squirrel, and meadow mouse

effects to the' environment vnless the

terms and conditions of registrations. are’ :

medified as described below andin - °
accordance with the Sattlemant
Agreement (Unit VI] :

VI Sattlement Agreemenl, as.Ammdad:

 The'textof the setﬂemantagreemem '
as amended, is set forth below:

1

X auy-physica} evidenna of ihe presence
- blackdooted ferrats to-the’ Bpproprinte
* ‘regional office oF-the'U.S: Figh and Wﬂdlifa
.Service (FWS] for Farthi

£ e ghai Al evidence; and further inveatigation

*. treatment area; Based on ita:findings !
» recomemend whther: {1) The fequested use'of -
.. strychnine should'be permitted: -accotdingto.

- the terms and conditions of régistration and,”
. control will cause unreasonsble. ‘adverse

L Intraduction

The undersigned parﬂes‘(herelnaﬂer

-“partien”] have negotiated the following
settlemenl agreemenl. The purpose of this "
_ settlement agresment is to allow the =~ ..
" continued registratiun and useof atryl:hnlne
to contral pmme doge, ground squirrelg,. and
meadow mice under conditions which will
avoid jeopardizing the biagk-fooled ferret, an
endangered npecies, and which:will: reduce
the risk of adverse effects on other nontarget -
gpecies. To achieve thig goal, the parties -
agree that the terms and conditions of .|
strychnine ragistration for cantrol of . prairie

dogs will-inalude {1} the establishment of A

state program for exclusive distribigtion an
man.itormg of strychning for.use-on; ‘prairie -

dogs, {2} compliance w:thBIa::kFuotedFenet

" Survey Guidelines.devslopad by thelks .Eiah
. &-Wildlife Service, and:(3) cerfain’ labal-’

statements, Certain Jabe] statements will alun
-+ be added o the Iﬂheia of pmdunls ‘hltand

program:Far examp

will-ulijize t

er review and -
-examination by the FWS Rizglonal Office
Endangered Species Btafi- Sgepialiut.—:Based
upon the  suvey Teportand analysis of an

..where deemed: appropriate, PWS willmakea .

. finding concarning tha presence or ahsi gaof

' black-footed ferzets in the pmpnnad Al
it-wh

if necessary,-any.other. cenditions relating to -
blagk-footed ferrats, deemed.neceasary: um:ler
the Endangered Spacies Act indicated by

" FWS, (2} the requesied nse shouldbe .
prohibited for the treatment drea and/or any
other area where ferrel presence is- venﬁed
by FWS, {3} another black-footed ferret
survey should be completed before a’final .
decision régarding use is made: The -

. recommendetions of the FWS.will be binding

*_ on the states end users pursuant4o the tarms .

: subaequen‘t edlhnns. Fany,

"mnompaublemlh Ihe1ermu and mnﬂlﬁnn

chndmnn&uf'lhz‘survay gnidallnemniﬂl '

of this seltlemanl and lhe app]wable n
provisions of FIFRA."

If the survey has nnl discovered any blau'k- t

footed ferret-or evidence indicating the

-. presence of a black-footed ferret, orif FWS -
fails to: respund te.a-referral which does not -

" include submibsion.of any physical evidence
within two weeks; the agency responsible for
administering:the program may determine.

whether or not’ lopanml the requested usa of

. strychnine,'apd. mayimpose additional .
. restrigtionsmot: tnconsistent-with the label, lf

* the referral:to FWS includes physical .. .
avidence which-will require’ !a'hnrntury e

. ‘analysis, FWS:will contant tharesponsible ' -
agency within the two'week period set Torth -

* herein and indicate a time certallrinw]uch jl

will respond to the referral.

If.stryuhmne h‘aahnenlj‘ur.uuntml nl' ;

ah'_vuhnine for. ennhnld?pglalrie dogs to veﬂﬁf oL
" thatanch pae fsiin accordance-with e ¥enng= . ..

Specles:Act” of Jenuary

Ssrvme [Survey Gmﬂaliuetﬂ. m:d‘ita
fid {ﬁ‘ , spat':iﬁ'

-of this setllement ducumanl..ﬁm-»tannranﬂ

control.
:[‘vha.Sumey Guidshnemau dmﬂed. wam

:éeveluped wolely to spplyto Pederal-pge qcyh :
-aotions which might aHect the hlauk -footed .
‘ferret. Forthe purposes of this negatiated. .
setflement, the Survey Guidelines will; apply
- “to all ayrychniné treatment to control pirairie
- dogs, regardless:of the tdentity of thusa

-proposing tredtment, and all
“recommendations or-suggestions: permining
-ilo surveys in the FWS Survey Guidelines are
made mandatory.-with: ‘respect to-the use.of
-»strychnine for preirie.dog:control,

" The parties Jagree. thai strychnine nannot be
used to-control,prairie doge unless FWS or -
 the appropriate.state agenoy has determined,
in ageordance with section 11 above, that'ne

.. black-footed ferrets are likely to be presant.,, |

The parties responsible for conducting - -
surveya-will make every effart-lo perform_ .
surveys as.expeditiously-as possiblespas .

P danis an,3ess.. -
.espub heﬂby the'i1.8, Fish audwﬂdhf o




_prairie dog control must also im:]ude the e
 following label statements; . Y
{1) Do not expose baits in'a ma:nner whmh g

" ferret colony. -

- should not be used in the geographic range

_ provisiona of the Administrator's final order.

- . Current sirychnine registrations for ground -
" aguirre] control must i.uclude the.fullnwmg P

‘label statements: 2 a2,

{1) Do net expose ba:lta ini & manner whmh L
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not ta unduly delay proposed strychnine,
treatment.

The parties agree that all black-footed
ferret surveys must be supervised on site by -
either a U,S-Department of Agriculture
(USDA) animal damage control employee, an
FWS employee, or an employes of a state |
wildlife or animal damage control agency -

footed ferret survey training progrmn
approved by the FWS 1--

IV. Label Statements .
All current strychnine reglslral:lnnn fur

presents & likely hazard to pets, pnultry or .

livestock. L
(2) Do not place hait in- piles. . i
(3) Where feasible, pick up and bum ur

.bury all visible carcasses uf animalsinor .’

near treated areas.
[4) Do not use for prairie dog control i
areas oocupied by the Utaki prairie dogin

Garfield; Iron, Kare, Piute, Sevier and Wayrie

Counties, Utah or in Wyoming on. hiat area *
identified by the Wyoming Game and Fish: "~
Department as, Ihe Meeteelsee blank fuate:l

(8} The killing uf an eudnngered speci
during strychiine baiting gperations may -
repult in a fing and/or imprisonment-utder
the Endanggred Species Act. Strychning bai

of the following spacies except under

programs and procedires approved hy the

USEPA: Gray Wolf and Grizzly Bear,. - ... 7 .

{6} All strychnine baits for t:nnlml of -
prairie dogs:must be dyed yellow.

(7} Sale,- disiribuﬁan and use of this
prol:luct must be in accordance;with the.

presents a likely hazard to peta. puuitry o .
livestock.

(2) Do not place: balt in pilea. p

(3) Where feasible, pick up and l:um or
bury all visible carcagses of. ammals inor
rear treated areas, -2

{4)}:D6 not use for. gmtmd nquiml nnntml
areas occupied by the Utah'prairie dogin’

Garfield, Iron;. Kane. Pmte Seﬁer and Wayne
Counties, Utah, e

{5) Do aot use fur grolmd lqulrrel ‘contrgl-
within 200 yards of Ihe bnundanes nf pmme
dog colonies.. - -

(6) Do not use withilnone: mlle oi' ﬁl
I:uundary of a prairie-dog colony wherethe "

presence ufa blauk-fnoled ferret iB. m:mﬁrmed o except under pirograms and procedures

*" approved by 'the USEPA: Celifornia Condor,
_ San Joaguin Kit'Fox, Aleutian Canadian =~
- Goose, Marro Bay Kangamo Rat, Grny Wulf '
" gnd Grizzly Bear, .

1 Far the purposes of this settlament nnl.v.
“employes” of the USDA animal demage control
program, FWS or & state may inclide any petson-
employed on & permanent,’ tempurary, or nuntracl :

basis. Such persons cannol have a'financial interest .-
with respect to the property or the. contml ofprairle ,

dega on the property-to be surveyed. .-
2 The American Farm Bureau Federaﬁnn slates

control. Consequenitly, it takes no poaition on the

portions of this settiemerit pertaining to prndunta for’

grmmd squirre] and meadow mouse control.

" ground squirrels must be dyed yellow. '

... 2 The State of 5 th Dakuta niatea !hat is -
. that its perticipatinn In this prodeeding is Hinited. to_ ..
issites involving the uge of sirychnine for, prairie dog.
" ground aquirre] tontrol. Consequently, it takes no

- posifion on the portinna of this setilement perlainlng

by the U.S. Fish and Wildlife Service Office

of Endangered 5pec£ea ora comparable State
EEENCY. = : -

(7) The killing of an endangered species
during sirychnine baiting operations may
result in & fine and/or imprisonment undar -
the Endangered Species Act. Before baiting, *
the user {8 advised to contact the regional

whao has satisfactorily completed the blac_k- *-" .8, Fish and Wildlife Service [Endangered

Species Specialist} or the local Fish-and
Game Office for spemﬁa informationon " -
endangered species. Strychnine baits should
not be used in the geographic ranges of the -

: _following speciesexcept under prugrams and ;
- pracpdures approved-hy the USEPA:

California Condor,:San Joaguin Kit F“"' - imeue & new Notice'of Intent to Cancel the

.registration of certain strychnine products;

Aleutian Canada:Goose, Morro Bay:

Kangeroo-Rat, Gray Wolf, and Grizzl'y Bem‘. -

{8) All striychirine baits for cantrol of -
{9) Sale, distribution and use of this -

" product must be in-accordence with the - ‘ :
. provisionpof the /Administrator's final o;de.r.

- Current strychnine registrations for -

 meadow monse: conirol must inchude: the . g
following label statemeénts: - . : G
< {1) Do not expose.baita:in: amannarw’mnh :
i presenis ahk.ely hazard topels. panIh'y. '
~Hlivestock:, .5 :

. {2) Domot lal:e Bait in';ﬂeu.

]acklon mnity, Mz‘nmsaipph

Garfield, Iron, Kane, Pin
Wayne Counties, Utih,

Semer, and

-{8) Do not use for meadow monse cnntml'in
" areas uccn;ned by Attwater's greater prairie .

chicken in the'following Texas counfies: . .-

_ Aransas, Austin, Hrazoria, Colorado, Fart -
.. Bend, Gahestnn..
“"Victorig, -

Guhad. Rﬂfugm. and .

{10) All strychmne Hiiite.for cuntml of

' meaduw mic w111 bé dyed yelluw.

participetion in this procesding is limited to iesues .
involving the use of strychiiine for prairie dog and :

to products for mezdow mouse control.’
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{a) Where feasible, plek up anél bum m' :
. in:- Fungicide; and Rodenticide Act, amnmended
) - andits am:nmpmymgmglﬂnh

. Settlementﬁgrtmgnsd byz. |

! (5) Do-notuse for.meadow:monse cuntrol in’
areas occupied by the Cape Sable sparrow in -
Collier, Dade and Mornroe. Counties, Florida, - -
' (8).Dbnot nsefor meadow mouse controlin .
. areas occupied by the masked bobwhite quail )
in Pima snd Santa Criz Cumltles,Anzurm :
[7) Do not use for meadow monsé conh-uLm
.-areas ogoupied by thes 1tah prairie dogin -

- Gounsel for U.S. Ehwmm:iéjita!‘
-Agency. v
'Davidl-"mhex‘. v

.Margaret M. Brelzihalh

Agriculture.
Richard L. Krausg, -
" Counsel farAmanmn Fannﬂareau'- el
" Federation, Soitth Dakoto Farm Bureou
' Federgtion; WyammgFmBmeau

- Federation. - | _ :

i of the fnllowmg apemes :

{11): Sale, distribution and use of this.

" product must he in accordance with the

pravialnns of the Aﬂmmistralor s final urder. )

V. lmplamantatiun and Modification of lha
Terms and Conditions uf lhe Negutmlad

: Beltlemlnt

The parties to the Settlement understand
that this Settiement will be implemented
" through the following procedures. Based an
this agreement, which will be filed in the
record of FIFRA Docket No, 518, et al, EPA -~ .
will withdraw the relevant portione of the
Notice of Intent to Cancel which initiated -
that proceeding. EPA will then expedmuualy

this new notice will be congistent with !he

"+ . terms and conditians of this Settlement -
~ Agresment. The undersignad parties agree -

not to:request a hearing to contest this mew .-
notice, insofar as it nnufurms to: terms af lhis
Settlement. : .
The parhe: fnrther ag;nze that npcm -
agreement of afl the underaigned parties the

) terma and conditionia of this negotiated -

_Seillement can be madified: In addition, the.

. termsandcund:hnnsui'anynkynhmner
-~ registration can be modified by: Ageney-

action pursuant to the Federal Insecticide,

Setflement Agreement andAmendmmfhv Ao

. Kevin'Leg;i- >

Counsel for US; Fizh m.w!feSenm

Courisel ﬁ:rdze 74 Bepmtment g

Weldon 8. Caldbeck; :

Semarﬂsmstaut Attameﬁﬁ’eneml .S‘r.ata af
Wyoming.

RuxanneGledd ST e
" Assistont Attorney Genera], G‘aumel forS!ate ’

of South .Dakata Dep artment of Agm:'u!mre .

i Ida Sebesta, -
.. Sebesin Bait Mixing P]ant

VH. L'ab&l-Mn:hﬁuahun I

This Notice reqmrea that the

- ptryohnine Settiement, as amended [Umt
“ V1), become part of the terms and '
. conditions of strychnine reglatratluns fOI'

prairie dog, ground squirrel, and
meadow mouse control and that labels

" he mod:ﬁed as fulluws. s

A, All Labels

- Attention Sbyahmne App]matam

{1} Use of strychnine to control any pest is’
prohibited within 200 yards. of any prairie dog
colony not exempted fromi precontrol biack-
footed ferret survey requlrameuta by the U.5,

'



* livestack.” o

~ USEPA: Gray Wolf and Grizzly Bear, -
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Flsh and Wildlife Service Guidelines unless
strychnine is used in accordance with all

. label requirements pertaining to prairie dog
control. Consult with state distribution agent
regardm,g qualifications for exemptions,

{2) Use of strychnine by any method of

application not speclﬁed by the label is
prohibited.. ’

B. Labe]s for Prairie Dog Cnntml

~ All'current strychmne reglstrahuns for
. prairie dog-control must include the
- ‘following label statements: "

E 'Attentmn Sb?chnmeAppImamrs .

1) Usa of strychnine for control of prmrle :

‘dogs is pruhxl:ited unless digtribufion’and © .
" treatment is done in accordarice with the 1986
strychnine Settlement, ag amended. The -
terms of the Strychninie Settlement include (i)
. the'establishment.of & state program for - -
. exclusive siste distribution and mnmtm'mg nf
*. gtrychnine for use on prairie dogs, (ii)
“compliance with the Black-Footed Ferret
Guidelines developed by the U.S. Fish & -
. Wildlife:Service [FWS),:and (iii) certain label
- .statéments found on'this Jabe], Consult with -
" state distribution agant regarding the’ detmled
. requlrements uf the 1888 Sh'yuhninu T
- Settlement. - i

[2) Do;not. expnse balta inamarmer whlch_
presents & likely hazard in ]Jets, puultly or. -

13) Do nit. place hmtmplles TRy
<. . {a) Where feasible, pick: upand burn ar
- bury all.vigible carcassea nf ammals in nr
‘neer treated areds.’

_{5f Do notuge for prnirle dog contrnl in .
-areas accupied by the Utah prairie dogin-

+

. Garfield, Iron; Karne; Piute, Sevier and: Wayné :

" Gountiés, Htah or.in Wyoriing.on that area .

< jdentified by the Wyoming Game. and Fish’

- -Department as lhe Meeleemee hlack-fooled :
* - ferret colony: R ]
.77 (6) The kilhng af an endangered spécles
¥ ‘-durmg strychnine baltmg -operations may -
- -régultin:a fine andfop imprivonment under -

-the‘Endangerad Species Aot Sirychnine laalta‘ l ;. vi
should not be uged in the gengraphinrangen - -

" of the following species except under :
- programs and progedures appmvad by the

(7) All strychnine haits for nuntml nf ]
prairie dogs'must be dyed yellow. -

* {8} Sale, distributign and use of I'hls

. ;pmduct muist be in accordance with. the

. pruvmluns of tha Admmlatralor'a ﬁnnl' urdan
Siate Heqmrements s "'.‘:‘ L ::.

E (1] The use of shynh.nine 10 unmml prai
dogs ia permitted-only iri Siates which”

- establish an exclusive program of ul:'yuhnine
distribation, monitoring, and récord: -
maintenance.Each State may designata an ' .
appropriate egency to conduct Its strychnine
program. In.order to procure sirychnine for
prairie dog centrol, the Jand on which
strychnine is to be applied must be cleared
for application in actordance with : :
proceduras aet forth in the FWS Black- ante:l

. Ferrat §urvey Guidelines, including a report

- of & survey where reqmred undar the - .

Guidelines.” -

“If any survey required by the Guidelines "’

black-footed ferrats, tl_le agency respoglslble-

- presance of a black-footed ferret; or if I-'W

o w:l.hm two' weelcn the agency respnnmble fo!

: ?mll responﬂ to the’ re?mal.*

o The slate prdgram muslmunitnr ih
o stryuhnine fur cnntrol uf praina dugq

for cunducting the survey will refer the : .l
survey repart and any physical evidence of

the presence of black-footed feirets to the

appropriate regional office of FWS for furthel' .

review and examination by the FWS
Regional Office Endangered Species Staff .

Specialist, Based upon‘the survey: repurt and '

" analysis of any physical evidence, and.
further investigation where deamed - - . .
appropriate, FWS will make:a. ﬁndlng

concerning the presence or absence of. black- :
“footed ferrets in the proposed-treatment arsa..

Based on its findings it will recommend

- . whether: (i} The requested-use-of: strynhnine ':

should be permitted according to:the: lerms
and conditions of; reglah‘aﬁun and,if:
. necessary, any:other conditions: ralaling tn

black-fonted ferrets, deemed necessary under -

the Endangered Species-Act mdmated"by
" FWS, {ii) The'requested-use.should:be’ -
prohibiied for the freatment.area; and/ ar any

other area where ferret presence is-verified . -
by FWS, (iii} Anotherblack-footed ferret -

survey.should 'be completed:before: 8 ﬂnal
. decision regarding'use:is:made. The |

recomendations of the FWS "'ll he bmﬁing. i

on'the states and users." :
. If the survey has noti diauuvered any blank
* footed ferret-or evidence indicating the';

--fails to respond 104 referral; wl;ich does not
_include siibmission of-any: phy' gal'eviderce

Iffatryuhzﬁna Hregtme)

- maintain records of the ‘prairie dog’ strychnine“ i
¢ fregbnent regests, the black! _
.- -surveys, and the: ever;!ual disposit on of the-+*

prairie dog sh;vnhnme treatment requesls {3
- 'The Black-Faotéd Ferret Survey: ;Any black-

footed ferret survey required hersunder mist

be conditcted in accordance withthe -~

guidelines applicable to “praifie dog cantrol

. projecta” inthe “Draft Black-Footed Ferret

Survey Guidelines for Compliance’ With'the -

Endangered Species Act” of January 30,1985

as published by the U.8. Fish and Wildlife - -

Service [Survey Guidelines], andits . - ."

subsequent editions, if any, and the apeciﬁu
" {erms and conditions of the strychning <, -

settlement. To the extent that the present or

' . future Survey Guidelines differ fram orsre © -
has discovered evidence of ong ormore =~ '

incompatible with the terms and conditions
- of the slrychnlne aeltlﬂmant the terms and

1728

Attentz n St;ya]mmeAppbcatam

e #1) Pos nola ‘akpost-bails in’a manner which_ : o
¢ ' presents a. likely hazard to patu potﬂh'y or i

:+'{2) Do:not plal:e bmt.mpi]e

-bury, all yisible parbasses ul’=animqlain ar-
- .near] freated; arees.,

", arees gooupied by the Utah _prairie. dog in-:
'Garfield, fron,: Kane, Pmte, Sevier and Wayna .

”'nundmons of lhe survey gutdehnea wlll
-control.

Although the Survey Guidelines, a8 d:afted
were developed solely 1o apply to Federal
agency actions which might affect the bleck-
footed ferret, the Survey Guidelines alsa -
apply to all strychnine ireatments to coatral -
prairie.dogs, regardless. of the identity of

* those proposing treatment,-and all

recommendations or.suggestions pertajnlng )

- to surveys in the:FWS Survey Guidelines are

made mandatory with respect:to the use uf

' strych:ﬂne far prairie deg control. .

'Sirychnine-cannot be used to conlml

“prajrie tlogn ainless’ WS or the appropriate -
-  state agency has.determined-that o hlack- ' |
- footed ferrets are likelyto'he present. i

"The parties: respunaxble for conducting

_surveys will mike gvery effort to-perform .

_gurveys as expeditiously as possible soas . .
“motto- unduly delay pmpnsed su'yohnine e
treatment.

Al hlank-fnnled ferret survaya multhe .

.. supervised-on site by eithier 5.U.5. .

' .. Department of Agrlrmltura (LISBAJ ; animal
-'damage oonitrol employee, an FWS smployel,
- oran employee of N
.. damage control agency who lias lahsfactunly‘ : S
7. completed the'black-footed forret- survey o -
‘training program approved by FWS, An- " *» ~ - -
“gmployee’’ of the USDA, animal ﬁamage

a:slaté wildlife or animal

contral 7 program,’ PWS, or a‘_atate mayinE[ude - N
any person employe pe o
tempora grnuntract haals ‘Such, perauns R
cannothave: aﬁnanuinlinteraatwi respeut ST

livestock. -

(3): Wharaffeaslble. pick up and hum ar

.[4) Donotusefor. gruun.d squin-el cantrol in

Cuunhea. Utah. - A
-{5) Do:notuse far-gmnnd aqhirrel‘nuntm’l

~within 200 yarda of l]ga bpundnriea nEprau'le
¢ -, dogcolonies.™

(8} Do nuluaa withm one mlla uﬁ the 3

-boundary of a prairie dog colony where: the S
-+ presence of-a black-fonted ferret is cunﬁ;mad -
" bythe U8, Fish and Wildlife Service Office | -

of Endangered Spauies or & numpamhle Slate

-~ agency.

N Tl:la killing of an endangerad speciel
during strychnine baiting operations may .
result in a fine and/or imprisonment under °
the Endangered Species Act, Before baiting,

. the user is advised to gontact the regional

U.5. Fish and Wildlife Service [Endangered' ' ) LT

* . Species Specislist) or the local Fish and -

Geme Office for specific information'on

:_endangered species, Strychnine baituhnuld
: '_‘ not'be uaad in the geographic ranges of the °

falluwlng spécies’ exnepl under p programa nnd
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. arens ocoupied by the Utah prairf

" chicken in the following Texas counties:
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procedures approved by the USEPA: San S

Joaquin Kit Fox, Alentian Canada Gnose. .
Morro Bay Kungaroo Ral Gmy Wulf and
Grizzly Bear, =

{a) All strychnine baits for control Dl'
ground squirtrels must be dyed yellow. .

(9) Sale, distnbutiun and use of this
product must be ih accordénce’ with the
provisions of the Admimstratur 5, final urder ’

. D. Labels farMeadawMause Gantm]
Current strychnine. registrations for - ;

meadow mouse control must mnlude the

following label statement:., .. - .
Altention Sb'yahnmeﬁppbcalam B i :

livestock. : i
{2} Do not plaue balt in p[les. BRI
{3) Where feasible;: plck up And bum or

bury all visible. carcasses of: ammals fuund i.tl"

_or near treated areas,

areas occnpied by the Misslasip'pi sandhlll
crane in ]auknun County; Missiasippi’’ ..
{5} Do not use for méadow mouse contra] in
areas gecupied by the Cdpe Sable sparrowin
Collier, Dade:and: Monroe:Countiés, Flotida.:
(8) Do fiot wee:for miesdow monse.controlin

. -areas occupied by the masked bobwhite' quail

in Pima-and Sarita Criz Cotnties; ‘Arfrona.:
[¢4] Do not use for meddow’ mo

Garfield, Iron, Kane; Piite, Sewér.
‘Wayne Coumties, Utah,

(8) Do not use for meadow mouse mntml in

areas occupied by Altwater's gregter prairie -

Aransas, Austin, Brazoria; Coloradao, Fort- -
Bend, Galveaton, Goliad, Refuglu. and
Vicloria;

(8) The killing of an endnngered specma
durlng strychnine baiting ‘operaticna-may
- result in a fine and/ar imprisonment under -
the Endangered Species Act. Before baiting,
_the user is advised to contact the Regional
"U.8. Fish and Wildlife Service (Endangered -
Species Specialist] or the local slate agency
responsible for wildlife for specific
information on endangered species.
Strychnine baits should nof be_used i the
geographic ranges of the following species
except under programs and procedures
approved by the USEPA: San Joaquin Kit Fox,
Aleutien Canada Goose, Morro Hay
Kangaroo Rat, Gray Walf, and Grizzly Bear,

(10)°all strychnme baits for control of |
meadow mice' will be dyed‘yellow,

{11) Sale, distribution and use of this "
product must be in accordance with the
provisions of the Administrator's final order.

VIII. Comments of the Scienlific
Advisory Panel and EPA's Response -

Copies of a draft of this Notice of-

" Intent to Cancel were sent to the .’

Secretary-of Agriculture and the
Scientific Advisory Panel (Panel) as-
provided under FIFRA sections 6(b)-and
25({d). On October 28, 1986 the Chajrman
of the Panel indicated that the Panel had
no comments on the Notice and waived
review, Tharefnre, no Agengy response
is. reqmred On December 3, 1986, the

. ,settlerent-document. With respect ta: the "
“second point;itis nbvmns that it-was duetp -
“*'a typographieal error and should he cm'rected
* “prior to publication, as evidenced by the

' Umted States Depariment qugrmulture

-responded with comments on the draft
Notice, The Agriculture Department's
comments are p tnted in full below..
Deceriiber 3, 1988, .
Douglas D..Campt,
Direr:wr, Office of Pesticide ngmms. U S
- Environmenial Protection Agenay,
Washington, DC 20450
- Dear Mr, Campt: This ia in response, .
pursuant to Section'5 of the Federal ; o
Insecticide, Fingicide, and Rodenticide Act. )

_ to your letter forwarding & draft document -

concerning notices of intent regarding -

* . sirychnine; which:'we received on November
(1) Do nat expose balts ina manner whfch '
_-presents a'likely hazard fo pEis. puultry. or ..

17, It appears that we are nearing fruition uf
the activities surrounding the settlément -

+ - agreement, We do, howaver, have some’

comments on the-docurent you transmitted.
The draft appendix includés two variations:
from'the settlement agreenw.ntwhich we

. - -signed, as well as some minor typo ahmal
:(4) Do not.use for meadow mouse cuntrul in o {Vpog

BITOrS I.hat must be:brought to your. attenimn

- Thesettlement agréement that we ‘gigned (1)
-. doesnot apeclfy thet the nriginai cancellation
., notice remains in effect for uses other than .
.. the three'apecifically st issue during'the ... |
" discussions, but'the appendix at page g, in V

~ does note this effect,:alao the settiement
=/ agraement we-signed {2).specifizs thata
< detesmination willbe made:that no black--

footed ferrets are likelyiin he. present, but the
phrase “likely 1obeis, uuutted in the draft :

one, we donot ohijeat to the’”
variation‘imade in’ihe:draft appendix

introductory materigl on page-17; last Ting,

‘In‘addition:to:the fumgamg. ather;
typugrapluca} errord are ag fulluwa' :

' Page 1

Line 14 in I—labels of
- Line 7 in ]1.-—prngram

Prge 4

Line 6 in 2nd paragraph—
recommendotions.

Page &
Line 1 in footnote—add quotation mark

-after emplnyee.

Line 4 in fnutnute—inserl a before
financial;

Last line on page—Meeteetses,
Page 7

Last liné on »page‘—’statemeﬁ!s.,
We appreciate the opportunity to have .

o participated {n the negotiations, which

apparently are leading to an.amiceble °
resolution of the matter before your.agency,

and lack forward to workmg with yuu ngaln. :

Sincerely; g I
Charles L. Smith; ]
Coordinator, Pesticides rmdPeshmde .
.&ssessmedt. ’ .
EPA's response to the Agnculmra .
Department's comments is as follows. . . -
The Agriculture Department is correct :

126

which does include the words; "hkely tu be " L
e "'requeatmg or failing to request a hearmg

that the Appendix accompanying the

"draft Notice of Intent to Cancel

coritained a version of a Settlement
Agreement which differed in minor
ways from the Settlement Agreement
approved by the parties, These
differences were the result of either -
inadvertent typngraphmal errors or the

-mistaken use of an outdated draftin -
- preparation of the Appendlx. EPA has

revised the document [uuw in Unit VI)
to conform tc the versmn ﬂppruved by
the parties. :- -

CIX Pmcedurﬁl Matturs

"This Nohce announces the Agem:y Y
final decision to carice] all registrahonn
and to deny-all applications-for -~
strychnine-containing pesticides for N
" outdoar, ahove-ground control of prairie .. .
dags. ground squirrels, and‘meadow -
mice unless registraiions are modified in--
accordance with this Notice, Under .
sections 8(b)(1) and 3(c}{6) of FIFRA,
applicants, regustrants andother’ .
adversely affected parties‘may request a-

- hearing on-the-cancellation end denial - -
- - actions that this:Notice initiates, Unleas j'
-a hearing is propeily requeated with *:
- regard to-a: ‘particular registration or - .
+ -application;or the terms and nunditmns :
- of registtation ‘are modified in - :
... -accordance with-this Notice, the.

affected registrationswill be. canneﬂed

»or applications denied. This section of
*.the Notice explains how persnns mey °

amend their- reglstrahcms or request 8,
hearing and the consequences of .

in accordance with the procedures
specified in this Notice. :

A, Procedure far Amending the Terms

- and Conditions afRegmtmbon

Reglsh'ants who do not intend to-
request a hearing under this notice may
avoid cancellation by submitting an
application for amended registration
which is in conformiance with the terms

‘and conditions set forth in unit VI of this
" Notice. Applications for amended

registration must be submitted within 30
days of publication of this NoHce or

receipt of this Notice, whichever ocours
later. Applmahona must be aubn'utted to:

By mail: -

Mr. William H. Miller. Product Manager
16, Registration Division (T5-767C),
Office of Pesticide Programs, '
Environmental Protection Agency, 401

 MSt, 5w, Washington, DC 20480

Office location and phone number:
Room 211, Crystal Mall Building #2
1821 Jefferson Davis Highway, -
Arlington, VA, (703) 557-2604,
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p: Praaedure forRequestmg a Hearmg ) Envlronmental Protechon Agency, 401 M this case, &t any slage of the proceedmg

o the merits of the .
To contest the regulatory actions set.  St+ SW., Washingtun.DC 20460. - from discussing-
+ forth by this Notice, registrants, and any. 1, Consequgnceg of Filing a Tlmely and pr::lr:eedmg eX: Pﬂf'fﬁ Wl:th %DY PE‘I'W_ or
: applicant whose application for ) . " Effective Hearing Request . - . with any person who has'been

o the preparation'or
< reglstraholin hag beenﬂ;ii: e% mayr . Ha heanns ‘on any action, initiated by ;g:;:aft?t?n‘:i;}fl th: gmgeedmg asan .
Tequest %tﬁmﬁg wi Oth?y 80 d this Notice.is requested:in a timely.and advoceite oF in any investigative or .
;fuell:}tao bl iy ?r ithin 30 days - effetive manner, the hearing willbe = - ert capacity,.or with any of. their - iR
om the publication of this Notice in the . governed by the Agency's Rules of (] p v _ -0
Federal Register, whichever occiirs later.” : Practice for ‘Hearings urider FIFRA’ representativea (40 CFR 164.7). - - ’
- * Any other persons: adveraalyaffected by Accordmgly, the™ fn]lo\mng Agency ._: R

b ! L
*the cancellation action tleacribéd in-this - ::gltilt]r?ago[ig ‘of pmgﬂn:kmhel.ldht?y paraons e ufﬁces, and the staffs theieof, are
" - Notice,'or afiy interesfid iperson with™ -

. designated-asithe judicial gtaff to--

. the.concurrence of an, apphcanf whose whu requgat ﬂ-ndﬁ : perfggn th& judmig];] fu_nchnn uﬂhe L
B applmatmn for registiation'hias been - , _ - Agencyinany: administrahvevheanngun S
. - .denied,'may request 4 hearing. within'ag - Admmistraior : imilarly. ithe:denisl-of | - this Nnhce Of Intent to Cancel The' s~ - -
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APPENDIX III.

DEMOGRAPHIC AND GENETIC BREEDING RECOMMENDATIONS FOR THE
CAPTIVE POPULATION OF BLACK-FOOTED FERRETS.
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DEMOGRAPHIC AND GENETIC CAPTIVE BREEDING RECOMMERDATIONS FOR

BLACK—FOOTED FERRETS

Captive Breeding Specialist Group, IUCN

Prepared by:

. Jonathan Ballou
Dept. of Zoological Research
National Zoological Park
Smithsonian Institution
Washington, D.C.

and
Bob Oakleaf

Wyoming Game and Fish Dept.
Lander, Wyoming

EDITOR'S NOTE: This appendix was prepared prior to the capture
of the last known adult, therefore, the 'captive population of 17

ferrets is used for analysis,
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I. INTRODUCTION

On August 15-17, 1986, the working group of the IUCN's
Captive Breeding Specialist Group met in Laramie, Wyoming, with
Wyoming Game and Fish Department and USFWS Personnel to dlscuss
the management plan for the remaining black—footed ferrets _
located at Sybille, Wyoming. At that meeting it was recommended
that a population biology management Plan be developed for the
management of the captive population of black—footed ferrets, The
plan should address the genetic and demographic management of the
captive animals as a population and should take as a priority the

- long—term preservatlon of the hlack—footed ferret as a species..

This report detalls the genetlc and demographlc management
recommendations for the captive population of black—footed
ferrets. These recommendations are made in accordance with the .
general recommendations.- outllned during the August 15—17. worklng
group meeting of the CBSG that a plan be prepared. detailing:

a) A propagation.plan with poals for production in.the F, .

and F, generations to achieve a secure ‘self—sustaining captive ... . .

population as the precursor to ‘a release and re1ntroductlon s

progyram;

b) Explicit population criteria For use of BFF from the

Sybille colony to-establish a 27 geographicaily separate breed— . .
ing population. This.will be part-of the:analysis in (a) above. =

It was suggested that if. 3 11tters (9~10 anlmals) are produced in -

the 1987 season, then'a breeding nucleus’ ‘should- be ‘selected at a ”J_fffi

second populatlon establlshed in time to prepare for their
breeding in the 1988 season. This should not be done in any way
that will jeopardize reproduetlve success at Syb111e 1n 1988

¢) Explicit cr1ter1a for conserV1ng the status of the _
captive population for the dmitiation of a release and rein~
troduction program. It was noted that ‘this will" probably be
about 200 breeding adults and will probably be F or Fi a

generation animals. . Their: remova] ‘st not compromise : the status:hb‘~-'

of the captive population.” =1t~ may “bef approprlate to conduct
small scale reintroductions wlth carefully chosen animals in ~

order to perfect techniques. ~Tt‘was suggested that Meeteetse is. L

the most suitable: 51te at thls tlmE. Lo

In addltlon thls report 1nc1udes.

d) Explicit recommendatlons for estabiishing future captive
BFF population sub—lelslons, and

e) Recommendatlons on’ general strategles for malntalnlng

genetlc diversity in the- captlve populatlon, _'
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II. GOALS AND PRIORITIES OF THE FERRET BREEDING PROGRAM

In developing population management recommendations, it is y
imperative to recognize the _primary goals and- priorities uf the .
captive breeding program.. The. recommendatlons far the BFF .
Breeding Plan were- developed w1th ‘the f0110w1ng guals and
priorities in m1nd Co o

a) The primary goal is the long—term preservatlon nf the O
black~fuoted ferret as a =pec1e5'_-ﬁ ‘ PR S

b) The recent hlstury of decllnlng populatlun trends and
disease susceptibility of the wild population suggests that-the
long—term preservatlon of this species necessitates the estab-
lishment of a secure. self—qusta1n1ng captlve populatlon,-

c) Relntrnductlnn of BFFs back 1ntn ava;lable natural wlld
habitat should be. done as soon as. p0551b1e whlle m1n1m121ng
survival costs to the captive population; - < . o S

d) 0f primary 1mp0rtance tn the surv1va1 of ‘both. the captlve_
and future wild populations.is . thlie maintenance nf genetlc i
diversity. Although the" hlstory .of ‘the. Meeteetse populatlon, frnm;
which the captive ferrets were cnllected. suggests that the
population may have been isolated since the 1930s and cnuld
therefore have lost must of -its genetlc dlver51ty (Lacy, in .
press), prudent management d1ctate= that ‘measures: be- taken: to
preserve what d1ver51ty is retalned in the: foundlng anlmals
(Hedrick et. al; 1986 Aliendnrf and. Leary, 1986). Therefore,

once secure and over 1ts 'eritical': phase,. the-captlve pnpulatlon}": '

will be managed under the goal Df malntalnlng genetlc dlver51ty.-

IIT. RECDMMENDATIUNS FGR A GENERAL BREEDING STRATEGY

“In light of . these prlurltles and lung~term guals, the Hg'f:j fl';:'“

following general strategles are recommended

" a) The highest prlurlty durlng the early cr1t1ca1' phaqe ut
the captive population is to increase. ‘the. populat1on size as =
rapidly as possible, Rapld growth. of the small foundlng popula—_
tion is imperative for both genetic and demographic reasons.
Small population size increases the risk of extinction due to
demographic stochastic events and reduces the retention of
genetic diversity (Gilpin and Soule, 1986). A rapid increase in
the population size mitigates both these risks.

b) When establishing pairings, those that maximize the.
retention of founder-alleles in the offspring should be"
considered first. However, this must be done without
compromising population growth. Mate selection for genetic
compatibility should be a secondary consideration to reproductive
compatibility. Genetic compatibility should consider minimizing
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the levels of genetic relatedness between mates and assuring a
diverse representation of founder”allele~ “in future generations
(Foose et. al, 1986).. This is initially accomplished by
guarantee1ng that a maximum number of offsprlng from each founder
pair reproduce in subsequent generations. At least 7 offspring
per founder pair are required to be 95% certain that all the
founders' allelic dlver51ty is passed on the the next generat1on

- {Ballou, 1984)

c) Establ1sh a breedlng nucleus at a second 51te as soon as
possible to mitigate the:possibility of disease epidemics '
destroylng the Syb1lle populatlon (Dobson and May. 1986)

di Data should be collected throughout the development of
the populatlon and analyzed periodically to evaluate the fitness,
genetic, and demographic characteristics of .the population. Types
of data to be callected. should: 1nclude studbook' data (AAZPA &
IZY Studbook Procedures) as well as morphologlcal and. genetlc
data (Wayne et._al 1986) : : s

e) Evaluate the levelsi :genetlc var1atlon in the ex1st1ng
ferrets. through blochemlcal analys1s. Blochemlcal -analyses
(electrophoresls m1toehondr1a1 DNA hypervar1able DNA probes)
may be useful in determining more accurately the. relationships of
the existing ferrets as well as determining paternlty in cases
where multiple matings.occur; The goal to maintain-genetic:
diversity and avoid breedlng close relatlves should not be
abandoned. if: llttle or: no: genetlc varlataon is. found Lack of
variation:does. not: imply. total lack-of: genetlc dlverslty and it
may be. v1ta1 ‘to maintain what llttle ‘genetic. var1ation is present
for the long—term fltness of the: populatlon._ﬁ'

—..L

£) Ind1v1duals w1th unusual loutlylng) leproductlve/

" phenotypic/ fitness characteristics should not be culled or

otherwise limited in reproductive- ‘potential. Bothithe genetic
variation and demographlc potentzal din-these’ 1nd1v1duals should

" not be preJudlced by .the occurrence of. ‘potentially - deleterlous

characterlstlcs assumed to be enet1c (Frankham et al 1986).

&) When the 1n1t1a1 'cr1t1cal' phase of populat1on expan51on
is complete (once 20 'potential' breeders are established in each
of 2 populations, see below), more emphasis -should be placed on
maintaining genetle dlver51ty. Such cons1derat10ns 1nclude the

.follow1ng._:_ _sn :

i) establlsh palrlngs to max1m1ze the number of surv1v1ng
founder alleles and compensate for earlier non—optimal
genetic pairings. ‘This is accompllshed through constant
pedigree analysis and mate selection (MacCleur et al.,
1986)

ii) Utlllze the genetlc contrlbutlons of the or1g1na1

founders as long as poss1ble. even if invasive
techniques are required. This is aceompllshed through
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.preferentlally breedlng earller—generatlon -as opposed
to later—generations individuals (i.e. ' continue to
'+ breed founders in. preference to thelr offvsprlng. F1 in
' preference to F,. etc ),% . .

- dii) Evaluate the.effects of,inbreeding-on'the popULationfs
fitness utilizing data collected during the 'critical®
phase of the populatlon s growth (Ballou thlS volume)

iv) Expand the dlstrlbutlon and number of Adndividuails 1nto
a number of populatlon sub—d1v151ons Continue to
recommend high rates of mlgratlon between sub—divisions

-+ ‘until founder:alleles ‘are. equallv dlstrlbuted between
© “sub—divisions. Once this. is ‘accomplished, ‘limit- the
degree ‘6f mlgratlon w1th1n ‘the ‘total- populatlon to- one
effective breeder .per BFF: generatlon, .thereby

- ‘éstablishing true genetic- sub-divisions, maxlmlzlng the'

retention of penetic diversity and minimizing the -

potential for epidemiological disaster (Lacy, in
"“'press).’ Migration- between sub—d1v151ons should be

rotated -among sub*d1v151ons

"lferrets (Lacy. pers. comm)

v) Establlsh an overall captlve populatlon carrylng :

capacity suff1c1ent to retain a spec1f1ed ‘amount - of the Co

genetic’ d1ver51ty orlglnally acqu1red by the foundlng
~animals. Initial’ demographic .models. suggest ‘that’ :500 -

" total individuals (200- breedlng ‘adults. durlng ‘the b1rth {h_-

season) will retain 80% of the founder's level of
heterogygosity for 200 years (see Appendlx B Genetlc
Model) (Soule et al., 1986) L -

vi)“Through demographlc management malntaln a stable o
~ ‘captive population‘at or -‘above .this carrying capac1ty.
Reproductive rates should be managed ta: support a. .
‘stationary, stable population while supplying anlmals
for relntroductlon programs (Foose, 1982 _Goodman,‘
‘ 1980) ' : . .

h}" Demographlc and genetlc analvses should be conducted
routinely during the developmerit of the population, Estlmates ot
potential growth rates, generation length, effective population
size and rates of loss. of heterozy3051ty should be updated. If
necessary, the recommendatlons specified in this ‘plan should be
revised to adjust for more accurate estimates of these penetic
and demographlc parameters. . o _ L : :

i) Genetic and demographic recommendations for the
reintroduction program need .to be developed.. These should
include discussions of two-way exchange between the captive and
wild populatlons and the selectlon of 1nd1v1duals for the . .
reintroduction.

At least five populatlon_:
~sub—divisions .are recommended for the black—footed :j;(”'
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iv. BLACK—-FOOTED FERRET CAPTIVE POPULATION MANAGEMENT OBJECTIVES
AND RECOMMENDATIONS.

The specific management recommendations for the captive
management of. the black—footed ferret population are based on the
general strategles descrlbed in Section III and were developed to
achieve a series of. sequentlal objectives. The b351c objectives
and their estimated time—frames are summarized in' Figure 1. The
recommendations: fur,achlev1ng the objectives are 11sted under
each objectlve. :The time—frame for the program has not been
emphasized qln'e,the' uture;growth of the population is
uncertain and“speciflc tlme—orlented recommendations are not
possible. - ever, the models do enable us tp estimate potential

* time—frames ‘for the various stages of the management plan and we -

have 1nc1uded the estimated schedule from the results of the
*REALISTIC' pupulatlnn mudel (see Appendzx A: Demographic
Models). ‘

For the purpaseS»o :th dlSCUSSan beluw the following terms
are clarified: KTy

from Veeteetse are labeled 'w11d—{

present in the 11v1ng populat1on) and 'F1 generatlon
animals - (offsprlng of founders). “ The pedlgree ‘for ~ the
population with founders 1nd1cated as such, is shown in
Figure 2. ‘
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Flgure 1. Estimeted growih and distribution of the captive population of hlni:k-l‘onled ferrets. Growth and time schedule
estimates are besed on the Reslistic demographic model (See Appendix A). Roman numerals Indicate the program
objectives summarized below.

ORJECTIVES:
1. Extablish a breeding nucleus a1 a 2nd geographically geparate location.
IT. Build the 2nd Population cub-divisions up 1o at least 20 potential breeders cach.
I1I.  Establish at least 20 praven breeders in each population sub- division.
IV.  Establish a 3rd geographically separate sub-division of at least 10.10 potential breeders.

V. Manage the three population sub-divisions as one genetic population, build the total population up
1o 500 animals, . )

Vi. Iniviatc  reintroduction program, cqualize  distrlbution of founder alleles between population
sub-divisions and divide the 3 subdivisions into 5 penetically separale popualtions in at least 3
geopraphically distirict facilities. . el
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657—.
-58
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i 8t

| L L.t wmroo o Rese -Creek. palr never in caplivity

s Rose | . /Rose
- CREEK — CREEK

L Dead Female

Never In
captivity

Uving Male - - .. -

lelng' Male Fo'und'e'r

| Figure 2. The padigree of the 17 black-footed lcrrets currently ar Sybille. Circles are fémales, squares are males,
”' Living animals sre shown with double squares or circles. Animats that are considered ‘Founders' have been
shaded, There are four snimals listed in the pedigree that have never been in captivity: Rose Creck male,
= Rose Creek female, Male "X’ and-Male "Y', Male "X’ and.'Y" may be the same animal. Other uncertainties
P, in the pedigree: Animal 686-87 may have been sired by either the Rosc Creek male or Male 668-69. in addition,
- - onc of three females (Willa, Emma -or Annie) may have been the dam of 657-58. = . o
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S+ "Potential” breeders are 1nd1v1duals of breedlng age,
I'whuse .behavior and reproductlve eharacterlstlcs do not
‘preclude- them from hreedlng. Rt

Objective Level T (Estlmated Year 1987)

OBJECTIVE Produce enough ynung from the 17 an1mals currently
at Sybille to establlsh aF;i& Fi/Fnunder ‘Backcross breeding
nucleus at a second populatlnn sub—d1v1510n (POP2)
geographically separated fram Sybllle. '

The second population sub—division should be .established
: under the following minimum constraints. If the constraints
.cannot be met, a secnnd populatlun should not be established
and all the. Sybille- anlmals -should be kept at Sybille until
“'reproductlon is such ‘that the cond1t10ns are met:

a) Selectlon of pa1r1ngs at Syb111e should be made in
7 accordance ‘to- Recommendatlons for a General Breeding
~ ‘Strategy’ spec1f1ed in Sectlun III ‘above. ~Recommendations *
" outlining: ‘specific preferred palrlngs for the 1n1t1&1 1987
breeding season -are outlined in Appendlx C. . -

b) A maximum of 10 animals and a minimum of 3 males and 2
“females should be sen : 0P2 '

;-;GC) The'w11d—caught an ;al shuuldupreferentlally be kept at
:JSybllle. Bt - b i

d). Ind1v1duals for POP2 must be- selected s0 that no pa1 Lo
_wauld be between full sibs. e R R

fe) In the event of highly successful reproduction durlng the
first year, these produced in excess to the imitial needs of
POP2 should first be used to establish 10.10 potential
and/or proven breeders at Sybille and secondly establish
addltlanal palrs at PUP2

Objective Levei'flffﬁsfiﬁeted YeerAQQBB)'

DBJECTIVE Build the pupulatlun sub—d1v151ens at both Sybille
and POP2 to at least 10.10 potential F,; Founder/F, Backcross
‘and founder breeders. (Thls obJeetlve may have already been
accomplished in Objective I if reproductlon at Sybllle was
outstanding, see I(e) abave).

The following recommendations specify the order in whlch thlS
objectlve should be aecumpllshed : S

a) Breed anlmals in Syb111e (founder= in preference to F, or
Fi1 back—rossed to founder) to establish a breeding core of
at least 10.10 potential breeders at Sybille.
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f " b) Send additional caﬁﬁivéi5£éd”ﬁf'éﬂd F./Founder
L ) Backcrosses to POP2 until POP2 has 10.10 potential F, .-

breeders., Animals selected for POP2 should meet the

- following criteria:

: — pairing combinations among animals sent to POP2
o should not 1nclude full—slb palrlngs,

o —-The 10 10 potentlal breeders at POP2 should con51qt
of a genetic representation of all founder ferrets that
| have breed up to that point and should closely resemble
b the dmstrlbutlon of founder alleles at Sybllle,

¢) Begin to breed the orlglnal breed1ng nucleus at POP2

- Since offspring- resultlng from ‘these matlngs will be in the
. Fa generatlon. thev should not ‘be’ consldered as

—_ contrlbutors to the-goal of establlshlng 10.10 potent1a1 F,
: and F,/Founder backcross breeders, _

- NOTE:: Once 10:10° potent1a1 breeders have been establzshed at both
P Sybille" ‘and POP2 - the populatlon 5 reproductlve potentlal is -
fairly secure ‘and the " cr1t1cal' phase of the population can be
- con51dered over." At this point, genetic criteria and the
malntenance ‘of ;genetic dlverslty ‘take a: higher priority and the
general strategy 1ecommendatlons related to the selection of

— breeding  pairs out11ned in Sectlon III g should be followed

ObJECtlve Level III (Estmmated Year 1989)

OBJECTIVE Malntaln and‘breed 1nd1v1duals at Sybllle and PUP2
until’ each’ populatlon ‘has” 10, 10 proven breeders wlth 51m11ar
— dlstrlbutlons of" founder alleles. SRR b

- This process should involve:

5 o ' a} Preferential breediug of'earlier—geoeration (fouhder or
U ' _ F,}) as opposed to 1ater—generatlon (Fz, F,) ferrets,

i 'b) M1n1m121ng the degree of relatedness between mateq

c) Transferrlng proven breeders (lncludlng W11d—caught

- animals) between population sub—divisions ‘as needed to

; equalize the distribution of founder alleles between

Lo sub—divisions. At least one-effective -breeder: should be .
transferred between sub—d1v151ons each ferret generatlon
(2.5 years) ' ERTE

ObJECtIVE Level v (Estlmated Year 1989}

OBJECTIVE Reproduce 1nd1v1duals in Sybllle and PDP2 unt11
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enough surplus are produced to establish a 3v¢ population
- sub-division (POP3) of 10.10 potential breeders B
geographlcally dlstlnct from Sybllle and ‘POP2,

These 10. 10 potentlal breeders thUld

a) Be early generatlun (F1 ‘or - F2) Ierrets,

b) Come from Sybllle and/or POP2 ‘as needed but not reduce
~-either sub—d1v151un below 10 10 Eraven breeders,};

c) ‘Be representatlve of the nve1a11 fuunder allele
sdlstrlbutlons exlstlng 1n Sybllle and POP2,
1th degrees of re]atedneqs

an ‘the. average degree of
‘ybllle and POP2

-d) Con51st of potentlal pa1r1ngs;
no larger, and preferably.-lower,"
'relatedness of breedlng anlmals;lw_

Objective Level V (Estlmated Year 1991—4992)

. OBJECTIVE: Breed -individuals within. Syb111e, ‘POP2. and POP3 as-
one :genetic populatlon until .a; total effectlve papulatlon :
size of 250 ‘is reached” (estlmated 500 total anlmals .200 -
breeding—aged ' ‘adults durlng the b1rth season,ﬁSee Appendlx B
Genetic: Model),: The carrylng capaclty w1ll be. conszdered'to

" be 500 -total -animals. Note: ' These carrylng capac1ty :
estimates.are open to reV151un -as add1t10na1 1nfnrmat10n fxom
the captive -population is collected.

a) Animals should be transferred:between . population .sub—
divisions ‘as needed to continue ‘to. equallze “the - dlstrlbutlun
:of founder alleles between: -sub~divisions.. At- least ..one -
~effective breeder should.be transferred between populatlon

sub‘d1v151un5 per ferret-generation (2.5 yearﬂ) -

b) Update demographic models using Exlstlng ‘data . to
determine when reprdduetlon w111 allow anlmals tu be
_released . S

c) A limited number of animals can be used for experimental
reintroductions -when it can:be shown through ‘demographic
modeling using data from the existing population that
Objective Level V 'can be ubtalned w1th1n 2 years fDllDWlng
the experlmental releaqe

' Objective Level VI (Estlmated Year 1992)

OBJECTIVE: Inltlate a full—scale reintroduction program using
animals surplus to the population's stable maintenance needs
and, once the distribution of founder alleles across Sybille,
POP2 and POP3 is equalized, subdivide the total population -
into 5 genetlcally separate d1v151ons of effectlve 51ze 50
each.: .

.
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a) Demographic modeling, based on data collected from the
captive population to this point, should be initiated to
determine reproductive rates of animals in Sybille, POP2 and
POP3) necessary to maintain a stationary, stable captive
population at carrying capacity (500 animals) and supply the
needs of a full-scale reintroduction program.

b) Individuals selected for the reintroduction program
should be selected so that the level of genetic diversity in
the captive population is not compromised (reduced) by their
removal, Therefore, those individuals should be descended
from founders whose genetic representation in the captive
papulation is not affected by the individuals removal.
Pedigree analysis should be used to assist in determining
individuals to be reintroduced.

c¢) Through the transfer of animals, equalize the
distribution of founder alleles between population sub—
divisions.

d) Subdivide the total captive population into 5 genetically
separate (but not necessarily geographically separate)
divisions of effective size 50 each.

e) To maximize the retention of genetic diversity, there
should be limited gene flow between subdivisions. Only one
effective migrant per generation (est 2.5 year) within the

_total population should be transferred between sub-

divisions.

f) Within each subdivision, select pairings to minimize the
degree of relatedness and maximize the allelic diversity.

g) To assure continued epidemiological protection, the 5

subdivisions should be distributed over at least 3
geographically separate facilities. .
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V-

II.

III.

Al

CAPTIVE PROPAGATION ~ TECHNIQUES AND PROTOCOL

‘Personnel

_Don KW1atkowsk1, Captlve Breedlng BlOlOngt. day-to-
day care; handllng and- shifting -of animals for palrlng.

B.. Tom Thorne, Wildlife'Veterinarian: roverall supervision
. and a551stance with- day—to-day care-.sh1ft1ng of
"animals for pairing.
. C. . Huey. Dawson,: Supervisor: Sybllle Unit: . assistance with
"ifﬁday—to—day care, shlrtlng of anlmals for palrlng.
-b:aTEllzabeth Wllllams, u. W and Klmberly Lutz, Wycmlng
.Game and Fish: assistance with pairing and monitoring
fertility. .
E. Brian Miller, U. w Graduate Student-’ behav1oral ”;
- »_observatlons of:animals for: palrlngs.;eﬂ. R o
F. Other persons may a551st Wlth approval of Thorne or
_}Dawson. SRR . IR N
Tlme
A.'”Palrlng wlll begln once females are determlned to be in
. standing estrus,.-based upon: establlshed and proven cri-
‘teria for::estrusidetection.” Palrlng will continue
until all 11ke1y females are_bred or there is no hope
of breeding.
,_B,ifPalrlngs w111 be attempted prlmarllv at nzght, although
- priority may be shifted to day time if. experience indi-
cates it is approprlate.
: Monltorlng |
ﬂfA; Palrlng wlll be v1deotaped._f":'
B. Written- records w111 be made of each palrlng by

‘assigned’ personnel.

x
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Iv.

= Continued

Detection of Estrus

A. Vaglnal cytology using techniques of 1987 will be the
prlmary means of detectlng estrus.__. I

1. Vaginal lavages w111 be prepared weekly durlng
anestrus and early proestrus, with increasing
frequency as estrus approaches. Comparison of
these values to those of last year when success-
ful copulatlons occurred will: be used to determine
time introduction. attempts. o

'B;;[Measurements 0f vulvar swelling and emper1ca1 eva~

 luation of wvulvar appearance w1ll gulde and supplement
cytology. L :

C.‘;Once cytology and vulvar. swelllng suggest a female to
" be in estrus, behavioral. response ‘may ‘dictate the
~ necessity for multlple or rotatlonal 1ntroduct10ns to
. males. _ _ e U

Detection of Male Fertility

A. Males will be evaluated by electroejaculatlon under
_aneste51a.j

l. Any male respondlng unfavorably to the electro—
ejaculation procedure, i.e. posing a real threat to
its health, will be sampled at a lower frequency

- than males unaffected by electroejaculation.

'f'Z,TiAnesthe51a ‘and electroejaculatlon w1ll not be
© performed within 2 to 3.days before a male is anti-
“cipated to be used for breeding.

3. Efforts will be made to collect, analyze, and

cryopreserve semen. from all males, with. a special
emphasis on founder males._

B. Pairings between estrous fitch ferrets (currently in --
' isolation at Sybllle) to black~footed ferret males may
be attempted in an effort to increase experience and
reproductive abilities of males and provide an addi-
tional, noninvasive method of sperm checking males
prior to their pairing with black footed ferret
females.
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VI. .

- Continued

Testis size of males will be measured/estlmated
opportunistically and as frequently as 90551b1e without
undue stress to the anlmals.- This will begin in
November. A 5 R ' '

Vaginal lavages will be taken within 2 hours after
observed copulatlon from selected female(s) based upon

~. . .their temperament. “These will be: examlned for the pre-

sence of sperm.

At the'end of the breedlng Season, select males will be
electroejaculated ‘under anesthesia for sperm charac-
terization and cryopreservation. :

*hifi
_rdlctlon of ‘assighed- personnel on an ‘hour=- to-hour, day-
‘to-day basis. Whenever possible, handling and shifting

Breedlng Protocol

Male female palrlng wzll be conducted under the Jjuris-

of animals will be limited to those people with whom

.e,the ferrets ‘have- prev1ousdfam111ar1ty.ﬁ_,_

?:;; 7Where p0551b1e,Lpa1r1ngs w1ll ‘be 'based upon _gene-

- stie considerations based on: ‘an optimum pairing
. “.plan; -'The. optlmum palrlng plan will be annually
er?Prepared by To Thorne, WGFD and J..Ballou, CBSG.

'ifirﬁﬁlf genetlcally preferred palrs are 1ncompat1ble or

nonproductlve, empha51s will be on productlve

breeding using any palr that w1ll result in suc-
.;:”cessful matlng. -

jfEstrous females*wzll be_palred w1th Siccessive males
‘until successful copulation ‘is ‘achieved.

1.5 On.selective’ ba51s, receptlve females may be bred

“on- 2 succe531ve days to 2 dlfferent males.

2. Based upon 1nd1v1dua1 temperament and behavior,

. - receptive females" may be left w1th a breedlng male
"-ﬂfup to’ 24 hours..g-.- R o ,

.fEstrous females w111 be palred w1th successive males
;'untll successful copulatlon is. achleved

-1,:eif other females are known to be in estrus, and

‘only - one male"is part1C1pat1ng ‘in breeding activi-
‘ties, the male which has just successfully bred a

female will be removed so that additional matings

with other females might be obtained.
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A single male will not be allowed to inseminate

~more than 2 females per day.

| Each receptlve female wlll be bred on 2 suc-—-

cessive days: to. the: sane_male, ‘after. which no
further introductions to the male will be attempted.

b, If necessary, art1f1c1al 1nsem1natlon may be attempted

1..

Natural 1nsem1nat10n w1ll be preferred over artlfr—
cial ‘means. . R ;

- All consideration of artificial insemination- is
f._predlcated on .ongoing: researchlto develop safe,-"

reliable technlques.;:'--

The only candidates for artificial insemination
will be mature (> 1 year-of-age) females._

Nonsurgical methods (which have not been developed)

-~ will be preferred over: surgroal technlques-'-v'
/" laparoscopic- technlques wrll bed
::laparotomy.‘t.. = S

referred over

If copulatlon is observed to occur, but no sPerm
are found in a vaginal smear, special attention

- will: be needed as ovulation and: pseudopreganancy
" may occur. When such case:

arlse, the female

.. should 1mmed1ately be: rebred"to another male (if

':avallable) or housed with the ‘'same-male. and closely

watched for up to 30 hours. If no other matings

~occur, the female should: be con51dered a candldate
--for artlflclal 1nsem1natlon.*; q‘u RSN

If one or more older females fa11 to breed and
become anestrus, they will be con51dered candidates

-for ovulation by injection of sultable hormones ‘and

artificial 1nsem1natlon.g;'

-1t should be recognized that hormone injec-
tion may be detrimental to the long term
reproductlve health of a female.

_If laparotomy or laparascoplc art1f1c1al insemina-

tion techniques are utilized, provisions will be
made to transport personnel and necessary egquipment

< to ‘conduct this procedure from the: laboratory of

Dr. David wildt, Smlthsonlan Instltute, ‘National
Zoo, Washlngton, D.C. Arrangements will have to

" be made within 12 to 24 hours of a decision to
. art1f1c1ally 1nsem1nate a female (February through
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VII.

VIII.

- Continued

B. Consideration will be given to attempting to arti-
ficially stimulate sexual maturation of the 1 year
-0ld male, Cody, that so far has falled to develop
2sexual maturlty. o :

Wheiping Maﬁagement

A.

B.

Tours .and unnecessary v151tat10n will not be permltted
during thls period. :

Bred’ females wlll ‘be prOV1ded w1th at least 2 nest

. boxesy’

Pregnant females that resorb thelr young, or lose their
young within-a' few: days’ postpartum, will be periocdi-
cally tested for recurrence of estrus._ Attempts to

- breed such females w111 be made.

Partlcularly nervous pregnant females w1ll be Placed

1n 1solat10n durlng gestatlon.

'Monltorlng of bred females and offsprlng w111 be via

nest box cameras when possible; physical inspections

+ owill be” by familiar: personnel ‘when necessary.;:m;;,,{

Cross-fostering will be attempted only if dlsease free
fltch ferrets or domestlc ferrets can be obtalned.

='1."Sync'hrcmous fltch ferrets from the 1solated

. Sybille colony will be used, or bred domestic
- ferretstwill be: ordered from large. commerc1al pro-
ducers the day- ‘black-footed ferrets are bred. Only
“Aleutlan dlsease test free ferrets w1ll be accepted.

Dlsease Preventlon Protocol

AI

Introduction of disease will be considered :the Qreatest
threat to the small. number of black-footed ferrets in

wcapt1v1ty.; The' 1mportance of breedlng ‘and ‘small number

of ‘animals ‘to work with riecessitates maintaining all
captive animals together in a single building. In all

considerations, prevention of disease will be- given
hlghest prlorlty.

Isolatlon.3"'

{1;:jBlack footed Ferret Captlve Propagatlon Bu11d1ng

will be locked except when an attendant is present.

2. Access will be strictly limited to assigned person-
nel and necessary visitors approved by Tom Thorne or
Huey Dawson.
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2.-.

- Continued

--Access by-assigned personnel 1iving.atnSybille.-‘

1. If an attendant has been away from Sybllle or in
the presence of dogs or other carnivores. within 24
hours, guidelines for assigned personnel and visi--
tors not living at Sybille (D ) will be followed
otherwise: E R I RO U SR RIS L

2. Rinse footwear in dlSlnfectant upon enterlng
building. ; ‘

3. Before handlzng items that ferrets may contact,
€.g. food. cages, syringes, etc., wash hands and
r1nse in d151nfectant.

‘4,f,Before handllng food wear a surglcal mask

5. Before enterlng ferret rooms, hands w1ll he washed '

and rinsed in disinfectant and a surglcal mask and
- laboratory coat: w1ll be worn.tl,‘; . S

6. Personnel who have 1nfluenza w1ll not enter the

i “Qbulldlng. SR : i : el

Access by a551gned personnel and v151tors not 11v1ng at

5yb111e.

l.-@Before enterlng the oommlssary or ferret rooms, a

‘shower will be taken” and coveralls and surglcal
--masks w1ll be worn. ‘ . e ,

.;Street shoes and footwear w1ll not be worn beyond

':fthe offlce and outer dre551ng room.

3.

l-

1-

Personnel and v151tors who have 1nfluenza w1ll not
enter the building. e e :

-Food Anlmals-; IR

Food anlmals w1ll not be offered untll they ‘have
been shown to be healthy over a 7 day perlod

~QOther. Anlmals.

With the exception of fitch ferrets from the iso-
lated Sybille colony, no animals susceptible or
thought to be susceptible to diseases known or

thought- to . affeot ferrets w111 ‘be allowed in the

'nbu1ld1ng.
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IX.

- Continued

R N —

2. Any stray or. trespass domestic and wild animals

-will be removed from the 'Captive Propagation
Compound as guickly as 90551b1e by any means
- necessary. . -

3. Sybille staff will be requlred to have pets
-~ appropriately vaccinated and limit the number of
pets to those present at this time.

Duration.
13 These precautlons will be enforced at least unt11

; 3 populatlons have been estahllshed

Vecc1natlon.

l;L,Captlve black footed ferrets will be vaccinated
- with inactivated canine distemper virus vaccine
- prepared by Dr. Max Appel with adjuvant prepared by
~Ft. Dodge Laboratories folleowing protocal recom-
: mended by Dr. Max Appel and Ft Dodge Laboratorles.

Other Precautlons

A.

Approprlate smoke alarms have been 1nstalled in the

Captive Propagatlon Building and Captive Breeding
BlOnglSt s re51dence. _

Fzre extlngulshers have been 1nstalled in the Captlve
Propagatlon Bu11d1ng.

A ferret evacuatlon plan in the event of flre ‘has been

;prepared_.m .

;?The ‘gate to the Captlve Propagatlon Compound w1ll be
» - locked when there is not an attendant present. -

. The Sybille Unit will not_be left unattended.
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Dead Female

Living Male

Living Male
Founder

Rose Creek palr never in captivity

~- ?_.__ ?_ Rome Rase
- ' Crwek Creek

Tl

Figure 1. Pedigree of captive black-footed ferrets.

152



REFERENCES

Allendorf, F.W. and R.F. Leary. 1986. Herterozygosity and fitness in natural
popuiations of animals. In M.E. Soule (ed.), Conservation Biology: The
Science of Scarcity.and Diversity. Sunderland, Massachusetts, Sinauer
Assoc. Pp. 57-76. o v e s

Ballou, J.D. 1984, Strategies for maintaining genetic diversity in captive
populations through reproductive technology. Zoo Biology 3:311-323.

Ballou, J.D. In press. Considerations of inbreeding and outbreeding
depression in the captive management of black-footed ferrets. In
Proceedings of the Workshop on Reproductive Biology of Black-footed
Ferrets and Small Population Biclogy as they relate to Conservation.
(U.S. Seal, S.H. Anderson, M. Bogan, E.T. Thorne eds.). Yale Univ.
Press, New Haven.

Dobson, A.P. and R.M. May. 1986. Disease and conservation. In M.E. Soule
(ed.), Conservation Biology. Sunderland, Massachusetts, Sinauer Assoc.
Pp. 345-366.

Foose, T.J. 1982. An update of the species survival plan. Am. Assoc. Zoo.
‘Parks and Aquarions Annu. Conf. Proc. Pp. 8-15.

Foose, F.J.,'R. Lande, N. Flesness, G.Rabb, and B. Read. 1986. Propagation
"~ plans. Zoo Biol. 5(2):139-146.

Frankham, R., H. Hemmer, 0.A. Ryder, E.G. Cothran, M.E. Soule, N.D. Murray,

and M. Snyder. 1986. Selection in captive populations. Zoo Biclogy
5:127-138. )

Gilpin, M.E. and M.E. Soule. 1986. Minimum viable populations: processes of
species extinction. In M.E. Soule (ed.), Conservation Biology: The
Science of Scarcity and Diversity. Sunderiand, Massachusetts, Sinauer
Assoc. Pp. 19-34. '

Goodman, D. 1980, 'Demographic intervention for closely managed populations.
In M.E. Soule and B.A. Wilcox (eds.), Conservation Biology. Sunderland,
Massachusetts, Sinauer Assoc. Pp. 171-196.

Hendrick, P.W., P.F. Brussard, F.W. Allendorf, J.A. Beardmore, and S. Orzack.

' 1986. Protein variation, fitness and captive propagation. Zoo Biology
5: 91-100.

Lacy, R.C. 1In Press. Lloss of genetic diversity from managed populations:
interaction effects of drift, mutation, immigration, selection, and
- population subdivision. Conservation Biology.

MacCluer, J.W., J.L. VandeBerg, B. Read, and 0.A. Ryder. 1986. Pedigree
analysis by computer simulation. Zoo Biology 5:147-160.

153



Soule, M., M. Gilpin, W. Conway, and T. Foose. 1986. The millennium ark:
huw 10ng a voyage, how.many staterooms, how many passengers? Zoo _Biology
5:101-114. .~ : g kR \

Wayne, R.K., L. Fdfman, :VA.K'.”?Ne'Wm'é-ﬁ, VJ.M.‘-'51-monsoh‘;';ahd: 5.J. =_o"Brie'n.f.. 1986.
Genetic monitors of zoo populations: ‘Morphological and Electrophoretic
Assays. .Zoo Biology 5:215-232. L : . - o





