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The reintroduction of black howler
monkeys (Alouattapigra) into the Cock-
scomb Basin Wildlife Sanctuary
(CBWS) in Belize was considered as
part of a broader effort to conserve the
species. The goal was to re-establish a
viable population of A. pigra in the Cock-
scomb Basin (afully protected area where
the species had become locally extinct in
1978) by transferring wild-caught ani-
mals from the Community Baboon Sanc-
tuary, an area about 100km north of the
Cockscomb Basin thatcontains ahealthy
population of howlers. The establish-
ment of the CBWS area as a protected
area with its recent enlargement to over
100,000 acres created a situation of safety
forthe species from hunting which caused
its earlier local extinction.

The project was preceded by a care-
ful investigation including a trial of the
capture technique, a survey of howler
populations and habitats surrounding the
area of reintroduction, a survey of the
availability of food resources and a study
of the phenology of the food resources,
before a decision was made to proceed
with the reintroduction.

Black Howler Status and
Conservation in Belize

While once thought to be a subspe-
cies of the mantled howler (Alouatta
palliata) which ranges throughout Cen-
tral America, increasing morphological,
behavioral and genetic evidence has de-
fined A. pigra as aseparate species (Smith
1970; Horwich 1983; James,
pers.comm.). Due to its limited range
within the Yucatan Peninsular area in
southern Mexico, northern Guatemala,
and Belize, the species s listed as “threat-
ened” under the U.S. Endangered Spe-
cies Act, Appendix II of CITES, and
“insufficiently known” by IUCN
(Wolfheim 1983; TUCN 1990). Although
its range has been shrinking intoisolated

islands (Horwich and Johnson 1984,
1986) there are still healthy, growing
populations in Belize.

One of the most populated areas for
the black howler occurred on private
lands of subsistence farmers along the
Belize River in Belize. The Community
Baboon Sanctuary was thus established,
on the premise that only a limited amount
of tropical forest can be maintained in
its pristine state, and that management
practices of private lands under slash
and burn cultivation could insure a bet-
ter environment for the howler mon-
keys (Horwich and Lyon 1987). The
program included seven basic steps
which interwove four main goals of
conservation, education, research, and
tourism (Horwich 1989,1990). History
and details of the program are reported
elsewhere (Horwich 1986,1988, 1990;
Horwich and Lyon 1987, 1988, 1990).

Since the Community Baboon
Sanctuary was on private lands which
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Female black owler monkey (Alouatta pigra) carrying infant while foraging. P

were not totally protected, and since
there were no major howler populations
on totally protected lands in Belize, a
reintroduction of howlers into CBWS
was considered as early as 1986. At that
time, the project proposed to research a
method for translocating howlers and to
highlight Cockscomb for both conser-
vation and ecotourism.

However, a survey in March 1991
of known howler habitats in the vicinity
of Cockscomb Basin indicated few howl-
ers and a major threat to all rain forests
in the area from a rapid expansion of the
citrus industry. One small howler popu-
lation was noted along the Sittee River,
in an area only about 10km from the
northern boundary of the Cockscomb,
but we concluded that the location made
these monkeys unlikely migrants into
the Basin because of intervening higher
areas, >300 meters, altitudes that seem
to be avoided by A. pigra (Horwich and
Johnson 1986). Two howlers were re-
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ported in 1990 to have lived for about a
year near Maya Center, a village situ-
ated 9km from the sanctuary’s eastern
boundary, and were thought to have
dispersed from the same small popula-
tion along the Sittee River by outskirting
the high Cockscomb Basin’s perimeter.
These two animals eventually disap-
peared; one animal was killed by villag-
ers, the other moved east, away from the
Basin (Saqui, pers. obs.). Nootherblack
howlers have been reported in the area,
nor have any howlers been seen inside
the Basin since 1978 (Saqui, pers. obs.;
Kamstra 1987).

Alouarta pigra is not confined to
undisturbed rain forest as was once
thought (Smith 1970) but can utilize all
successional stages of forest including
secondary growth (Horwich andJohnson
1984). The species is highly arboreal,
and does not normally travel on the
ground, preferring to use aerial path-
ways. This arboreality makes natural
recolonization of disturbed areas diffi-
cult or slow at best even when impedi-
ments to their survival have been re-
moved as in Cockscomb Basin.

Thereis a wide variety of reasons to
relocate animals, from conservation to
compassion (Caldecott and Kavanagh
1983; Campbell 1980). Although rapid
forest destruction may be making trans-
location an unrealistic prospect in many
areas (Strum and Southwick 1986), it is
still possible in Belize. Since the basic
points for reintroduction at Cockscomb
were met (Konstant and Mittermeier
1982; TUCN 1992), reintroduction
through the translocation of wild ani-
mals was deemed a necessary alterna-
tive to natural recolonization.

Because howlers are adaptable to
small areas and can utilize all ages of
forests, reintroduction becomes a dis-
tinct possibility once an area has been
made safe for them from hunting and
major forest cutting. It can also be used
when areas become too minimal and
when major forest destruction can be
foretold. Since howlers can be success-
fully captured with a very low mortality
rate (Glander et al. 1991) and since a
great deal of food choices have been
recorded, reintroduction has great fu-
ture potential (Strum and Southwick
1986).

Previous Howler Reintroductions

Despite the favorable possibility of
reintroducing howlers, few reintroduc-
tions have been carried out (Konstant
and Mittermeier 1982). Only 8 species
of primates have been translocated with
only 3 studied following the transloca-
tion (de Vries 1991). A. palliata has
been successfully captured and marked
in a number of situations in Costa Rica
(Scott et al. 1976; Glander et al. 1991)
and Mexico (Estrada, pers. comm.;
Garcia-Ordunaetal. 1987; Silva-Lopez,
pers.comm.). InMexico, Garcia-Orduna
et al (1987) have moved a troop which
was captured in an area of forest which
was slated for destruction. The troop
proved to be so disease-ridden due to its
already deteriorated environment, that
they were kept in captivity for a number
of months (Silva-Lopez, pers. comm.)
but have since been released on an is-
land.

A serendipitous translocation of A.
pigra was believed to have occurred in
Belize. An informant noted that two
juveniles were captured and escaped in
an unpopulated area which is not very
favorable habitat. However, they sur-
vived for two years and the informant
noted that they are now breeding.

Redhowlers have been translocated
on large scales in Venezuela and
Suriname to rescue them from flooded
areas. However, in both cases there was
no follow-up to measure the success of
the reintroductions (Konstant and
Mittermeier 1982).

A recent translocation of howlers
occurred in Costa Ricain 1989 (de Vries
1991) as a rescue operation due to the
construction of ahydroelectricdam. Two
or three partial troops were captured
withdrugs, held overnight for 1-2 nights
and released at two sites about one kilo-
meter from each other. They were re-
leased in areas where there were no
howlers residing but the area was adja-
cent to resident troops. De Vries (1991)
noted a breakdown of the troop structure
and a retumn to solitary living which he
attributed to foraging technique and sec-
ondarily to interactions with resident
howlers. The translocated animals also
exhibited a high degree of movement
following translocation and some had to
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be recaptured as they moved out of the
study area.

De Vries (1991) mainly discussed
the ecological follow-up of the translo-
cated animals in comparison with some
residents. The release was a hardrelease
and there was little description of how
the animals were held overnight. There
was nomention of a survival rate or how
long each was under observation. Of the
13 animals captured, 3 died in the trans-
location process and a fourth died at an
estimated 2 months post-release. Four
of the 10 originally released were recap-
tured after 6 months; no others were
mentioned and presumably died or dis-
persed out of the study area.

Trial Howler Capture

Two major aspects of howler mon-
key biology were investigated before
the reintroduction program could be car-
ried out. We wanted to be sure that the
capture technique used by Glander
(Glander et al. 1991) could be success-
fully used on Alouatta pigra. Secondly,
we wanted to investigate what type of
food plants were available at Cockscomb,
howmany of them overlapped with avail-
able food at the Community Baboon
Sanctuary, and what was the seasonal
availability of fruits at both areas.

In 1990, using Glander’s (Glander
etal. 1991) methodology, 47 black howl-
ers were captured without a loss or ma-
jor injury. Once a monkey was darted
and drugged, it was caught in a net by a
team of people on the ground. In some
cases, a monkey remained clinging to
the branch and had to be captured by
climbing the tree and releasing the grasp-
ing limbs. The howlers were then quickly
weighed and measured and limb prints
were taken. Pelage and other body marks
were noted for later field identification.
Each monkey was then marked by at-
taching a plastic tag on a metal chain
around the leg. Additionally, blood was
taken from all animals by Dr. Roxie
James to begin gathering a genetic base
for the population.

Howler Ecology and Selecting
Release Time

The black howler, like the other

five howler species found throughout
Central and South America, is the most
folivorous of the new world primates
(Eisenberg et al. 1972). Although they
lack a modified digestive tract found in
many herbivores to accommodate ahigh
cellulose leaf diet (Milton 1980), howl-

from any species (Glander 1977, 1982).
The new leaves contain high protein
contentand low cellulose (Milton 1979).

Research on A. pigra indicates it
uses a low number of plant species per
month, depending on them for most of
its needs (Horwich and O’Connell,

.

Adult, female black howler with a ball-chain radio collar used to track and monitor the

monkeys after release. The transmitters were designed to have a longevity of 12 months.

Photo by Fred W. Koontz.

ers do maintain a sluggish lifestyle, rest-
ing often over 70% of the day, allowing
microbial fermentative digestion (Milton
and McBee 1983) to better utilize its
food resources (Milton 1980; Milton et
al. 1979). A. pigra conforms to the
howler lifestyle resting at times as much
as 80% of the day (Horwich and
O’Connell, unpubl. data).

Howlers utilize flowers, leaves, and
fruit, specifically selecting the new leaves
and ripe fruit when available. However,
they are capable of eating mature leaves
as well, especially before the main fruit
production in April-May (Lyon, Young
and Horwich, unpubl. data). Despite
their use of mature leaves, the howlers’
food supply is not unlimited as once
thought since they only utilize about
20% of the available tree species and
then select only specific individual trees

unpubl.). The part of the plant they feed
on depends on the season, and the spe-
cies variety may increase during periods
of low fruit production in December and
January. A listof species atthe Commu-
nity Baboon Sanctuary was compared
with that known from the Cockscomb
Basin (Kamstra 1987). An assessment
of the environment of Cockscomb indi-
cated an estimated 60% tree species
overlap between the Community Ba-
boon Sanctuary and the Cockscomb Ba-
sin (Young, pers. comm.) Lists of flora
used by howlers in other areas were also
used to help in determining potential
food sources within the sanctuary
(Coelho et al. 1976; Schlichte 1978;
Estrada 1984; Estrada and Coates-
Estrada 1986a & b).

Four years of phenology from the
Community Baboon Sanctuary was
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available indicating a high level of fruit-
ing in May. Additionally, the Cock-
scomb staff began a similar phenology
study a year previous to the 1992 trans-
location. Data similarly indicated that
May should be a good time for the trans-
location.

Individual Marking and Radio
Telemetry

We tagged all adult monkeys with
small (2.75cm diameter) Plexiglas do-
nuts on ankle chains. This type of mark-
ing is moderately successful; some
chains may slip off and a few may cause
superficial leg injury when the chain
wears into the skin which may scar
around it. Individuals from each of the
three troops were tagged with a troop
color (blue, yellow, orange) for ease in
sighting changes in troop cohesion.

Due to the large hyoid bone which
occurs both in females and especially in
males, attaching radio transmitters to
black howlers is problematic. Six fe-
males were fitted with ball-chain collars
and modest-sized transmitters (Model
125, Telonics, Inc., Mesa Arizona). This
design allowed the transmitter canisters
to rest posterior to the hyoid bone. Gas
sterilized implantable transmitters were
surgically placed between the shoulders
of four males, one female, and one juve-
nile female by veterinarian Dr. Wendy
Westrom (Configuration 2A, Telonics,
Inc., Mesa, Arizona). Signals from all
six subcutaneous transmitters were lost
at about six weeks post-release. Two of
the subcutaneous units were found on
the ground, suggesting that despite be-
ing sutured in place under the skin, the
units came out. The ball-chain collars,
however, performed well for 6-10
months post-release, because they en-
abled us to locate the monkeys while
they were establishing their new home
ranges. Twelve of the original 14 trans-
located animals have been followedona
regular basis for ten months, by a com-
bination of radio tracking and visual
searching for the monkeys.

Mappingand Selection of Release
Sites

Prior to release, in January 1992,

approximately 15 kilometers of paths
encompassing 6 square kilometers were
mapped with tape measures and com-
passes. Trees along the trails were tagged
with trail numbers approximately every
50 meters and other landmarks and wa-
terways were mapped as well. Addi-
tionally, many trees labelled for the phe-
nology study were included in the map.

Three release sites were selected
which were thought to be over one kilo-
meter apart. We hoped this distance
between the release sites would prevent
initial troop interactions and the conse-
quent stress from having to immediately
defend territories before having suffi-
cient time to orient themselves to the
area and its food sources. Once the
mapping had been accomplished, two of
the sites turned out to be only a half
kilometer apart but since cages had al-

ing. Following measurements, blood
removal, health checks, ankle tagging
and transmitter attachment, all howlers
were placed singly (except for females
with infants) in air kennels (used for

_ pets). The kennels were then loaded in

the vans and driven 5 hours to the site. In
the second move, the kennels were car-
ried to the helicopter for the 45 minute
flight to Cockscomb.

Although we intended to keep the
newly captured howlers less thana week
in the release cage, we felt strongly that
ashort period of captivity would accom-
plish the following goals: 1. allow ob-
servation of animals for health reasons
and observation of transmitter collar
placement, 2. acclimate the troop to the
new environment, and 3. reduce a stress-
ful dash for freedom and encourage group
cohesion upon release.

One of the holding enclosures used to acclimate the monkeys for two days before release.
These are built in advance at the release site. Photo by Fred W. Koontz.

ready been built, the sites were used
anyway. Allsites contained known food
trees nearby.

Caging, Transport and Captive
Care

Two transfers were made a week
apart, first using vans and then a British
RAF helicopter. Capture proceeded as
in 1990. The troop to be translocated
was located the evening before for ease
in location and capture the next morn-

Cages 8' x 12' x 10’ (width x length
x height) were constructed from lumber
and chicken wire at each of the three
release sites. Each cage had a front door
and an upper release door. Cages were
provided with a series of branches and
shelves including a feeding shelf which
was located in front of the release door.
Animals were provided with wild foods
collected at the Community Baboon
Sanctuary as well as fruits and veg-
ctables purchased at a market. Dishes of
water were also provided.
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All troops were maintained for two
days and nights, then released in the late
afternoon. One troop was kept an addi-
tional night in traveling cages at the
Cockscomb office because of lateness
of arrival at Cockscomb. Observations
were made on all troops from a blind.
Most of the animals ate some of the wild
and market foods and drank some water.
All attempted to push against the wire to
escape but this became more reduced
during the second day. We decided to
release them, because they were settling
down, and, before any depression set in.
We released them by opening the re-
lease door and allowing them to leave at
their will. This occurred slowly but was
sometimes hampered by one animal’s
escape which caused the others to push
at the wire again, not knowing about the
open door. In one case, all animals left
the cage except for an infant who pushed
atthe cage comer crying. He was quickly
captured and released to his mother who
was waiting 15 feet above.

Monitoring and Success Rate

Once released, troops were radio
tracked and observed with short visual
checks every 1-3 days and with pro-
longed observations afteramonth. There
was some indication that close follow-
ing of the first troop may have encour-
aged flightand consequent troop breakup
and dispersal. After 6 months, four of
the 6 ball-chain collars had failed but
monkeys could still be visually located
within their established range.

Continual monitoring indicated suc-
cessful long term survival rate of most of
the animals translocated. After 10
months of observation, at least 12 of the
14 howlers are alive. Only one male and
a juvenile were not seen again after 2
months. The juvenile is believed dead
but the male was displaced and not seen
again although roaring was recorded in
the direction of his flight. Additionally,
two infants, conceived in their original
habitat, were born at Cockscomb in
August 1992 and two other infants were
borninJanuary 1993. A total of 16 black
howlers are now living in the Cock-
scomb Basin.

In contrast to the Costa Rican trans-
location, dispersal from the release sites

was low. All animals remained within
2km of the release site and often moved
in the vicinity of the release site. Al-
though their total home ranges varied
from 100400 acres, they spent most of
their time in considerably smaller core

could probably have been avoided had
the release sites been one kilometer apart
as planned. The second troop, along
with the female from the first troop,
have formed a loose association within a
core area. Fourhave stayed togetherand

the females with

Mr. Ernesto Saqui, Director of the Cockscomb Basin Wilflidfe
Sanctuary (Belize Audubon Society) radio tracking the released
black howlers. The animals have been monitored for the ten
months since release. As of March 15, 1993 atleast 12 of the 14
translocated animals are alive, and an additional four babies
have been born. Photo by Fred W. Koontz.

areas, especially after they became es-
tablished at about three months post-
release.

The first troop (one male, a female
and her infant, and an old female) showed
initial dispersal, possibly because we
followed too closely after release. The
old female dispersed about one kilome-
ter and has been living alone. The other
female and male came together again,
but at eight wecks post-release, when
they had an aggressive interaction with
the large second group (two males, three
females, one juvenile, and an infant), the
male from the first troop left and was
never seen again. This early interaction

young (including the
twoinfants bornin Au-
gust) have formed an
association at times.
The third troop (one
male and two females)
have been very cohe-
sive and remainedin a
core area of about 60
acres. They conceived
and gave birth in Janu-
ary to two infants at
Cockscomb.

We feel two fac-
tors led to less dis-
persal and more troop
cohesiveness than oc-
curred in the Costa
Rican translocation: a
lack of resident howl-
ers in the area and the
use of holding cages
for acclimation. The
holding cage seemed
toallow the howlers to
assess that they were
in a totally different
forest and to settle
down before release.
It also allowed us to
adjust the collar of one
female who had
worked it partially off
which might have
caused her major problems. We feel the
cohesiveness would have been evenbet-
ter had we been able to keep troops from
meeting early after the reintroduction.
Thus far, there has been little howling
due to this lack of intertroop interac-
tions.

Future Releases

We are encouraged by the survival
of at least 12 of the 14 animals translo-
cated (86%). We will carry out two
additional translocations into the same
area in May 1993 and in 1994, after
which we hope to have about 60-70
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howlers living in the Basin. Following
that we will continue to monitor the
situation forafew years to assess whether
additional moves are necessary.

For the May translocation, three
larger cages, 8' x 16' x 10" have been
constructed about one kilometer from
each other, and over 1.5 km from the
core areas of all other howlers in the
park. Larger cages will be used because
larger troops were found in the new
donor area. Currently, observations on
social behaviors, food utilization, and
territory size are being made on 4-5
troops located in the donor area. Three
transports are planned, two by van, and
one by helicopter. We will attempt to
capture 3—4 troops totaling 25 animals.
We will monitor all adult females by
ball-chain collars, we will try to do the
same on several males as well. As
before, continued monitoring will be
done on all animals during the year to
follow.

Literature Cited

Caldecott, J., and M. Kavanagh. 1983. Can trans-
location help wild primates? Oryx 17:135-139.

Campbell, S. 1980. Is reintroduction a realistic
goal? In: Conservation Biology: An Evolution-
ary-Ecological Perspective, pp.263-269. M.E.
Soule and G.A. Wilcox (eds.). Sinauer.
Sunderland, MA.

Coelho, A.M,, L.S. Coelho, C.A. Bramblett, S.S.
Bramblett, and L.B. Quick. 1976. Ecology,
population characteristics, and sympatric asso-
ciationin primates: A socio-bioenergetic analy-
sis of howler and spider monkeys in Tikal,
Guatemala. Yearbook of Physical Anthropol-
ogy 20:96-135.

de Vries, A. 1991. Translocation of mantled howl-
ing monkeys (Alouatta palliata)in Guanacaste,
Costa Rica. M.A. thesis. University of Calgary,
Alberta, Canada.

Eisenberg, J.F., N.A. Muckenhim, and R. Rudran.
1972. The relation between ecology and social
structure in primates. Science 176:863—-874.

Estrada, A. 1984. Resource use by howler mon-
keys (Alouatta palliata) in the rain forest of Los
Tuxtlas, Veracruz, Mexico. Int. J. Primatol.
5:105-131.

Estrada, A. and R. Coates-Estrada. 1986a. Use of
leaf resources by howling monkeys (Alouatta
palliata) andleaf-cutting ants (Attacephalotes)
inthetropical rain forest of Los Tuxtlas, Mexico.
Amer. J. Primatol. 10:51-66.

Estrada, A. and R. Coates-Estrada. 1986b.
Frugivory by howling monkeys (Alouatta
palliata) at Los Tuxtlas, Mexico: Dispersal and
fate of seeds. In: Frugivores and Seed Dis-
persal, pp.93—-104. A. Estradaand T.H. Fleming
(eds.) Dr. W. Junk Publishers, Dordrecht.

Garcia-Orduna, F., D. Canales-Espinosa, E.
Rodriguez-Luna, G. Silva-Lopez, J. Jimenez-

Huerta, J. Benitez-Rodriguez, and J. Hermida-
Lagunes. 1987. Translocation program for the
howler monkey (Alouatta palliata): A repont.
Amer. J. Primatol. 12:363-364.

Glander, K.E. 1977. Poison in a monkey's garden
of eden. Nat. Hist. 86:34—44.

Glander, K.E. 1982. The impact of plant second-
ary compounds on primate feeding behaviors.
Yearbook of Physical Anthropology 25:1-18.

Glander, K.E., LM. Fedigan, L. Fedigan, and
C.A. Chapman. 1991. Field methods for cap-
ture and measurement of three monkey species
is Costa Rica. Folia Primatol. 57:70-82.

Horwich, R.H. 1983. Species status of the black
howler monkey, Alouatta pigra, in Belize. Pri-
mates 24:288-289.

Horwich, R.H. 1986. A community baboon sanc-
tuary in Belize. Primate Conservation 7:15.
Horwich, R.H. 1988. The Community Baboon
Sanctuary: An approach to the conservation of
private lands, Belize. In: Saving the Tropical
Forests. J. Gradwohl and R. Greenberg (eds.).

Earthscan. London.

Horwich, R.H. 1989. The geographic distribution
of the black howler monkey (Alouatta pigra) in
Central America and efforts to conserve it in
Belize. In: Primatologia en Mexico:
Comportamiento, Ecologia, Aprovechamiento,
y Conservacion de Primates No Humanos en
Mexico, pp.191-201. A. Estrada, R. Lopez-
Wilchis, and R. Coates-Estrada (eds.).
Universidad Autonoma Metropolitana, Mexico.

Horwich, R.H. 1990. How to develop a commu-
Rity sanctuary: An experimental approach to
the conservation of private lands. Oryx 24:95-
102.

Horwich, RH. and E.D. Johnson. 1984. Geo-
graphic distribution and status of the black
howler, Alouatta pigra. TIUCN/SSC Primate
Group Newsletter, March 4:25-27.

Horwich, RH. and E.D. Johnson. 1986. Geo-
graphic distribution of the black howler,
Alouatta pigra, in Central America. Primates
27:53-62.

Horwich,R.H. and J. Lyon. 1987. Development of
the "Community Baboon Sanctuary"” in Belize:
An experiment in grass roots conservation.
Primate Conservation 8:32-34.

Horwich, R.H. and J. Lyon. 1988. An experimen-
tal technique for the conservation of private
lands. J. Med. Primatol. 17:169-176.

Horwich,R.H. andJ. Lyon. 1990. A Belizean Rain
Farest - The Community Baboon Sanctuary.
Orang-utan Press. Gays Mills, WL

TUCN. 1990. 1990 IUCN Red list of threatened
animals. [UCN. Gland, Switzerland.

TUCN 1992. Draft guidelines for re-introductions.
Re-introduction News, May:2-3.IUCN, Gland,
Switzerland.

Kamstra, J. 1987. An Ecological Survey of the
Cockscomb Basin, Belize. M.S. thesis. York
University, Ontario, Canada.

Konstant, W.R. and R.A. Mittermeier. 1982. In-
troduction, reintroduction, and translocation of
Neotropical primates: Past experiences and fu-
ture possibilities. Int. Zoo Yrbk. 22:69-77.

Milton, K. 1979. Factors influencing leaf choice
by howler monkeys: A test of some hypotheses
of foodselected by generalistherbivares. Amer.
Nat. 114:362-378.

Milton, K. 1980. The Foraging Strategy of Howler

Monkeys. Columbia Univ. Press, NY.

Milton, K., T.M. Casey, and K.K. Casey. 1979.
The basal metabolism of mantled howler mon-
keys (Alouatta palliata). J. Mamm. 60:373-
376.

Milton, K. and R.H. McBee. 1983. Rates of fer-
mentative digestion in the howler monkey,
Alouatta palliata (Primates: Ceboidea). Comp.
Biochem. Physiol. 74A:29-31.

Schlichte, H.G. 1978. A preliminary report in the
habitat utilization of a group of howler mon-
keys (Alouatta villosa pigra) in the National
Park of Tikal, Guatemala. In: The Ecology of
Arboreal Folivores, pp.551-556. G.G. Mont-
gomery (ed.). Smithsonian Institution Press,
Wash. D.C.

Scott, N.J., A.E. Scott, and L.A. Malmgren. 1976.
Capturing and marking howler monkeys for
field behavioral studies. Primates 17:527-534.

Smith, J.D. 1970. The systematic status of the
black howler monkey, Alouatta pigra
Lawrence. J. Mamm. 51:358-369.

Strum, S.C. and C.H. Southwick. 1986. Translo-
cation of primates. In: Primates-The Road to
Self-Sustaining Populations, pp.949-957. K.
Benirschke (ed.) Springer-Verlag, NY.

Wolfheim, J.H. 1983. Primates of the World.
University of Washington Press. Seattle, WA.

Robert H. Horwich is Director of Community
Conservation Consultants/Howlers Forever, Inc.,
RD 1, Box 96, Gays Mills, W154631; Phone: 608
735-4717; FAX: 608-735-4717.

Fred Koontz is Curator of Mammals, Wildlife
Conservation Society, Bronx, NY; Phone: 212
220-7112; FAX 212-365-0307.

Ernesto Saqui is Director of the Cockscomb Basin
Wildlife Sanctuary which is under the manage-
ment of the Belize Audubon Society, P.O. Box
1001, Belize City, Belize; Phone 2-77369; FAX
2-78562.

Hermelindo Saqui is a8 Warden at the Cockscomb
Basin Wildlife Sanctuary.

Kenneth Glander is Director of the Duke Univer-
sity Primate Center, 3705 Erwin Road, Durham,
NC 27705; Phone: 919-684-2535; FAX 919
490-5394.

Vol. 10 No. 6 1993

Endangered Species UPDATE 6



Idaho's Nongame, Endangered and Watchable

Wildlife Program
b
Wayne n:elquist

The American public is showing a
heightened awareness and interest in
the comprehensive conservation of the
country’s wildlife resources. Idaho,
too, is clearly experiencing these
changes. The number of adults partici-
pating in watching and photographing
wildlife, maintaining birdfeeders, and
other forms of nonconsumptive wild-
life-associated activities continues to
grow throughout the United States and
in Idaho.

The Idaho Department of Fish and
Game (Department) is moving into a
changing era of wildlife management
with programs directed towards the
conservation of all Idaho wildlife. We
are broadening our constituency be-
yond the hunting and fishing public.
Getting people involved in wildlife
viewing often gets them involved in
wildlife conservation. We believe itis
crucial that they become wild-

on the 1981 state income tax form. Dona-
tions declined from those early years to a
low of $55,000 in 1988, partly due to an
increasing number of competing check-
offs.

Because the Nongame Program has
had to rely on checkoff revenue as the
primary funding source, staff spend con-
siderable time searching for outside fund-
ing, which is generally dedicated to spe-
cific activities. With outside funds, the
Nongame Program’s annual budget cur-
rently exceeds $700,000. Such tenuous
funding has substantially increased the
administrative workload and precluded
long-term program and project commit-
ment and development. Consequently,
the Nongame Program has had a difficult
time growing to meet expanding needs
because we have had to rely on unstable,
year-to-year funding from outside sources.

During the 1992 legislative session,

a Wildlife License Plate bill was passed.
The vehicle license plate will depict a
mountain bluebird—Idaho’s state bird,
perched on a syringa—Idaho’s state
flower. A portion of the proceeds from
sales of the plate will go to help Idaho’s
nongame and other watchable wildlife.
The plates will be available for $35.00
starting July 1, 1993; renewals cost
$25.00. The Department will receive
$10.00 from each set of plates sold.
Sample plates with up to 5 letters or
numbers will be available for $30.00,
with $18.00 going to the Nongame Pro-
gram. This should give a big boost to
managing Idaho’s diverse wildlife and
providing more viewing opportunities.
The Department has been reluctant

to spend hunting/fishing license dollars
for nongame, although some license
funds have been used in the past. Many
states use license dollars to support
nongame and watchable wild-

life advocates and supporters
of the Department’s programs
and policies. In order to gain
and maintain the support of
Idahoans who do not hunt or
fish, the Department is ex-
panding its emphasis on
nongame and watchable wild-
life.

Funding for the Program

Current funding for the
Nongame, Endangered and
Watchable Wildlife Program
(Nongame Program) comes
from a variety of sources, in-
cluding an income tax check-
off, Federal Aid funds, state
and federal agencies (prima-
rily through challenge cost-
share projects, grants, trusts,
direct donations and the sale

life programs. Because 80%
of the state’s fish and wildlife
are classified as nongame, the
Department would prefer a
funding base that allows
nonconsumptive users the op-
portunity to shoulder more of
the financial burden of manag-
ing this resource.

Program Goals

The Nongame and Endan-
gered Wildlife Species Man-
agement Plan (1991-95) states
that the ultimate goal of the
Program is to insure the viabil-
ity of nongame populations,
including threatened and en-
dangered species, and their
habitats in Idaho. Clearly, itis
not possible nor practical to
address the needs of each and

of goods. The Nongame

checkoff was firstestablished and Game.

Theldaho Bluebird license plate. Photo by ldaho Departmentof Fish

every species in order to

continued on UPDATE page 8

7 Endangered Species UPDATE

Vol. 10 No. 6 1993




Endangered Species
UPDATE

April 1993 Vol. 10 No. 6 Supplement THE UNIVERSITY OF MICHIGAN

Future conservationists face the chal-
lenge of preparedness in their fight to pre-

S p e Ci al Ins ert serve the world’s remaining biodiversity.

Uniting the experience of established profes-

sionals with the “eagerness-to-learn” of those

new to careers in conservation can strengthen
the support system for this profession.

The following pages contain career ad-
vice from conservation professionals with
varying ranges and levels of experience, all
of whom are past authors of articles in the
Endangered Species UPDATE. This special
insert is designed as a career sampler for
students and other people interested in the
work of biodiversity preservation.

The intent of this supplement is to show
newcomers the kinds of work being done by
established conservationists. Examples of
the variety of professionals I interviewed for
this supplementinclude: environmental law-
yers, curators of botany, wildlife biologists,
university professors, and program directors
for endangered species management.

More importantly, students and others
will get advice on how they can move ahead
in their area of interest. Novices will not be
the only beneficiaries of this sharing of ca-
reer advice; seasoned professionals will be
rewarded with a more well-informed group
of young professionals to continue their wor]
tomorrow and beyond. :

Advice from leading Compiled and
C A R E E R S - environmental professionals on edited by

how to get started Lisa S. Yee




Marc Liverman
Grassland Habitat Biologist,
Oregon Dept. of Fish and Wildlife

What advice do you have for students
interested in careers in conservation?

Twenty years of sustained activism
on conservation issues since the first
Earth Day have increased awareness,
inspired research and legislation, and
contributed to many legal victories.
However, not one environmental prob-
lem has been truly “solved”. Indeed,
new problems like global warming and
ozone depletion, are being added each
year to the list that already includes en-
dangered species, militarism, over-popu-
lation, petroleum dependency, pollution,
solid waste, and more.

But this should not discourage you
from seeking a conservation career; it
should make everyone want one. Op-
portunities are unlimited! Traditional
tracks like engineering, law, and natural
resources are options for people inclined
towards graduate school, since higher
degrees are increasingly a standard re-
quirement. But don’t overlook art, busi-
ness, economics, education, journalism,
marketing, public health, psychology,
sociology, statistics, women’s studies
and other tracks. Few jobs have conser-
vation or environment in the tite, but
every job will make an impact if the
person working at it has an environmen-

Prairie dock (Silphium terebinthinaceum).

tal interest and philosophy.

The environmental issues we con-
front are so pervasive, complex, and
stubborn that it is unreasonable to expect
any one profession to solve them; whole
generations of conservationists working
in all fields are needed. Moreover, it is

impossible to predict which professions
will eventually make the greatest con-
tribution overall. Technical informa-
tion is obviously important, but cannot
succeed without a base of sustained
social commitment and action. My ad-
vice is follow your heart and aptitude,
use your head, THINK BIG, and never
give up your educational values, no
matter where your conservation career
leads you.

Sylvia Taylor, Ph.D.

Adjunct Faculty, University of
Michigan, former Endangered
Species Coordinator (Wildlife)
Michigan Department of Natural
Resources

How did you get to work with the
endangered Kirtland’s warbler and
what specific advice do you have for
students with similar interests?

I became involved with Kirtland’s
warbler management without previous
interest in the species but with knowl-
edge of its habitat. I switched from
teaching to working for the state to
cover forestry impacts by new freeways
for the Michigan Department of Trans-
portation. My Ph.D. in botany qualified
me for only a bachelor's level forester
position. State service had no positions
for botanists despite a great need for
botanical knowledge. However, since I
also covered botanical environmental
impacts, I was loaned to the Michigan
Department of Natural Resources
(MDNR) for botanical expertise.

I took a demotion transfer to the
MDNR to cover plants for the new En-

Michigan's endangeredKirtland's warbler.

dangered Species Program. One year
later I was promoted to Coordinator and
became responsible for Kirtland’s war-
bler management. I broadened my cre-
dentials to become a Certified Wildlife
Biologistand was promoted toNongame
Supervisor. I transferred to a field su-
pervisor position and spent the rest of
my career involved in direct manage-
ment of wildlife including Kirtland’s
warbler.

My advice to students with similar
interests is to enter the employment
field with highly developed and needed
skills not previously recognized in posi-
tion descriptions.

Explain the importance of being a
specialist versus a generalist for stu-
dents interested in working to pre-
serve biodiversity.

Those with a generalist nature
should consider becoming specialists
to gain the following advantages: 1)
knowledge held by relatively few people,
2) respect of others for this knowledge,
3) preparedness for self-education in
other fields. A generalist with a spe-
cialty has the advantage of being able to
adjust to new employment situations by
taking a step backward to a lesser posi-
tioninarelated field, thenrising quickly
“in the ranks” because of highly devel-
oped learning skills and previously un-
recognized applications of the specialty.

Edward T. LaRoe, Ph.D.
Directorof Cooperative Research
Units, U.S. Fish and Wildlife
Service

What qualifications are necessary for
doing field research with endangered
species?

I can’tidentify any specific qualifi-
cations necessary to conduct field re-
search on endangered species. One of
the problems with endangered species
is that the great variety of taxa, causes of
endangerment, and situations require
professionals with a variety of qualifi-
cations. Resource managers need sci-
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entists qualified in all aspects of biol-
ogy, including professionals in non-tra-
ditional fields such as invertebrate zool-
ogy and botany.

Endangered invertebrate, Karner blue
butlel’ﬂy.

In addition, scientists who work on
endangered species should possess some
special qualifications. They need an
especially innovative attitude to work
on endangered species, especially the
really critical ones where only a few
individuals survive. This often limits
the research opportunities and can re-
quire great creativity. These scientists
alsoneed some skills in public relations,
as they often need to explain the signifi-
cance of their research to the public and
decision-makers, under conditions of
great controversy.

Finally, I'd recommend that scien-
tists fully understand the legal and ad-
ministrative regulations relating to en-
dangered species, especially those per-
taining to harassment and permit re-
quirements.

What coursework do you recom-
mend?

Take as broad a variety of courses
asyoucan. You shouldbe well grounded
in all aspects of biology—ecology, sys-
tematics, genetics, concepts such as mini-
mum viable populations—as well as
science in general, especially chemis-
try. Also in law, economics, and maybe
public administration. The problems of
endangered species management are
very pervasive and require many skills.
Youneed coursework that teaches skills
inanalysis and communication. Inshort,
I recommend being well-versed as a
generalist.

Burton V. Barnes, Ph.D.
Professor of Forest Ecology
University of Michigan

What career advice or insights would
you offer students interested in natu-
ralresourcesand environmentissues?

First of all, many of the students I
teach and work with are highly moti-
vated, engrossed in their studies, and
appear “to have it all together.” They
don’tneed advice. However, amentor is
still a good idea. A role model, a person
willing to talk about what’s happening
in real world ecosystems, can be very
helpful.

Second, have you ever thoughtmuch
about what you are really doing? Make
sure you are in touch with the major
ideas and concepts of the day. What are
thekey “objects-of-interest” in the field?
How do you conceive things in relation
to current wisdom? For example, in one
of the essays in his book Home Place, J.
Stan Rowe writes: “Biology by itself is
incomplete. Organisms do not stand on
their own; they evolve and exist in the
context of unified ecological systems
that confer those properties called life.”
Is your viewpoint ecocentric or
homocentric—ecosphere ororganisms?
How you conceive things can make all
the difference in the world—to the eco-
sphere that is!

Jack pine forest in Michigan.

Third, despite all the information
andknowledge pouredinto your brain—
canyoudoanything? In the years ahead,
we expect there will be a premium on
people who can communicate; who have
a strong quantitative training; and who
have solid field training and experience.
Field studies are critical. Knowledge of

the earth sciences is key to our under-
standing of landscape and waterscape
ecosystems, their organisms, and how
whole ecosystems will change in the
future. Thus it would be wise to invest in
field courses offered by schools and
colleges and especially field stations
that emphasize field education in ecol-
ogy and training in ecosystem concepts
and skills.

J. Michael Scott, Ph.D.

Leader, idaho U.S. Fish and
Wildlife Service Cooperative Re-
search Unit, University of idaho

What specific advice do you have for
studentsinterested in preparing them-
selves for a career like yours?

Acquire a solid academic back-
ground in your area of expertise. In
addition, get as much hands on experi-
ence as an undergraduate and graduate
student as you can. Equally important is
that youlearn to work and get along with
people. The complexity of, and multiple
ownerships involved in many issues we
face today in conservation biology re-
quire interdisciplinary efforts. These
efforts often involve individuals from
several federal agencies as well as state
and private groups. This requires that
you build partnerships. In doing so
always deal with issues on top of the
table. Never let someone you are work-
ing with get blind-sided by an issue.
Finally don’t expect to get rich, but do
expect to make a difference.

What careers most effectively address
biodiversity preservation?

Almost any career can be effec-
tively used to protect biodiversity. We
needknowledgeable and committed law-
yers. 1have seen lawyers such as Mike
Sherwood and Michael Bean who have
significantly contributed to our ability
to save species. In the political arena the
contribution Al Gore has made as a
legislator and more recently as an author
is difficult to overestimate. However
there is no substitute for committed bi-
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Northern spotted owl.

ologists. They provide all the raw data
needed tomake the case for biodiversity.
The spotted owl issue is an excellent
example of what a solid team of research
biologists can do. But whether you end
up working as a biologist, manager, ad-
ministrator, or teacher in natural re-
sources you can make a difference!

The bottom line is, whatever field
you choose—law, biology, education,
politics, even business—if you retain a
commitment to protecting biodiversity,
then you can, through example, make a
difference.

Michael J. Bean, Attorney
Chairman of the Environmental
Defense Fund’s Wildlife Program

What specific advice do you have for
students who want to pursue a career
in environmental law?

I recommend getting into the best
law school you can; law is still a profes-
sion where academic credentials deter-
mine where the doors will open for you.
A number of schools offer good envi-
ronmental law programs, but if possible
I would choose a school on the basis of
its overall stature rather than its environ-
mental law program.

If your desire is to work for a public
interest environmental organization,
don’t expect to 1and a job there immedi-
ately. Most of the major environmental
organizations hire lawyers with at least
afew year’s experience elsewhere. The
U.S. Justice Department is a good place
to acquire a lot of useful experience,
particularly litigation experience, very
quickly. So too are many state attorney
general offices.

Though probably few students who
think they want to become environmen-
tal lawyers have working for corporate
law firms in mind, most of the practitio-
ners in the field do exactly that (or work
directly for business corporations). This
too can be good experience and even
offer opportunities to do some good
things for the environment. The danger
of this path, however, is that you might
end up doing something quite different
after law school than what you had origi-
nally contemplated. Mostlaw graduates
are burdened with heavy debt, but have
the chance to make a lot of money in
traditional practice. The alternatives,
particularly in the environmental area,
are few and much less remunerative.
The temptation to take the easier to find,
and much higher paying, jobs has se-
duced a great many people who origi-
nally intended to “do good” with their
environmental law careers.

United States Capitol building.

Pamela Pride Eaton
Program Director for Refuges &
Wildlife, The Wilderness Society

What advice do you have for students
interested in getting work experience
with endangered species policy issues?

I recommend one to two seasons of
field work even if you plan to be a policy
analyst or lobbyist for your career. Itis
important to understand the scientific
basis for policy concerning endangered
species and to have a clear sense that it
is the animal's needs and behaviors (or
plants as the case may be) thatmust be at
the core of any endangered species
policy, ifitis to be successful. There are

numerous programs offering small sti-
pends or scholarships for field assis-
tants. If all else fails, volunteer your
help to a local researcher or even your
local zoo.

How did you become a member of the
Endangered Species Coalition Steer-
ing Committee?

As Program Director for Refuges
and Wildlife, I represent The Wilder-
ness Society in the Endangered Species
Coalition. The Coalition Steering Com-
mittee is made up of representatives of
seven to eight groups most actively in-
volved on a day-to-day basis in renew-
ing and strengthening the Endangered
Species Act . Reauthorization of the
Endangered Species Act is one of The
Wilderness Society’s top legislative pri-
orities for the 103rd Congress.

Don Lindburg, Ph.D.
Behaviorist, San Diego Zoo

What specific advice do you have for
students who want tobecome involved
in zoo captive breeding programs?

Behavioral students who want to
work with captive wildlife should struc-
ture their training in light of the special
problems encountered in the captive
milieu. It is rarely the case that, in
traditional degree programs in animal
behavior or comparative psychology,
one will find courses that are focused on

these concems.

i, A

Lion-tailed macaque at San Diego Zoo
captive breeding program.

The captive situation is a special
kind of observational field, lacking many
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of the attributes of the wild such as
predator avoidance or natural foraging
opportunities. At the same time a regi-
men of unavoidable experiences in the
form of high frequency contact with
bumans and perhaps conspecifics, ex-
posure to unfamiliar stimuli, and limited
mental or physical activation is com-
monly encountered by zoo animals.
Training that instills a fundamental un-
derstanding of species’ biological re-
quirements is essential if one is to work
under these conditions.

24N

Snow leopards have had much success in
captive breeding programs.

Working in the captive sector is
very much amatter of small populations
whichare, additionally, dispersed among
a variable number of institutions. Ge-
netically mandated procedures designed
to increase founder representation or to
preserve gene pool heterozygosity have
abehavioral dimension thatis oftenover-
looked. An understanding of mating
systems, mate selection, social hierar-
chies, xenophobic responses, and nu-
merous other social phenomena are pre-
requisite to intelligent management of
small, captive populations.

Endangered species are often fairly
fragile, not well represented in captive
collections, and notamenable toinvasive
techniques commonly employed in cut-
ting-edge research. It is imperative that
students-in-training learn fundamentals
of research design and quantitative skills
that are appropriate to working under
these limitations.

Finally, in addition to obtaining rel-
evanttraining, it would be advantageous
for those interested in this type of career
to pursue internships or volunteer op-
portunities that familiarize the student
with the special workings of the zoo or
aquarium. These opportunities are best
realized if the zoological institution is in

the same community, and has a history
of working with students.

Anton Reznicek, Ph.D.
Curator of Vascular Plants, Univ.
of Michigan Herbarium

Whatis the outlook for students inter-
ested in working with rare or endan-
gered plants?

The situation for students interested
inworking withrare orendangered plants
has, I think, never been better. There is
a great deal of interest in government
and the private sector in natural heritage
and threatened and endangered species
issues, with jobs available at a variety of
training levels. As conservationists, we
also need to have good people fill these
posts, so that good people will be avail-
able for eventual promotion into policy-
making positions. Overall, I think there
has been an important shift in focus from
viewing rare plants as merely evolution-
ary curiosities to viewing them as inte-
gral parts of ecosystems and our natural
heritage, especially as potential indica-
tors of ecosystem health and quality.

Cecil Bay Marsh, Lake Michigan.

What specific ways can students
prepare themselves to increase their
chances of working with such plants?

Working with rare and endangered
plants can cover a very broad area. The
two major “hands on” aspects are work-
ing with the ecology and reproductive
biology of the plants, and conducting
various types of field surveys. From my
perspective, probably the most impor-
tant specific way to initially prepare for

work in this field is to become conver-
sant with the flora by taking as many
field courses as possible. There is no
substitute for familiarity with the spe-
cies in the wild. Once you have learned
the basics, specialization can occur with-
out taking place in a factual vacuum.

Deanna Glosser, Ph.D.
Endangered Specles Program
Mgr., lllinois Dept. of Conservation

Whatrole did extracurricular activities
in college play in advancing your
career?

As an undergraduate student, I be-
came involved with alocal environmen-
tal organization, initially because of my
interest in the out-of-doors. I had no
experience in being an activist, organiz-
ing a committee, or lobbying. My com-
mitment to environmental activities
deepened asI completed my undergradu-
ate degree and began working on a
master’s and then doctoral degree. Sur-
prisingly, I found myself, through these
activities, beginning a training program
that would prove invaluable to the de-
velopment of my career.

This volunteerinvolvement was im-
portant in at least two ways. First, it
provided an opportunity to learn and
practice new skills without the pressure
associated with a professional position.
Forexample, one major project worked
on was the preparation of an appeal for
anational forestmanagementplan. This
appeal ultimately led to formal negotia-
tions, with state and local agency per-
sonnel and a wide range of citizens
groups participating. Through this two-
year process I learned a great deal about
federal environmental laws, reviewing
environmental impact statements, writ-
ing formal appeals, and conflict resolu-
tion.

Second, this volunteer effort re-
sulted in my meeting ofmany people in
the environmental community across the
state and even the country, many of
which were potential employers, As-
suming responsibility for major projects
and public speaking allows you to dem-
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onstrate your abilities without the pres-
sure of a formal interview.

Endangeredbluehead shiner reintroduced
into lllinois.

While these activities were valu-
able to my career development, none
were taken on for this purpose. The
basis of my involvement was a commit-
ment to protecting the environment; for-
tunately, there were professional ben-
efits as well.

Patrick R. Jodice

Nongame Regional Biologist,
Florida Game & Freshwater Fish
Commission

What training has been most important
in advancing your career?

Two areas of experience stand out
in my mind as being particularly valu-
able to my career advancement. The first
was having a variety of field technician
jobs during and immediately following
my undergraduate program. These po-
sitions allowed me to sce how data were
properly (and sometimes improperly)
gathered in order toanswer specific ques-
tions. Allof the fieldjobs I had required
a great deal of independent work, and
this was key in preparing me for inde-
pendent decision making later in my
career. The skills learned on the job
were always more important than the
knowledge gained regarding any par-
ticular species.

Perhaps the most important skill I
learned was how to collect quality data,
making sure the employers get the infor-
mation they want. Even volunteer posi-
tions can be valuable in improving data
collection skills. It is not as easy as one

might think to find conscientious data
recorders. These field experiences were
of great use when designing, carrying
out, and analyzing my masters and cur-
rent research.

Teaching has been an equally im-
portant aspect to my career advance-
ment. Itis imperative that scientists be
able to communicate effectively to a
wide variety of audiences. You may
neverrealize how little or how much you
know about a subject until you have to
teach it to others. Teaching has helped
me to be a better speaker and listener.
Additionally, the skills 1 learned through
teaching help me to deal effectively with
the people I encounter in natural re-
source management issues.

Insummary, Iwould suggest spend-
ing as much time as possible in the field
collecting data. Analyzing data and
writing up results are skills that take
time to develop and are constantly being
improved. Effective research starts with
identifying the question to be asked and
properly collecting the data needed to
answer that question.

Lynn Greenwalit
V.P. for Int’l. Affairs, Nat'l. Wildlife
Federation

T

Giant panda, international symbol of
conservation.

Are there special qualifications
necessary for international
conservation work?

Idon’tlook for many specific quali-
fications, butI do look for commitment:
commitment to learn the issues; com-
mitment to be patient because things
always move slowly; and acommitment

todoing things well, even the things one
doesn’t like to do. Of course, I look for
an ability to write and speak well. Idon’t
seek ideology; I don’t look for any re-
quired academic training or special ex-
perience. But I do look for interest,
conviction, good bumor, and an ability
not to take oneself very seriously.

How does a student get started
professionally and move ahead in this
field?

Getting started is the hard part. Pick
the organization you would most like to
work for and find a job there--any job
that’snot utterly intolerable. Once you're
inside the biggest hurdle has been over-
come. Work hard at that job, show that
you have what it takes to domore impor-
tant work, and express interest in the
international effort. This may take time,
but not as much as you might spend
lurking on the outside, waiting for the
rightjob to turn up. Finally, neverrefuse
an assignment that’s even remotely ac-
ceptable to you. You’ll get experience,
you'll demonstrate your ability to do the
work, and one day you'll get THE job
you're after--or an even better one. This
sounds like all the cliches you’ve ever
heard, but it works--I' ve seen it work for
others, and it worked for me.

Susan R. Wallace

Curator of Endangered Plants at
Bok Tower Gardens, Lake Wales,
Florida

What advice do you have for students
interested in plant conservation?

Plant conservation is such a new
field—Dboth as a science and as a public
imperative—that all of us need to be
very broadly educated in a number of
disciplines. Students majoring in the
traditional fields like botany or horticul-
ture need to know some of each subject
as well as taxonomy, ecology, forestry,
land use planning, land management,
good writing, public speaking, and po-
litical advocacy.

Many conservation issuesare played
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out in a public arena and the scientists
who know something about the facts
need to be articulate and persuasive ad-
vocates. Iurge students to attend public
hearings on controversial development
proposals or new government regula-
tions and getafeel forhow the adversarial
process works and how to structure com-
mon-sense compromises that will pro-
tect our natural areas.

Internships are another invaluable
way to get first-hand information on
plant conservation and tomeet the people
who are working in the field. Botanical
gardens, private conservation organiza-
tions like The Nature Conservancy, and
public conservation agencies like the
U.S. Fish & Wildlife Service and state
natural heritage programs offer excel-
lent (if low paying!) learning opportuni-
ties. Students should also attend as
many professional conferences as pos-
sible—most offer reduced registration
fees for students and welcome students
as the next generation of conservation-
ists.

L N e e A e 7 o s N

Botanical gardens offer excellentlearning
opportunities,

‘What improvements are necessary for
university training in plant
conservation?

Traditional science education,
which leads to very narrowly focused
research degrees, doesn’t serve a multi-
disciplinary subject like plant conserva-
tion very well. Departments of biologi-
cal science, forestry, horticulture and
architecture (land planning) are oftenon
opposite sides of the campus with fac-
ulty members who never speak to each
other.

The ideal plant conservation cur-
riculum would include a broad range of
course work in both theoretical and prac-
ticalknowledge. Perhapsitshouldn’tbe

called plant conservation but simply
conservation since those of us working
to preserve plants are ultimately work-
ing toward the same goals as animal
conservationists. Our training and tech-
niques may differ somewhat but in the
end we both need to preserve intact
natural systems.

I"d also like to see a course in the
history of conservation including the
writings of great naturalists and a dis-
cussion of how our ideas of conserva-
tion (and humankind’s relationship to
the rest of the earth) have changed over
time. We need to be well-grounded in
the subject philosophically as well as
scientifically.

Douglas C. Daly, Ph.D.
Curatorof AmazonianBotany, New
York Botanical Garden

What career opportunities exist for
students interested in tropical botany
and conservation?

Career opportunities do exist, but
the number of traditional niches—uni-
versity professorships, museum curato-
rial positions and the like—is dwindling
as big-grant science continuesitseclipse
of organismal biology. This means that
the persons with training in tropical
botany and conservation who do not go
the traditional route will need to write
their own tickets, that is, they will have
to find or create niches for which their
knowledge will have great value. Gov-
emnment environmental agencies, gov-
emment aid agencies, international lend-
ing agencies, and foundations are all in
desperate need of persons with solid
science backgrounds in tropical biol-
ogy, ecology, and conservation, although
in many instances they need to be con-
vinced of this!

Whatqualifications are most important
for these opportunities?

A good background in organismal
biology is essential to pursuing careers
in tropical botany and conservation, but
this is getting harder and harder to find.

threatens

Tropical deforestation
innumerable plant species.

Many universities are cranking out
graduate students whoknow plenty about
molecular biology but who can’t tll a
maple leaf from a blade of grass or a
mammal from a mollusk, Worse still,
most biology graduates can barely write
acomplete sentence. Whether you want
to write good grant proposals or guide
public policy, effective writing is possi-
bly the most important tool of all. Be-
yond that, a good background in zool-
ogy, botany, and community ecology
means that you will know your evolu-
tionary theory, your biometry, and your
systematics. Since “you can’t eat con-
servation” is an increasingly prevalent
viewpoint, some economics courses can
be very useful. Finally, some universi-
ties have graduate programs in natural
resources management that can be valu-
able as long as they are regarded as
enhancements rather than substitutes for
a good science background.

Karen Terwilliger

Nongame and Endangered
Species Program Supervisor in
Virginia Dept. of Game & Inland
Fisheries

What specific advice do you have for
students interested in working with
endangered wildlife?

Be persistent. Research the differ-
ent federal and state agency programs
and goals as well as the local and private
markets. Volunteer or apply to the ones
thatmost closely meet your career goals.
Make appointments, make contact with
those people performing in the job you
would like. Get experience. Gointo the
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Piping plover recovery is " o of many of
Virginia's programs.

-,

field and office with them. Attend pro-
fessional meetings and make more con-
tacts. If you give up, you willend up like
the 90 percent or more not working in
their chosen field. Persist and you will
be identified as someone who has gone
the extra step. That is what it will take
and it is worth it.

What qualifications would you look for
in an applicant?

A good people-person, one of vi-
sion and thought. Someone whose en-
thusiasm carries the message beyond
the conventional norm. A self starter
who is confident in his or her abilities
but always eager to learn. Knowing the
science is one thing, but being able to
communicate and sell it is crucial. I
would look for someone who consis-
tently demonstrates commitment and
integrity.

William Reffalt

Former Program Director for
Wildlife Refuge System Issues at
The Wilderness Society

What are the advantages and
disadvantages of working for a
government agency, like the Fish and
Wildlife Service, versus a private
organization, such as The Wilderness
Society?

In the conservation field, if one is
interested in working directly with the
resources (such as endangered species)
then a government job is the best place
tobe. The experience gained at the field

level and with the resources provides an
excellent foundation for managerial and
policy level work later in a career.

On the other hand, if one seeks
immediate association with policy de-
velopment and implementation then the
private sector best leads to early satis-
faction. Organizations such as The Wil-
demess Society sometimes utilize the
energy, skills and knowledge of promis-
ing college graduates (often teamed with
seasoned resource specialists) to help
achieve success. These jobs are not
numerous and may entail more career
uncertainty than the government posi-
tions, but they tend to be more exciting
and personally rewarding,

In considering preferred career
paths, the soon-to-graduate shouldevalu-
ate their long-term goals as well as the
immediate ones. The experiences to be
gained by working at the field level of a
government agency may prove vital to
preparing for the “ultimate” job. Private
environmental groupsrecently have been
increasing the number of regional posi-
tions which can offer alternatives to the
more traditional government employ-
ment. However, the state and federal
governments still offer excellent train-
ing grounds for basic land and people
management and public service skills.
For many people these tasks offer great
rewards and often become the “ulti-
mate” job of choice.

Whatever the choice, I recommend
adiligent pursuit in spite of obstacles or
doubts of success at the outset. An
enjoyable and rewarding lifetime career
is worth the effort.

Elk have been reintroduced into many
wilderness areas and refuges.
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achieve this goal. Invariably, most spe-
cies will have to benefit from efforts
directed at a few. By necessity then, we
need to shift towards focusing on mul-
tiple species, and ultimately, towards an
ecosystem approach.

Management of Idaho’s nongame
wildlife involves a multi-faceted effort,
extending beyond just research or habi-
tat manipulation. Emphasizing wildlife
viewing and photography, backyard
birdfeeding, and other nonconsumptive
activities helps to instill a greater appre-
ciation for all wildlife. Collectively,
these efforts will insure that fish and
wildlife will continue to be a viable
component of Idaho’s natural resources.

The task of managing nongame
wildlife in Idaho is made more difficult
by the lack of basic distributional infor-
mation for most of the state’s nongame
species. As a result, many of our past
efforts have been directed at improving
our knowledge of their status and distri-
bution. This information is then used to
assess our monitoring and research
needs.

Idaho’s Wildlife

The exact number of vertebrate spe-
cies occurring in Idaho will never be
known due to uncertainties in taxonomy,
questions on historical records for some
species, and the accidental occurrence
of many bird species to the state. Our
best estimate of the current number of
vertebrate species in Idaho is 589. This
total includes 83 fishes, 15 amphibians,
23 reptiles, 360 birds, and 108 mam-
mals. Nongame wildlife are those spe-
cies not classified under Idaho Code as
big game animals, upland game ani-
mals, furbearing animals, upland game
birds, migratory game birds, game fish,
orpredatory wildlife. By this definition,
470 of Idaho’s 589 vertebrate species or
80% are classified as nongame.

Threatened and Endangered
Species

Throughout the world, an estimated
1,000 species of wildlife are going ex-
tincteach year. Scientists predict thatby

the early 21st century,
we may witness several
hundredextinctions each
day. In Idaho, the US.
Fish and Wildlife Ser-
vice (USFWS)has listed
12 species of animals and
one plant as endangered
and 2 species of animals
as threatened under the
Federal Endangered
Species Act (ESA) of
1973, as amended. The
Department’s list of
“threatened or endan-
gered wildlife” includes
16 endangered and 3
threatened species (all
animals). Although
there is no state endan-
gered specieslegislation,
under Idaho Code, no
person shall take or pos-
sess those species clas-
sified as threatened or
endangered at any time
or in any manner.

Under Section 6 of Hack boxes like this one have been used for the release of
the ESA, the Secretary peregrine falcons as part of the conservation effort for this
of the Interior is autho- "@Ptor throughout the state. Photo by Wayne Melquist

rized to negotiate cooperative agree-
ments to provide financial assistance to
states such as Idaho that have estab-
lished and maintain acceptable and ac-
tive programs for the conservation of
endangered and threatened species. In
November 1979, an Endangered Spe-
cies Cooperative Agreement between
the Department and the USFWS was
signed into effect. This agreement has
provided the Department with crucial
financial assistance totalling as much as
$294,000 annually to implement the
State’s endangered species program. A
similar cooperative agrecment exists
between the USFW S and Idaho Depart-
ment of Parks and Recreation for plants.

Some examples of threatened and
endangered species projects include the
following:

Surveys have been conducted for
gray wolves (Canis lupus) throughout
Idaho and a database maintained on
reliable sightings. Biologists estimate
that no more than 15 wolves reside in
Idaho, with no known pack formation.

Department biologists, working

with other state, federal and Canadian
agencies, moved 60 woodland caribou
(Rangifer tarandus) from Canada to
northern Idaho to boost the native popu-
lation of this endangered species. A
survey technique has been developed.

Since 1982, the Department has co-
operated with other agencies and The
Peregrine Fund in the successful release
of 203 peregrine falcons (Falco
peregrinus anatum) at 16 release sites
throughout the state. The resulthas been
adramatic increase in nesting pairs from
1in 1985 to 10 in 1992. Idaho has a
recovery goal of 17 nesting pairs.

Department staff continue to con-
duct annual bald eagle (Haliaectus
leucocephalus) nesting surveys, even
though no federal funds have been avail-
able for several years. Nesting pairs
have increased from 12 in 1982 t0 63 in
1992, far exceeding Idaho’s recovery
goal of 30. However, the security of
many of these nesting territories remain
questionable. The Department supports
downlisting bald eagles from endangered
to threatened.

Vol. 10 No. 6 1993

Endangered Species UPDATE 8




Parts of 4 different grizzly bear
(Ursus arctos) recovery areas are lo-
cated in Idaho. Since 1983, Department
biologists have conducted telemetry
studies on the ecology of grizzlies in the
Selkirk Mountains of northern Idaho
and to identify limiting factors. Because
illegal shooting is the primary mortality
factor, we have also emphasized educa-
tion and enforcement programs. Griz-
zly bear surveys have also been con-
ducted in the Cabinet-Yaak, Bitterroot,
and Yellowstone grizzly bear ecosys-
tems.
Because caribou, grizzly bears and
a variety of other rare animals are found
in the Selkirk Mountains, we are at-
tempting to shift our focus on the eco-
system and how these species inter-re-
late.
In 1992 and early 1993, 6 mollusks
and the sockeye and chinook salmon
were federally listed as either threatened
or endangered in Idaho, with additional
listings on the horizon. The implica-
tions of listing these species are enor-
mous in terms of time, money, and land-
use practices.

Species of Special Concern

Species of special concern are de-
fined as native species which are either
low in numbers, limited in distribution,
or have suffered significant habitat
losses. The listincludes three categories
of species: 1) Priority species, species
that meet one or more of the criteria
above and for which Idabo presently
contains or formerly constituted a sig-
nificant portion of their range; 2) Pe-
ripheral species, species which meetone
or more of the criteria above but whose
populations in Idaho are on the edge of
a breeding range that falls largely out-
side the state; and 3) Undetermined sta-
tus species, species that may be rare in
the state but for which there is little
information on their population status,
distribution, and/or habitatrequirements.
The current list includes 24 priority spe-
cies, 16 peripheral species, and 16 unde-
termined status species.

Species of special concern are often
the same species listed as “sensitive” by
the USDA Forest Service (USFS) and
Bureau of Land Management (BLM)

A female wolverine (with radio collar) at the entrance to one of the live traps used to

capture the large weasel during the research project initiated Winter 1991-92. Photo by

Idaho Department of Fish and Game.

and “candidate” by the USFWS. This
classification allows the Department to
focus on those species in need of atten-
tion in an effort to avoid possible future
listing as threatened or endangered.
Department biologists and cooperators
have focused their efforts on a variety of
species including the Coeur d’ Alene sala-
mander, flammulated owl, boreal owl,
great gray owl, saw-whet owl, harlequin
duck, trumpeter swan, white-headed
woodpecker, amphibians, several diur-
nal raptors, northemn shrikes, the Idaho
ground squirrel, and several others. Par-
tial funding for some of these projects
came from our Nongame Small Grants
Program and Student Nongame Wild-
life Fellowship Program. Both of these
programs have been temporarily sus-
pended due to lack of nongame funds.
A major research project on wol-
verine (Gulo gulo) was launched during
the 1991-92 winter. Three wolverine
were captured and instrumented with
collars and/or intraperitoneal implant
transmitters to help biologists under-
stand their movements, habitat prefer-
ences, and factors affecting distribution
and survival. As of March 1993, 7
wolverine are being monitored, all with

implant transmitters.
Conservation Data Center

In 1984, the Department and The
Nature Conservancy cooperatively ini-
tiated the Idaho Natural Heritage Pro-
gram. The purpose of this program was
to develop a centralized data
management system to collect, store, and
disseminate information on the status
and distribution of rare plants and ani-
mals and examples of high-quality na-
tive plant communities throughoutIdaho.
At the time of its implementation,
Idaho’s was the 32nd such natural heri-
tage program in the country. Today, itis
one of 50 state programs, and is an
integral part of a network of the most
complete national and international da-
tabase on biological diversity. The data-
base now contains over 6,000 records on
over 100 of Idaho’s rare animal species,
300 plant species, and 500 plant com-
munities. Resident fish were recently
added to the database.

In 1987, the Heritage program was
merged into the Department’ sNongame
Program with the nongame biologist
and plant ecologist moving from being
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Nature Conservancy employees to staff
biologists in the Wildlife Burean. Con-
fusion about the function and staffing of
the Idaho Natural Heritage Program
prompted the Department to change the
name of the heritage program to the
Idaho Conservation DataCenter (CDC).
We feel that this new name more accu-
rately reflects the primary function of
the program.

Over the last few years, the CDC
nongame biologist and plant ecologist
have spent the bulk of their time con-
ducting inventory, monitoring, and re-
search projects on rare animals and
plants. Data which they collect in the
field are mapped and computerized at
the CDC office in Boise. Reports are
written for the cooperating agency, and
printouts on all species tracked in the
database are provided annually to data-
base cooperators such as the U. S. Forest
Service. Department staff collect infor-
mation on rare species from as many
sources as possible throughout the state.

Ecosystem Management

Inrecentyears, many biologistshave
realized the shortcomings of the single
species approach to conservation (i.e.,
attempting to save each endangered spe-
cies). In spite of a strong Endangered
Species Act (ESA), the tremendous cost

of saving an ever-increasing list of en-
dangered species makes it clear that we
cannot possibly save them all. One
suggested solution to this dilemma is to
shift the emphasis from a single species
approach to an ecosystem approach.

In 1986, the Department became a
partner in a cooperative ecosystem con-
servation project initiated by Dr. J M.
Scott of the Cooperative Fish and Wild-
life Research Unit, University of Idaho,
and his colleagues. This pilot project,
termed “gap analysis,” essentially in-
volves mapping a state’s biological re-
sources with a geographical informa-
tion system (GIS) to determine “gaps”
in conservation. By analyzing land
ownership pattems, existing preserves
inrelation to vegetation types, and areas
of high vertebrate species richness, gaps
in the existing preserve network can be
identified. An atlas of range maps of all
Idaho vertebrates is being published as
one product of the gap analysis project.
With several other states completing
gap analysis projects, it has become a
national effort.

The Department continues to work
closely with cooperators to develop an
integrated conservation strategy for the
conservation of biological diversity.
Although we cannot abandon our efforts
to recover individual threatened and
endangered species and to prevent sen-

A goshawk being released at Sterling Wildlife Management Area. Sick or injured raptors
are treated at rehabilitation centers as part of regional activities throughout the state.
Photo by Idaho Department of Fish and Game.

sitive species and species of special con-
cern from becoming more rare, we must
place more emphasis on ecosystemlevel
conservation efforts in the future.

Neotropical Migratory Birds

Interest has grown, both nationally
and locally, regarding the welfare of
Neotropical migratory birds—those
birds that nest in temperate zones such -
as Idaho and migrate to the tropics
(Mexico, Central and part of South
America). Nongame staff participate in
working groups to evaluate and imple-
ment the needed projects to monitor
these species. The Department cooper-
ated with other agencies and organiza-
tions in writing and producing Nongame
Wildlife Leaflet #10—Idaho’s Migra-
tory Landbirds”—in an effort to help
people understand the programand needs
of these species. It was one of the first
semi-popular publications dealing spe-
cifically with Neotropical migrants.

Regional Activities

The Nongame Program has been
involvedina variety of projects through-
out the State. Some of these projects are
administered directly from the head-
quarters office in Boise, while others
have been handled by the Region. There
are no regional nongame biologists to
deal with nongame-relatedissues as there
are regional wildlife biologists and man-
agers to handle game-related issues.
Instead, the Nongame Program has re-
lied on existing regional staff and re-
gionalnongame coordinators (generally
the regional conservation educator)
working with Citizen Nongame Wild-
life Committees to handle nongame ac-
tivities. Because nongame responsibili-
ties are an added task to an already
demanding schedule for these regional
staff, little time is spent on nongame.

With added revenue, the

Department’s goal is to establish re-
gional nongame positions. Responsi-
bilities of the regional nongame biolo-
gists would be as follows:

Coordinate with local agency personnel

in conducting surveys on Sensitive
Species and state Species of Special
Concern.
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Participate on committees and working
groups involving regional nongame and
endangered species issues.

Coordinate workshops on building
birdfeeders and birdhouses.

Administer the Nursing Home Birdfeeder
Program.

Promote the Backyard Habitat Awards
Program.

Handle the Nongame Poster Contest.

Promote wildlife viewing opportunities
in the region.

Coordinate signing of wildlife viewing
sites identified in the Idaho Wildlife
Viewing Guide.

Collect nesting data on such species as
baldeagles, peregrine falcons, ospreys,
trumpeter swans, colonial waterbirds
and other nongame species based on
their status and distribution in the re-
gion,

Conduct surveys for new nests in moni-
toring the recovery of peregrine fal-
cons and bald eagles.

Review proposed projects that might
impact nongame and other wildlife.
Work with the regional Citizen Nongame
Committee on nongame-related activi-

ties.

Conduct breeding bird surveys and es-
tablish permanent transects for moni-
toring selected nongame species such
as Neotropical migratory birds.

Work with regional staff to develop inter-
pretive material and wildlife viewing
opportunities on Wildlife Management
Areas.

Assist in the development and operation
of Regional Office Nature Centers.
Promote the nongame income tax check-
off and wildlife license plate, and the
sale of items including the Idaho Wild-

life Viewing Guide.

Supervise a Watchable Wildlife Special-
ist or technicians and work with the
Regional Conservation Educator in
developing and conducting environ-
mental education/public involvement
projects and programs for watchable
wildlife at local schools and commu-
nity groups.

Work with regional staff in developing
nongame and watchable wildlife-re-
lated pamphlets, brochures, and other
materials.

Work towards broadening support for the
Department’s overall programs.

Watchable Wildlife

The goal of the watchable wildlife
program is to build an informed, sup-
portive, broad-based, public constitu-
ency for wildlife conservation through
education, information and recreational
opportunities. Public support s crucial
to the success of programs to preserve
and manage habitat for nongame wild-
life.

In 1991, several state and federal
agencies and conservation groups
joined to produce the Idaho Wildlife
Viewing Guide. Since then, Depart-
ment staff have worked with other
agency personnel to identify interpre-
tive needs and begin installing signs at
some of the 94 viewing sites in the
Guide. Adequately interpreting and
signing all sites will be an ongoing
process.

Along with the task of signing and
interpreting viewing sites, there is a
clear mandate to inform and educate
our publics. In conjunction with our I
& E effort, the watchable wildlife pro-
gram is the vehicle we use to 1) provide
opportunities for a broad spectrum of
people to experience and appreciate all
wildlife, 2) promote environmental edu-
cation, and 3) develop public support
for the conservation of our natural re-
sources.

In September 1991, the Depart-
ment, USFS and BLM established a
cooperative “Watchable Wildlife Spe-
cialist” position in north Idaho. Activi-
ties of the Watchable Wildlife Special-
istinclude the following: enhance wild-
life viewing opportunities at designated
sites; developsite prescriptions at view-
ing sites; develop viewing blinds at
selected sites; edit guides to
birdwatching and birding routes; host
an eagle-watch day; conduct workshops
on “going wild in your backyard,” and
building birdfeeders and birdhouses;
promote the nongame income tax check-
off; conduct school programs on a vari-
ety of topics that instill a greater appre-
ciation for the fish and wildlife re-
sources of the State.

Also in 1991-92, the Department
cooperated with the USFS and Univer-
sity of Idaho to develop a master wild-
life interpretive plan for the Lochsaand

Selway River corridors. Additional co-
operative watchable wildlife positions
are being negotiated for other regions of
Idaho.

Information and Education

The primary focus of our I & E
effort has been production of the
Nongame Wildlife Leaflet Series and
other brochures. These colorful and
informative publications are used by
Project WILD school teachers and are
popular among a wide variety of users
ranging from college professors and re-
scarchers to the casual wildlife advo-
cate. Ten leaflets have been produced in
the series thus far, including the follow-
ing: 1. Idaho’s Endangered Wildlife
(12pp); 2. Idaho’s Waterbirds: The
Colony Nesters (12pp); 3. Backyards
for the Birds: A guide for attracting wild
birds to your yard in Idaho (12pp); 4.
Idaho Birds of Prey, Part 1: Eagles,
Falcons, Hawks, Osprey, Vulture (12pp);
5. Idaho Birds of Prey, Part 2: Owls
(16pp); 6. Idaho’s Nongame Species of
Special Concern (12pp); 7. Amphibians
and Reptiles of Idaho (12pp); 8. The
Selkirk Grizzly Bears (6pp); 9. Between
Land & Water: The Wetlands of Idaho
(12pp); 10.1daho’ sMigratory Landbirds:
Description, Habitats & Conservation
(16pp).

The following additional documents
have been produced: 1. Building Homes
for Idaho’s Bluebirds (4pp); 2. Building
a Kestrel House (1p); 3. Rare, Threat-
ened and Endangered Plants and Ani-
mals of Idaho (38pp).

In summary, future implementation
of the Nongame Program must be broad
enough to address important necds in
the areas of research and surveys, man-
agement, promotion, watchable wild-
life, and information and education, yet
focused enough to adequately address
the needs of the resource, the citizens of
Idaho, and visitors to the State. If effec-
tively done, it will result in a broader
Department constituency and greater
support for all wildlife.

Wayne Melquist is the State Nongame Manager
for the Nongame and Endangered Wildlife Pro-
gramof the Idaho Department of Fishand Game in
Boise, ID.
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Book Reviews

Protected Landscapes: A Guide for Policy-makers

and Planners
By P.H.C. Lucas. 1992.

Chapman & Hall. London. $75.00. 282 pp.

Many countries have areas that ex-

hibit natural qualities that characterize,

to some degree, a harmonious interac-
tion between resident human popula-
tions and the land. Known as “protected
landscapes”, such areas are gaining rec-
ognition for the role they can and have
played in conserving biological diver-
sity, along with traditional protected ar-
eas, like national parks.

In Protected Landscapes: A guide
Jor policy-makers and planners, Lucas
provides guidance on criteria for the
selection of protected landscapes, imple-
mentation, management and appropri-
ate legal measures. The main text is
accompanied by 11 case studies from

around the world showing applications
of the concept, plus a list of agencies
currently involved in protected area
management.

The book presents a useful synthe-
sis of current thinking and experiences
in protected landscapes, and serves as a
good introduction for those unfamiliar
with the concept. But are most policy-
makers and planners in protected area
management likely to be in this cat-
egory? One hopes not. Some readers
may, therefore, find the treatment of the
subject matter inadequate and too gen-
eral, desiring more information on is-
sues such as monitoring and evaluation.
Perhaps the long list of agencies was

Reviewed by Nandita Jain

included as a way of obtaining detailed
information from those with experience,
but how long before this list becomes
out of date?

As an attempt to make protected
landscapes better known, the guide is a
welcome addition to the bookshelf. One
hopes that the book will now encourage
more in-depth treatments of this con-

cept.

Nandita Jain is a Ph.D. student at the School of
Natural Resources and Environment at the Uni-
versity of Michigan. Her dissertation focuses on
linkages between economic development, in the
form of tourism, and natural resource conserva-
tion in the Annapurna Conservation Area, Nepal.

Wildlife-Habitat Relationships: Concepts and

Applications

By Michael L. Morrison, Bruce G. Marcot, and R. William Mannan. 1992.

University of Wisconsin Press. Madison. $26.95. 362 pp.

Models and techniques used to ana-
lyze wildlife-habitat relationships have
undergone rapid development in recent
years. While changes have been numer-
ous and reciprocal between theory and
application, researchers have tended to
specialize in one of these two areas. In
an effort to clarify the interaction be-
tween theory and application, the au-
thors review the field of wildlife-habitat
assessment as practiced today.

The authors begin with an historical
perspective of why humans study habi-
tat, discussing our curiosity about natu-
ral history and ecology, our interest in
wildlife for food and sport, and our ethi-
cal concem for both individuals and
species. They then summarize the evo-
lutionary perspective which forms the
underlying conceptual framework for
investigating the relationship between

wildlife and habitat.

A large portion of the book deals
with habitat fragmentation and with
measuring habitat. Landscape scale
phenomena, such as patch size and ge-
ometry, corridors and connectivity, and
human-induced fragmentation, are re-
lated to population dynamics of wild-
life. The nuts and bolts of measuring
habitat, including the importance of
guilds and indicator species, sample
sizes, spatial scale of sample, and ob-
server bias are also addressed.

Another section deals with forag-
ing behavior and its relation to food
distribution and availability. Optimal
foraging theory, resource use and meth-
ods of measuring behavior are discussed
relative to habitat choice.

Finally, the development of predic-
tive models and multivariate assessment

Reviewed by Terry Tompkins

of wildlife habitat are addressed. Uncer-
tainty in data and in model structure,
model validation, and multivariate tech-
niques in habitat analysis—such as prin-
ciple components analysis, multiple re-
gression and discriminant analysis— are
among the numerous concepts reviewed.

The authors have done a commend-
able job of presenting examples, albeit
mostly vertebrate ones, of studies using
the concepts presented. In addition, for
each chapter, they provide a list of refer-
ences which allows readers to pursue
further reading in their areas of personal
interest.

Terry Tompkins is a Master's student in Conserva-
tion Biology at the School of Natural Resources
and Environment at the University of Michigan.
His research project investigates the effect of land
use on hydrology, water quality, and biodiversity
in the Tittabawassee River watershed.
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STATE

ALABAMA

New Tallies of Federally Listed Species
(from "Endangered and Threatened Species in the 50 States, the District of Columbia,

These official tallies from the USFWS supercede estimates derived from historic range occurrences

MAMMALS

TOTAL
ANIMAL

INVERTE-

BRATES P

BIRDS  REPTILES AMPHIBIANS FISH TOTAL

CALIFORNIA

HAWAII

ILLINOIS

IOWA

KENTUCKY

MASSACHUSETTS

MISSOURI

16 22
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(for the 50 States and Puerto Rico)

and U.S. Insular Areas, U.S. Fish and Wildlife Service, December 1992")

as published in Swimmer et al., Endangered Species UPDATE December 1992, Vol. 10 No. 2.

INVERTE-

BRATES

STATE MAMMALS BIRDS REPTILES AMPHIBIANS

MONTANA

NEW JERSEY

NORTH DAKOTA

OKLAHOMA

PENNSYLVANIA

SOUTH DAKOTA

WASHINGTON

TOTAL

ANIMAL TOTAL

PLANTS
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Bulletin Board

Gorilla Conservation Curricula

The Dian Fossey Fund offers a 30-
day middle school curriculum, covering
conservation issues and using mountain
gorillas as an example of an endangered
species. The materials come with a 50-
minute videotape and snares collected
from the Rwandan rain forest. The cost
is $55 postage-paid. A second curricu-
lum, for high school students, is a 7-day
unit focussing on balancing populations,
economy and conservation. This cur-
riculum costs $20, including shipping,
and comes with a scientist's videotape of
gorilla research near Karisoke. Pro-
ceeds from both curricula benefit the
Dian Fossey Gorilla Fund. For details,
contact the Dian Fossey Gorilla Fund at
45 Inverness Drive East, Suite B,
Englewood, CO 80122-5480. Tel: (303)
790-2349.

Society for Ecoiogical Restora-
tion Conference

The fifth annual Society for Eco-
logical Restoration Conference will be
held in Irvine, CA from June 14-20.
Major themes will include: restoration
of islands, arid and semi-arid lands, ani-

mal reintroductions, ethics and mitiga-
tion, and urban planning. For more
information, contact: Society for Eco-
logical Restoration, 1207 Seminole
Highway, Madison, WI 53711, Tel:
(608) 262-9547.

Natural Areas Conference

The 20th Annual Natural Areas
Conference, "Conservation in Working
Landscapes”, will be held at the Univer-
sity of Maine, Orono, from June 22-25.
The conference will focus on: biologi-
caldiversity in working landscapes, con-
servation in marine ecosystems, inven-
tory and monitoring natural areas, and
conserving endangered species and natu-
ral communities. For more information,
contact: Hank Tyler, Maine State Plan-
ning Office, Station 38, Augusta, ME
04333. Tel: (207) 624-6041.

Educational Materials on Rain
Forests

The Vermont Natural Resources
Council has produced a special curricu-
lum to educate middle school students
about how they can help save tropical
rain forests. Titled "Tropical Rain For-

ests: The Vermont Connection”, the
100-page guide explains why rain for-
ests are important and how habits and
lifestyles in Vermont can affect tropical
forests. For more information, write:
Vermont Natural Resources Council, 9
Bailey Ave., Montpelier, VT 05602.

USFWS Endangered Species
Technical Bulletin

The latest Technical Bulletin was
published in the March 1993 issuc of the
Endangered Species UPDATE. Once
the USFWS produces the next Techni-
cal Bulletin, it will be featured in the
UPDATE.

Announcements for the Bulletin Board are
welcomed. Some items from the Bulletin Board
have been provided by Jane Villa-Lobos,
Smithsonian Institution.
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