UPDATE

March/April 2000
Vol. 17 No. 2
pages 25-48

26

28

35

38

42

45

46

Opinion
Tenth Circuit Court
Upholds Wolf

Reintroductions
Michael J. Bean

The Western Riverside
County Multiple Species
Habitat Conservation
Plan: A study in the
evolution of HCPs

James E. Sullivan and
Thomas A. Scott

Marine Matters

Kemp's Ridley Sea Turtle
Teri Shore

The Clouded Leopard:

The "Littlest" Big Cat
Kirk Johnson

Conservation Spotlight

The Spix's Macaw
Natasha Schischakin

News from Zoos

News & Events

School of Natural Resources and Environment
THE UNIVERSITY OF MICHIGAN

Insert: September/October 1999 U.S.
Fish and Wildlife Service Endangered
Species Bulletin



Opinion

Tenth Circuit Court Upholds Wolf Reintroductions

Michael J. Bean

Environmental Defense Fund, 1875 Connecticut Avenue, NW Suite 1016, Washington, D.C. 20009; mb@edf.org

Abstract

A recent federal appellate court decision has upheld the introduction of "experimental popula-
tions” of wolves in two areas of the Northern Rockies. The court held that the fact that a few
naturally occurring wolves may be present in the areas designated for the experimental releases
does not bar the government from using the authority of Section 10(j) of the Endangered Species
Act. The decision removes potential uncertainty about the government’s authority to establish
experimental populations of other species.

The United States Court of Appeals
for the Tenth Circuit has clarified the
authority of the U.S. Fish and Wild-
life Service to establish "experimen-
tal populations" of endangered spe-
cies under Section 10(j) of the En-
dangered Species Act. The clarifi-
cation came in a January 13 decision
upholding the actions of the Service
in establishing experimental popu-
lations of gray wolves (Canus lupus)
in the Yellowstone area of Wyoming
and Montana and in central Idaho
(Wyoming Farm Bureau Federation
et al. v. Babbitt). The court's deci-
sion overturns a 1997 district court
decision that found the Service's ac-
tions unlawful and ordered the re-
moval of the reintroduced wolves and
their offspring. As a result of the
appellate court decision, the wolves
can stay and will continue to re-
ceive the protection under which
their numbers have steadily grown
to more than 250 animals. The de-
cision also removes a potential ob-
stacle to the establishment of ex-
perimental populations of a number
of other endangered species.

The principal issue in the case
was whether the government could
use the authority of Section 10(j) to
establish "experimental populations"
of wolves in the two areas. given that

there was some evidence that indi-
vidual, naturally-occurring wolves
may also occur in those areas from
time to time. "Experimental popu-
lations" of endangered species are
subject to less stringent protection
than are endangered species gener-
ally. Because of the differing levels
of protection afforded experimental
and nonexperimental populations.
Section 10(j) requires that experi-
mental populations be "wholly sepa-
rate geographically from
nonexperimental populations of the
same species." The Service con-
tended that it had the authority to pro-
ceed under Section 10(j) because
there was no "population” of wolves
in either Yellowstone or central
Idaho. In the Service's view. the oc-
casional wolf that may occur there
from time to time did not constitute
a population. Instead, a population
required the presence of at least two
successfully breeding pairs.

Two sets of interests disagreed.
One was composed of the American
Farm Bureau Federation and several
of its state affiliates. They alleged
that the presence of occasional
wolves in central Idaho and
Yellowstone meant that the govern-
ment had acted unlawfully in reintro-
ducing wolves there under Section

10(j). The remedy, they argued. was
to declare the reintroduction unlaw-
ful and to remove the wolves.

Four groups represented by
Earthjustice Legal Defense Fund, in-
cluding the National Audubon Soci-
ety and three small local groups, also
challenged Interior's action. The
Earthjustice groups alleged that there
were naturally occurring wolves in
central Idaho and that the
government's action in establishing
an experimental population of wolves
there stripped native wolves of the
greater protection to which they were
entitled. Because the government
could not treat these as part of an ex-
perimental population under Section
10(j), they sought an order declaring
the government's action unlawful, but
allowing the naturally occurring
wolves to receive the full protection
of endangered species.

The two cases were eventually
consolidated. Two groups that had
devoted significant resources to the
wolf reintroduction effort, Defenders
of Wildlife and the National Wildlife
Federation, intervened in support of
the Service's position. However, the
district court agreed with the Farm
Bureau and Earthjustice premise that
Section 10(j) could not be utilized
wherever any naturally occurring in-

26 Endangered Species UPDATE

Vol. 17 No. 2 2000



dividual wolves might be. Moreover,
it ruled that the appropriate remedy
was to remove the unlawfully intro-
duced wolves. It stayed that order,
however, pending an appeal.

The National Audubon Society
reconsidered and reversed its position
shortly after the district court deci-
sion. Represented by new counsel,
it filed a motion seeking permission
to realign itself with the government's
position and to join the briefs of the
Service and a number of other envi-
ronmental organizations that sup-
ported the Service's position. By
virtue of switching its position,
Audubon enjoys the rather unusual
distinction of being the only party
to prevail in both the district court
and court of appeals. The remain-
ing Earthjustice clients pressed
ahead with the position they had
taken below.

The court of appeals decision
unanimously disposed of the various
arguments against the Service's ac-
tion. The court held that the restric-
tive interpretation advocated by the
Farm Bureau and the Earthjustice
group "could actually undermine the
Department’s ability to address bio-
logical reality ... and thus handicap
its ability to effectuate species recov-
ery." In so ruling, the court has re-

moved a cloud of uncertainty that has
hung over other possible reintroduc-
tion efforts, including one being con-
sidered in New Mexico for the north-
ern aplomado falcon (Falco femoralis
septentrionalis). This, the rarest of
North American's falcons, has not
recently bred in New Mexico, but
occasional individuals are sighted in
the state. The Tenth Circuit decision
thus makes it very likely that a rein-
troduction of falcons there can pro-
ceed under Section 10(j). The court
decision also likely removes a poten-
tial obstacle to the use of Section
10(j) to reintroduce grizzly bears
(Ursus arctos) to the Selway-Bitter-
root area of Idaho.

Expanded use of Section 10(j)
may hasten the recovery of these and
other species. Although the provision
has been used sparingly, and some ex-
perimental reintroduction efforts
have failed, species for which experi-
mental populations have been estab-
lished are generally doing much bet-
ter than others. In its most recent
(1996) report to Congress, the Ser-
vice concluded that fewer than ten
percent of then-listed species were
improving in status. Of the species
for which experimental populations
have been established, however, more
than 70 percent are improving.

Looking ahead—FWS reintroductions upheld under Section 10(j) of the Endan-
gered Species Act. (Photo Courtesy of Wolf Park.)
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The Western Riverside County Multiple Species Habitat
Conservation Plan: A Study in the Evolution of HCPs

James E. Sullivan
Department of Earth Sciences, University of California. Riverside, CA 92521, jims @citrus.ucr.edu

Thomas A. Scott

Department of Environmental Science, Policy, and Management, University of California, Berkeley, CA 94720. and Center
for Conservation Biology, University of California, Riverside, CA 92521; tomscott @citrus.ucr.edu

Abstract

The Endangered Species Act (ESA) has evolved into a federal land-use regulation, capable of
taming the sprawl of western cites and operating as a tool to force communities into resolving
growth conflicts. In Riverside County, the ESA has brought interest groups together in an ambi-
tious effort to fully integrate habitat conservation planning into the traditional land use planning
process. After decades of environmentul conflict, multiple species conservation planning will
now serve as one part of an integrated plan that also includes a new County General Plan and a
Transportation Corridor Plan. The Western Riverside County Multiple Species Habitat Conser-
vation Plan (MSHCP) proposes to cover 160 species on 1.25 million acres of land in a rapidly
urbanizing area. No plun. however. could succeed until all the elements were in place:

(1) homeowner anger over land development, (2) new ESA strength and enforcement, (3) regula-
tory uncertainty for land developers. (4) a credible source of biological data, (5) interest groups
experienced with negotiation, (6) existing HCPs and preserves, and (7) political leadership. The
role of science in this negotiated process is to provide a database that is accepted by all partici-
pants and to provide rigorous review of the science used to make policv decisions, without
creating policy. The ultimate challenge is not so much the selection of preserves, but the develop-
ment of management techniques for preserves within an urban landscape.

Introduction

Noone in 1973 would have predicted
that the legacy of Endangered Spe-
cies Act (ESA) would include urban
growth management. The Act. how-
ever, has evolved into the only fed-
eral land-use regulation capable of
taming the sprawl of western cites: a
tool that brings communities together
to resolve growth conflicts. No
where is this more evident than in
Riverside County. California. The
fastest growing county in the nation
during the 1980s, Riverside has one
of the highest rates of species ende-
mism/rarity in the contiguous United
States. After decades of conflict over
land-use, land developers and con-
servationists are attempting to end
species-by-species and project-by-
project battles with a comprehensive.
regional plan. This coalition is sup-
porting the ambitious Riverside

County Integrated Plan (RCIP) which
integrates habitat conservation with
anew general land use plan and a re-
gional transportation corridor plan.
The Western Riverside County Mul-
tiple Species Habitat Conservation
Plan (MSHCP) proposes to cover 160
species on 1.25 million acres of land
in the most rapidly urbanizing sec-
tion of the County (Figure 1).

The regional setting

Riverside County (7,300 sq. mi.)
ranges from sea level to over 10,000
ft. encompassing elements of most
major biomes of North America. It
straddles the convergence zone be-
tween Mediterranean and Monsoon
rainfall, with rugged topography cre-
ated by San Andreas and numerous
other faults. As a result, narrow-
range endemic species occur across
hundreds of pockets of unique habi-

tats. unremarkable on an individual
basis (Scott et al. 1995) but in total
producing a global hotspot of
biodiversity (Dobson et al. 1997). In-
dividual habitat patches have low
numbers of species: however, a high
proportion of these species are rare
endemics. This pattern of occurrence
increases the likelihood of damage by
land development projects and el-
evates the relative importance of in-
dividual habitat patches in the pres-
ervation of biodiversity (Scott et al.
1995). As such. the region needs
to conserve a large acreage over a
wide range of locations to comply
with guidelines of habitat conser-
vation planning under Section 10(a)
of the ESA.

California's regulatory landscape
1s as complex as its natural environ-
ment. Cities and counties are re-
quired to develop general plans that
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Western Riverside County MSHCP & Vicinity
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Figure 1. The Western Riverside County MSHCP Planning Area, the area of the
Stephens' Kangaroo Rat HCP is the darker interior portion.

serve as the "constitution" for land
use regulation (Curtin 1995). Zon-
ing ordinances provide the specifica-
tions that implement broad policy
statements of the general plans. A
general plan would designate the land
use for an area, such as commercial
use, then zoning ordinances define
exactly which types of business
qualify as commercial, and specific
details to the point of defining the
number of parking spaces per square
foot of office space. California law
further requires that the general plan
and zoning ordinances be consistent
with state law and each other.
Achieving consistency among these
complex documents is difficult and
discretionary, so general plans fre-
quently face legal challenges by those
dissatisfied with local governments'
land use policy (Fulton 1991). The
ESA adds another layer of complex-
ity since it can be invoked at any
scale, from individual project to the
general plan.

Southern California survives on
an infrastructure of imported water,
freeways, and other extended facili-
ties for its widely dispersed popula-

tions. Infrastructure projects, in par-
ticular roads, are critical for local
planning but induce growth. As are-
sult they become flash-points of ESA
conflict, which in turn jeopardizes
capital improvements and bond fi-
nancing because local governments
must comply with the ESA both
when building these public works
projects and when approving pri-
vate development.

Riverside County supervisors
have sought a comprehensive solu-
tion to these problems by ambi-
tiously combining multiple species

habitat conservation with land-use
and transportation planning (new
County General Plan and Transpor-
tation Corridor Plan) in the River-
side County Integrated Plan (RCIP,
see Figure 2). The result has been
innovative and unanticipated: habi-
tat conservation planning has the
potential to become a full partner
with traditional elements of urban
planning in the RCIP.

It often appears that these plan-
ning breakthroughs spring forth
fully developed, but in reality they
are the products of elements that
coalesce over a number of years.
Riverside County staff anticipated
the need for multiple-species plan-
ning as early as 1989 (County of
Riverside 1991), and began work
on at least three multiple-species
habitat conservation plans (1991,
1993, and 1995) (Western Riverside
County Habitat Consortium 1995).
However, no plan could succeed
until the following elements were
in place:

1) Rapid development became

a significant local issue

2) The ESA had evolved into

land use regulation

3) Land developers began to

seek regulatory certainty

4) A credible source of biological

information was created

5) Interest groups became experi-

enced in HCP negotiations

County
General
Plan
SKR HCP MSHCP RCIP
Stephens' Kangaroo Western Riverside . .
Rat Habitat ] County Multiple Riverside
Conservation Plan Species Habitat
1988 - 1996 Conservation Plan COllllty
Integrated
- Plan
Transportation
Corridor

Plan

Figure 2. Components of the Riverside County Integrated Plan.
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6) Preserves for a single species
provided a basis for a more
comprehensive plan

7) Leadership and the involvement
of local politicians

Conflicts over rapid
development

As the Los Angeles basin was con-
sumed by development, construction
of single family homes moved into
outlying areas such as Riverside
County. The county offered large
tracts of easily developed agricultural
land and pro-growth politics. Dur-
ing the 1980s, the western section of
the county grew by more than
500,000 people (80 percent increase).
Developments leap-frogged along
major roadways from metropolitan
Los Angeles consuming lowland
habitats (scrub and native grass-
lands), fragmenting the remaining
natural areas, and creating an enor-
mous edge between natural and ur-
banized areas (Figure 3). More im-
portant to local politics. the rate of
development lowered the quality of
life for educated, politically active
residents leading to increasing conflict

over development.

The current integrated planning
effort had its origins in this conflict.
In 1984, environmental groups be-
gan a long-running legal battle over
the County General Plan. In 1988,
a Riverside County growth-man-
agement initiative, although de-
feated, signaled a growing opposi-
tion to unrestricted development.
Widespread concern over the loss
of open space is likely to continue
in the future, as the region is pro-
jected to gain over 2-million new
residents in the next 20 years.

The ESA becomes a federal
land use regulation

The 1973 ESA passed with nearly
unanimous support for two reasons:
(1) it had an almost theological ap-
peal by stating that man did not have
the right to cause the extinction of a
species, and (2) there seemed to be
little political or actual costs associ-
ated with this pronouncement. The
Act forbid the "taking" of listed spe-
cies, which was generally thought to
be limited to killing of individual ani-
mals, particularly charismatic

Urban/Residential Areas of
Western Riverside County
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Figure 3. Urbanized areas scattered throughout the planning area create an

enormous urban/wildland edge.

megafauna such as grizzly bears.
However by the late 1970s, courts
began to interpret "taking" to include
the destruction of the habitat of a
listed species (Houck 1993). Thus
the ESA was transformed into the
most stringent and controversial fed-
eral land use regulation (Batt 1995).
The 1973 ESA allowed federal agen-
cies to obtain permission to destroy
habitat of a listed species but was
mute with regard to non-federal ac-
tivities. In response, Congress
amended section 10(a) of the Act in
1982 to allow the taking of listed spe-
cies "incidental to. and not the pur-
pose of, the carrying out of an other-
wise lawful activity" on non-federal
land. In order to receive a 10(a) per-
mit, a habitat conservation plan
(HCP) had to be developed and
funded. Development could not pro-
ceed until the HCP has been ap-
proved, theoretically allowing some
habitat destruction while not jeopar-
dizing the species (Thornton 1991).

Riverside County was one of the
few locations nationally in which
HCPs were attempted in the 1980s.
The second HCP ever developed was
for the Coachella Valley fringe-toed
lizard (Uma inornata) in the Palm
Springs area of the county (Beatley
1992). The listing of the Stephens
kangaroo rat ( Dipodomys stephensi)
in 1988 forced the County to start the
first regional HCP, involving thou-
sands of private landowners
(Feldman 1995: Chiang 1999). Two
other species, the Delhi Sands flower-
loving fly (Rhaphiomidas terminatus)
and the California gnatcatcher
(Polioptila californica californica)
were listed under the ESA in 1993, re-
vealing the potential for dozens of
species listings. Oversight of build-
ing permits by the United States Fish
and Wildlife Service (USFWS) be-
came part of the land use regulatory
process in Riverside County.

The Clinton administration
greatly expanded the use of 10(a)
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permits by encouraging habitat (veg-
etation) based multiple species plans
that provided coverage for large num-
bers of both listed and potentially
endangered species. Those entering
into HCPs were given assurances that
they would not face any future liabil-
ity with regard to species covered in
the agreement (the "no surprises"
policy). These policy adjustments
made the ESA less controversial and
less likely to be weakened by Con-
gress. Any hope of judicial relief for
ESA opponents ended in 1995 when
the Supreme Court ruled that the ESA
did, indeed, provide broad protection
to the habitat of listed species (Babbit
v. Sweet Home Chapter of Commu-
nities for a Great Oregon 1995). The
growing resolve of the USFWS on
ESA enforcement became clear in
southern California. In 1982 the
USFWS had fewer than 10 biologists
working in the region, today the num-
ber is about 120.

Regulatory uncertainty

The ESA can stop a development
project at any stage, regardless of local
permits and agreements. With hundreds
of species qualifying for listing under
the ESA, southern California develop-
ers feared that species could be listed
in series to delay or stop projects. De-
velopers labeled this scenario the "spe-
cies of the month club" (Mann and
Plummer 1995). Real estate markets
are notoriously cyclical (Figure 4); and
success depends on completing
projects during market upswings. The
timing of these cycles is unpredictable,
creating the opportunity for large gains
or losses. The possibility of delays in-
duced by species listings magnifies this
uncertainty. The ability of the ESA
to stop permitted projects created un-
certainty for land-developers, and
their need to re-establish certainty
became a critical factor in the forma-
tion of the MSHCP.

Residential Building Permits Issued in
Riverside County
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Figure 4. Total building permits for residential units issued per year in Riv-

erside County.

Developing a credible
information base

In 1989, a coalition of the Audubon
Society, the Sierra Club, and other lo-
cal groups proposed four goals for
the environmental review process of
Riverside County: (1) environmen-
tal biologists would be certified, (2)
proponents would contract biologi-
cal surveys through the County, (3)
the biological science of environmen-
tal documents would be peer-re-
viewed, and (4) all biological infor-
mation would be housed at a public
trust institution. The first two goals
were partially instituted but quickly
succumbed to legal and logistical
problems. At the request of stake-
holder groups, the University of Cali-
fornia Cooperative Extension (Riv-
erside and Berkeley) agreed to serve
as a clearinghouse for biological in-
formation in 1990 (Pratini 1995).
Stakeholders endorsed the concept of
an environmental database housed at
a public trust institution because of
their general mistrust of information
developed by interest groups or regu-
latory agencies. At the start of the
MSHCEP, all stakeholders agreed that
this non-biased dataset was essential
to the process. While the review of

the science in environmental docu-
ments was logistically impossible
within the context of permit process-
ing, it became feasible in the context
of a regional plan.

The listing of Stephens'’
kangaroo rat

The worst case scenario for land de-
velopment began with the proposal
to list the Stephen's kangaroo rat
(SKR) as endangered in 1986. The
SKR is endemic to Riverside and San
Diego Counties, with sparse popula-
tions inhabiting some of the most
desirable land for tract home devel-
opment. Over 100,000 building per-
mits were outstanding in western
Riverside County when the SKR was
listed as endangered in 1988. Indi-
vidual applications for affected
projects would overwhelm the al-
ready under-staffed, under-funded
USFWS permit process and bring
development to a halt. Faced with
this problem, Riverside County
formed a joint powers authority with
local cities and began the most am-
bitious HCP to date. It became the
longest, most litigious HCP process
on record, and includes the only
settlement of an inverse condemna-
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tion lawsuit (public agency taking
of private property without com-
pensation) involving the Endan-
gered Species Act that the authors
have been able to verify (Selzer
1999; Hood 2000).

In the end, growth proponents
were frustrated because the permit
covered only the SKR, conservation-
ists were frustrated because a large
number of sensitive species remained
unprotected outside of the SKR re-
serve system, and local officials were
frustrated because ESA conflicts con-
tinued to threaten the County's future.
But the development of the SKR HCP
provided two more elements neces-
sary for the creation of the MSHCP.
First, the SKR plan brought inter-
est groups to the negotiating table
and the antagonists gradually
adapted to a process of political
compromise. Second, it created
one of the first administrative sys-
tems to translate the demand for
open space into a preserve system.
Stakeholders' acceptance of the pre-
serve system was equivocal at best,
but the process used to create it and
the lands it protected became the
core of the MSHCP.

Start of the MSHCP and
Integrated Plan

County supervisors stressed pragma-
tism over ideology in supporting the
MSHCP. Although the ESA was a
federal intervention into county gov-
ernance it was nevertheless a law de-
manding compliance. Two regional
habitat conservation planning pro-
cesses were already under way in the
sparsely populated eastern part of the
county. The SKR HCP had shown
the problems inherent in developing
a regional conservation plan apart
from comprehensive land use plan-
ning. The County was legally re-
quired to make extensive changes to
its general plan. and traffic conges-
tion had become a major problem. In
an integrated planning process. the

MSHCP could guide development of
the general plan and transportation
corridor plan. An integrated process
could provide a range of benefits such
as open space protection, efficient de-
velopment of infrastructure, en-
hanced recreational opportunities and
a regulatory climate favorable to
business. It would also be more
likely to receive broad public support.

County government sought to
design the MSHCP as a national
model. This intention stems not only
from a desire to learn from past mis-
takes but also from practical consid-
erations—a model plan is more likely
to attract federal funds and less likely
to end in litigation. The integrated
plan was put on a fast track; County
government set a goal of three years
for the completion of the MSHCP.
Ten months into the process. the
MSHCP is on schedule.

The MSHCP will respect private
property rights. It promises to ob-
tain private property only through
purchase from willing sellers. Land-
owner incentive programs will seek
to encourage conservation. Features
such as conservation easements, the
transfer of development rights, and a
habitat transaction system are ex-
pected to be part of the final plan.

Addressing concerns over the
lack of opportunity for public par-
ticipation in the SKR and other
HCP processes, the RCIP is to be
developed from the bottom up. Pub-
lic outreach and input through
newspaper advertisements, work-
shops, surveys, and presentations to
community groups is a priority. As
part of this outreach effort. the
County maintains a web site on the
RCIP (http://www.rcip.org/). The
University of California, Riverside
(UCR) has a web site that provides
information on the over 200 species
that have been considered for inclu-
sion in the MSHCP and access to
the GIS and literature databases
(http://ecoregion.ucr.edu/mshcp/).

Role of science

In 1991, the state of California cre-
ated the Natural Community Conser-
vation Plan (NCCP). which champi-
oned the use of science in habitat con-
servation planning. The state devel-
oped a conceptual framework for
"front-loading" science (Noss et al.
1997), that is guidelines for plan de-
velopment. In contrast, environmen-
tal groups such as the Endangered
Habitats League of southern Califor-
nia organized panels of scientists to
review completed NCCP documents.
The difference of opinion remains
unresolved; whereas front-loaded sci-
ence failed to insure the quality of
individual plans, post facto reviews
judged policy as well as science and
typically came too late in the process
to overcome plan inertia.

Because of the problems created
by front-loaded and post facto sci-
ence, Riverside County staff devel-
oped the concept of a scientific advi-
sory panel that would serve as a data
repository and provide independent
critical review of the science used to
support policy decisions. The Sci-
ence Advisory Committee (SAC),
coordinated through UCR, was de-
signed to provide research-based in-
formation and review throughout the
process. The County planned to use
the SAC to help stakeholders focus
on issues of policy and implementa-
tion instead of questions of data qual-
ity and scientific methods.

Critics often contend that habi-
tat conservation planning has gener-
ally lacked scientific credibility (Na-
tional Research Council 1995; Jasny
et al. 1997; Noss et al. 1997: Hood
1998; Kareiva et al. 1998). For the
MSHCP, County government is com-
mitted to independent scientific ad-
vice and review. First, it has con-
tracted with the UCR to serve as a
repository for information collected
during the process, this includes geo-
referenced data and text information
from published literature, museum
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records, environmental impact re-
ports, agency documents, and the
field notes of local naturalists. The
system currently contains 10,000 lo-
cation records of sensitive species
and over 7,000 references related to
the MSHCP (both can be referenced
at http://ecoregion.ucr.edu/mshcp/).
Second, the SAC has given rise to a
scientific review panel (SRP) at the
newly formed Center for Conserva-
tion Biology at UCR, and continues
to provide formal academic review
of the science in the MSHCP
consultant's work. Rarely have HCPs
been the subject of formal review by
scientists who are independent of the
process; never has there been formal
independent scientific scrutiny
throughout the process.

The science used in the MSHCP
will receive independent review at
each step of the process, including:
(1) the consultant's proposed meth-
ods to identify preserves and species
to be covered, (2) the science created
in the consultant's report on the
MSHCP policy strategies (the draft
plan), and (3) the science used to
describe EIR/EIS impacts and miti-
gation. At present, the review of
project methods (Step 1, above) has
been completed and is available
online at http://ecoregion.ucr.edu/srp.
These procedures provide the most
formal and comprehensive use of in-
dependent science ever undertaken in
developing a HCP.

The County of Riverside must
make a series of policy decisions in
their application for a multiple spe-
cies 10 (a) permit. These decisions
depend on an enormous amount of
biological information, much of
which is unavailable. The primary
tasks in the MSHCP are to report all
information supported by existing
science, to identify the extent of the
gap between what is known and what
should be known to complete the
plan, and to find ways to bridge the
unknown in a manner that creates

certainty for all stakeholders. All
parties agree that now is the time to
create conservation strategies and
preserve land, as each passing year
means fewer options for everyone.
The solution has been to move
forward with a plan while recogniz-
ing that policy decisions will made
without complete information. This
requires the plan to build in strate-
gies for dealing with unknown and
unforeseen circumstances. To com-
plete the MSHCP in three years, the
County intends to utilize existing data
to the maximum extent possible. But
the plan will need to address ways to
resolve information gaps within the
framework of management created
under the 10(a) permit. The ultimate
role of scientific advice and review
is to insure that the permit and its sub-
sequent management actions define
what is known about MSHCP con-
servation strategies and develop
structured mechanisms to deal with
problems created by uncertainties,
unknowns, and the unforeseen.

Persistence not polygons
The pattern of suburban development
in western Riverside County chal-
lenges current tenets of preserve de-
sign. Preserve features, such as large
size, proximity, and connectedness
are often absent from urban land-
scapes (Scott and Sullivan, in press).
The region's natural areas can be
subdivided into three arbitrary sec-
tions in a land development con-
tinuum: (1) habitat remnants in hu-
man landscapes, (2) a broad range of
habitat patches inter-digitated with
suburban land-uses, and (3) suburban
enclaves in large, often publicly
owned wildlands (natural areas).
Many of the region's sensitive spe-
cies occur in the first two categories:
hence species and habitat preserva-
tion must be fitted into an existing
pattern of urban influences, in a man-
ner that preempts many of the pub-
lished tenets and assumptions of pre-

serve design (see Noss et al. 1997).
Thus habitats of interest are often rel-
egated to isolated remnants; linkages
become gauntlets or peninsulas and
urban enclaves diffuse edge effects
across wildlands. Western Riverside
County has thousands of kilometers
of wildland/urban edge, and over 300
pockets of "stealth cities" [urbanized
areas that are not political entities
(Jonas 1997, Scott et al. 1995)].

Conservation planning has be-
come an exercise in using geo-
graphic information systems (GIS),
with resources depicted by map
polygons (units of area). HCPs
typically link conservation actions
to these GIS units, which are static
representations of vegetation and
habitat. The problem is that any
map unit constrains the set of pos-
sible solutions or creates a bias to-
wards some biological resources
while minimizing the conservation
of others. At the core of this issue
is the question of management.
Polygons emphasize decisions be-
tween geographic locations but sel-
dom define conservation and man-
agement actions.

In western Riverside County,
mounting evidence points to a dy-
namic, directional change in coastal
sage scrub and riparian vegetation
types. Air pollution in the MSHCP
area has increased the soil nitrogen
to levels seen in fertilized agricul-
tural fields (Allen et al. 1996). This
effect combined with the invasion
of exotic grasses and the fires cre-
ated by seasonal drought has led to
the conversion of native vegetation
to annual grasslands (Minnich and
Dezzani 1998). Hence, the conser-
vation value of any sage scrub or
riparian area may be changing over
time. The issue goes beyond the
limits of polygon mapping and
shows why MSHCP planners must
make more sophisticated use of
GIS. The selection of MSHCP pre-
serve areas is not as critical as de-
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veloping mechanisms to deal with
management problems created by
preserve configuration.

Conservation scientists lack the
basic information necessary to
manage the majority of species and
ecosystems considered in HCPs.
As first described by Holling
(1978), management in the absence
of information can only be carried
out with an adaptive strategy. This
does not mean haphazard trial and
error. Rather. adaptive manage-
ment means creating management
experiments and learning from
the outcomes. This implies that
MSHCP strategies must fund the
management as well as the acqui-
sition of conservation areas. Al-
locating funds for management
and developing dedicated sources
of contingency funding will be
among the most challenging as-
pects of the MSHCP.

Despite the enormous effort to
get to this point. the real work has
just begun. The emphasis to date
(January 2000) has been on reach-
ing consensus on the general out-
line of the plan and building the
momentum necessary to carry the
process through the inevitable dif-
ficulties ahead. Now the MSHCP
must adopt specific conservation
strategies, deciding which species
will be covered by the plan and how
it will be financed.

[t is an unfortunate outcome
of land development that areas
with high species endemism like
Riverside County now coincide
with the most rapidly urbanizing
regions of the nation. If these
plans fail, we face an odd legacy
of ESA-induced urban planning
and open space devoid of the
biodiversity we hoped to pass on
to our children. Riverside County
stands on the threshold. hoping to
integrate species and ecosystem
conservation with urban growth.
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Marine Matters

Creating A Kemp's Ridley Marine Reserve in Texas:
The Missing Link In A Proven Protection Strategy
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Abstract

The Kemp's ridley is the most critically endangered sea turtle in the world. Less than 2,000
nesting females remain of a population of at least 40,000 that once nested annually in the Gulf of
Mexico. Protection of nesting beaches and use of Turtle Excluder Devices on shrimp vessels as
required under the Endangered Species Act have failed to stop these endangered sea turtles from
drowning in shrimp nets and washing up dead on Texas beaches in large numbers year after year
during the shrimp season. Added protection is urgently needed to assure the survival of Kemp's
ridley sea turtles in the U. S. At the primary Kemp's ridley's nesting beach in Rancho Nuevo,
Mexico, beach protection and use of Turtle Excluder Devices have been enhanced by the creation
of a no commercial fishing zone (marine reserve) along the coastline. This three-tiered conserva-
tion strategy has resulted in the slow increase of Kemp's ridley nesting population there. The
Kemp's ridley's only consistent U.S. nesting site is in the vicinity of Padre Island in South Texas.
However, this is also the place where more dead adult Kemp's ridleys wash up dead than any-
where else in the U. S. A Kemp's Ridley Marine Reserve along Padre Island, Texas, that is
permanently off-limits to commercial fishing would protect critical nesting, foraging and migrat-
ing habitat for the Kemp's ridley in the U. S. By following Mexico's successes in Texas by adding
a marine reserve to existing conservation practices of beach protection and use of Turtle Ex-
cluder Devices, we can help assure the Kemp's ridley recovery and also provide benefits to other
sea turtle species and marine life, the shrimp fishery, and the communities along the coastline.

Profile of the Kemp's ridley

The Kemp's ridley (Lepidochelys
kempii) is the smallest of the five spe-
cies of sea turtles that regularly swim
U. S. waters [others being the leather-
back (Dermochelys coriacea), logger-
head (Caretta caretta), green (Chelonia
mydas), and hawksbill (Eretmochelys
imbricata)]. The Kemp's ridley was
listed as endangered on December 2,
1970, and received additional protec-
tion under the Endangered Species Act
(ESA)in 1973. Just over 50 years ago
in 1947, an estimated 40,000 females
were filmed nesting in one day on their
primary nesting beach in Rancho
Nuevo, Mexico, south of the Texas
border. Today fewer than 2,000 fe-
males lay eggs each year (National
Marine Fisheries Service 1996). The
Kemp's ridley can be considered for

downlisting to threatened only after a
population of 10,000 nesting females
in a season is attained (US Fish &
Wildlife Service and National Marine
Fisheries Service 1992). The recov-
ery plan for the species estimates that
this goal may be achieved by 2020.
The Kemp's ridley is known for
the mass nesting behavior known as
the "arribada" or arrival. This behav-
ior is shared only with the olive rid-
ley (Lepidochelys olivacea) found in
Central America and India. The large
1947 arribada could have only been
produced by a very large adult popu-
lation, possibly in the millions. The
Kemp's ridley is the only sea turtle that
nests during daylight hours, leaving
it most vulnerable to predation at its
nesting beaches. The species reaches
sexual maturity at age 10 years or

more. Like all sea turtles, Kemp's rid-
leys return to their natal beach to nest.

Kemp's ridleys usually live in shal-
low coastal areas, bays and lagoons,
prefering waters less than 50 meters
deep (USFWS and NMFS 1992). On
average, adults weigh 90 pounds with
a top shell length of two feet, ranging
in color from olive to gray-green.
Kemp's ridleys' primary food is crab.
While these sea turtles nest and forage
primarily in the Western Gulf of
Mexico, they migrate south to the Yucatan
and east to the Atlantic Coast of the U. S.
and are found occasionally as far east
as Africa and the Mediterranean.

The Kemp's ridley was not identi-
fied as a separate species until 1991 and
for many years it was thought to be a
hybrid of other sea turtles (USFWS and
NMFS 1992). Its primary nesting
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beach at Rancho Nuevo, Mexico, was
not discovered by U. S. biologists until
after the 1947 nesting film was recov-
ered in the early 1960s. Inthe U. S. the
Kemp's ridley nests primarily in Texas.

Decimation of Kemp's
ridley populations
The Kemp's ridley has been decimated
by commercial exploitation of sea turtle
eggs, meat and skin for leather, and
development and destruction of nest-
ing beaches. Incidental catch in shrimp
fishing nets, however, remains the
number one human-caused death of the
Kemp's ridley and other sea turtles in
the U. S. and around the world (Na-
tional Research Council 1990). Not
until last century did the Kemp's ridley
and other sea turtle populations in the
Gulf begin to decline. The devastation
began with acommercial sea turtle fish-
ery, followed by poaching of eggs at
its nesting beaches, and, finally, inci-
dental capture in the shrimp fishery.

Sea turtles were so abundant in the
1800s that the Texas coast had a thriv-
ing sea turtle fishery (USFWS and
NMES 1992). Thousands of sea turtles
were harvested and processed at four
or more canneries, until there were al-
most no sea turtles left on this coast.
The sea turtle fishery collapsed in Texas
due to unregulated overharvesting.

Intense exploitation of Kemp's rid-
ley eggs at the species' primary nesting
beach in Rancho Nuevo occurred dur-
ing the 1940s through the 1960s until
Mexico protected the beach in 1966.
While egg harvesting certainly reduced
the population, the most important fac-
tor affecting the more reproductively
valuable larger juveniles and adults was
the growing shrimp trawl industry af-
ter World War II. During the 1950s, as
many as 45 to 55 sea turtles were caught
annually by each fishing boat. Tens of
thousands of sea turtles were killed as
the Gulf shrimp fleet grew to more than
10,000 vessels and boats.

Sea turtles are caught in long, fun-
nel-shaped shrimp traw] nets as the nets

are dragged along the ocean floor be-
hind fishing boats. Once trapped in the
nets, the sea turtles struggle until they
run out of air and drown. Despite beach
protections, the Kemp's ridley nesting
population dropped to less than 500
females by the mid-1980s and the spe-
cies nearly went extinct (USFWS and
NMEFS 1992).

Recovery efforts

In an urgent effort to save the Kemp's
ridley, Mexico and the U.S. initiated
recovery efforts. Mexico acted first by
establishing a sea turtle preserve at the
primary nesting beach at Rancho
Nuevo in 1966. Since then, sea turtle
nests have been protected and populations
monitored. As aresult, poaching of adult
sea turtles there has been drastically re-
duced. In recent years, the conservation
program expanded to neighboring
beaches so that more nests are protected
and counted (Marquéz et al. 1999).

In 1978, the U. S. joined Mexico's
efforts in Rancho Nuevo. This same
year a no-shrimp-fishing-zone was es-
tablished along the coastline at Rancho
Nuevo that is maintained today. The
zone is off limits to all shrimp fishing
during the Kemp's ridley nesting and
mating season, March to August. In
the late 1980s and early 1990s, Turtle
Excluder Devices (TEDs) were intro-
duced in the U. S. and Mexico to pro-
tect sea turtles and reduce bycatch.

This three-tiered conservation ap-
proach utilizing beach protection,
TEDS, and a protected marine area
along the nesting beach has resulted in
the slow recovery of the Kemp's ridley
in Mexico. The mean annual increase
in nesting at Rancho Nuevo between
1988 and 1998 has been 8 percent
(Marquéz et al. 1999).

Recovery efforts in Texas

In response to the demise of the Kemp's
ridley, the United States spent millions of
dollars and thousands of hours on the
Kemp's Ridley Head Start Experiment in
an attempt to establish a nesting colony at

a historic nesting area in Padre Island,
Texas. The program was organized to
provide a safety net for the Kemp's rid-
ley in the event of a natural disaster at
the primary nesting beach, or changes
in the political situation in Mexico that
might allow development of Rancho
Nuevo (USFWS and NMES 1992).

From the late 1970s to the early
1980s, thousands of Kemp's ridley eggs
were taken from Mexico, hatched and
released at Padre Island National Sea-
shore, then recaptured and raised in
captivity. After two years, the young
sea turtles were released offshore from
research vessels into the Gulf of
Mexico. More than 10 years later, sea
turtles from this project have returned
to nest at Padre Island. A record 16
Kemp's ridley nests were laid in South
Texas in 1999, both from returning and
wild stock. Most were on Padre Island
National Seashore.

This is also the place where more
dead adult Kemp's ridleys wash up
dead than anywhere else in the U. S.
(Shaver 1999). In fact, nearly half of
all adult dead Kemp's ridley sea turtles
found stranded in the United States dur-
ing the past five years were located at
Padre Island; and considerably more
Kemp's ridleys may have nested if these
deaths had not occurred (Shaver 1999).
The stranding-to-nesting ratio for adult
Kemp's ridley sea turtles in 1998 was 620
times higher at Padre Island National Sea-
shore than at the main nesting beach at
Rancho Nuevo (Shaver 1999).

Recovery efforts in Texas were
abandoned when the Kemp's Ridley
Headstart Experiment was discontin-
ued in 1988. Currently, the state of
Texas has no sea turtle biologists on
staff and does not fund sea turtle re-
covery. monitoring, or education. This
is unlike other important sea turtle
states which operate and fund active sea
turtle programs, such as South Caro-
lina, Georgia and Florida. In fact,
Florida's coastline is protected by a
three-mile net ban.
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Kemp's ridley strandings

The continued strandings of sea turtles
during the shrimp season in Texas in-
dicate that TEDs have not solved the
problem of endangered sea turtles
drowning in shrimp nets. Enforcement
of TEDs laws by government agencies
and compliance by shrimp vessels have
been inconsistent. Insufficiently large
TED openings and repeated capture of
sea turtles in TEDs may also be con-
tributing to the shrimping-sea turtle
stranding problem.

In the years immediately after
TEDs implementation, sea turtle
strandings dropped (U.S. Sea Turtle
Stranding and Salvage Network). In
1994, however, sea turtle deaths soared
along the Texas coast, totaling more
than 500 sea turtles (about half of them
Kemp's ridleys). Since then, Texas has
remained a hot spot for sea turtle
strandings during the shrimping season.
In fact, shrimping effort remains closely
correlated with sea turtle deaths along
the Texas Coast and the entire
Nortwestern Gulf. This has been sci-
entifically shown to be the case before
and after the implementation of laws
requiring TEDs (Caillouet 1996).

Since 1994, the year that sea turtle
strandings in Texas reached unprec-
edented highs, more than 2,700 sea
turtles have washed up dead or dying
along Texas beaches. Of these, more
than 900 were Kemp's ridleys. Every
year, sea turtle strandings drop to nearly
zero during the annual Texas shrimp
closure from May 15 to July 15 (Shaver
1999). Many, if not most, of the sea
turtles that drown in shrimp nets never
wash up on land, suggesting that the
death toll is actually much greater than
documented. Last year more than 450
sea turtles died along the Texas coast,
95 of them Kemp's ridleys. Also, July
1999 saw the highest number of sea
turtles die off the Texas coastin a single
week after the summer opening of
shrimp season since 1994 (Texas Sea
Turtle Stranding and Salvage Network).

Not only are Texas sea turtles be-

ing killed in the nets of the Texas shrimp
fleet, but protected Mexican sea turtles
also must run a gauntlet of shrimp nets
while migrating through Texas and re-
turning to Rancho Nuevo to nest. The
continued strandings of Kemp's ridleys
in Texas is even more alarming when
you consider the fact that the federal
government's Marine Turtle Expert
Working Group concluded in 1998 that
due to lack of scientific data available
on the species, the maximum number
of Kemp's ridley sea turtles that can be
killed in the shrimp fishery without
harming their recovery cannot be de-
termined (NMFS 1996). So until re-
covery is complete, there are no accept-
able stranding levels.

Turtle excluder devices

In the late 1980s and early 1990s, two
decades after the Kemp's ridley was
listed as endangered, use of TEDs by
the U. S. shrimp fleet was phased in.
U.S. industry resistance fought off
mandatory use of TEDs until 1991.
The standard was not applied to other
nations that sell shrimp to the U. S., in-
cluding Mexico, until 1996.

The TED is a rigid barrier that is
sewn into the bag-end of the large, fun-
nel shaped shrimp net. It was first in-
vented in the 1960s by Georgia fishers
to exclude unwanted horseshoe crabs,
other bycatch and debris from their
nets. The most common TEDs look
very much like a large oval barbecue
grill. Vertical bars spaced three-to-four
inches apart allow shrimp to pass
through and into the net end. Simulta-
neously, the TEDs push sea turtles and
other marine life that do not fit between
the opening out through an escape
hatch in the nest below the TED. The
opening is basically a hole in the net
that opens under pressure and is kept
shut by the force of the movement of
the shrimp vessel as it drags the net be-
hind its stern.

Properly installed TEDs have been
proven to be as much as 97 percent ef-
fective in releasing sea turtles. The de-

vice has been viewed as the best com-
promise for allowing shrimp fishing
while preventing the drowning of sea
turtles in shrimp nets. A new study by
the National Marine Fisheries Service,
however, has determined that TEDs
openings approved by the agency are
too small for the larger species of sea
turtles to escape (NMFS 1999). In ad-
dition, there are questions as to whether
sea turtles are being repeatedly captured
in TEDs and then drowning. While
TEDs indeed save many sea turtles
from dying in shrimp nets, they are not
the complete solution that so many had
hoped, considering the large number of
shrimp vessels that continue to trawl
the Texas coast—at least 2,000.

TEDs enforcement

Despite federal and state agency reports
that observed compliance among
shrimp vessels with TEDs laws is
nearly 100 percent, this effort has been
largely inconsistent. "Observed" is
emphasized because compliance num-
bers are based only on direct observa-
tion by occasional random boardings,
mainly by the Coast Guard. An un-
dercover investigation by the Humane
Society of the United States determined
that compliance is closer to 60 percent
(Humane Society 1997).

The Coast Guard has been the lead
enforcement agency. In most cases, the
shrimp fleet knows well in advance
when a Coast Guard cutter or other of-
ficial vessel is approaching. A shrimp
fisher can easily open the TEDs hole if
itis tied shut or otherwise disabled. Not
until 1998 did NMFS dispatch a team
of agents on two small boats of its own
to monitor the entire Gulf of Mexico
shrimp fleet. Boardings of Texas
shrimp vessels found non-compliance
of 20 to 25 percent in 1999, according
to enforcement agents. Never before
has the federal government made pub-
lic such low compliance rates.

Full page ads placed in the New
York Times calling for the marine re-
serve prompted Texas Governor
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George W. Bush to authorize the Texas
Parks & Wildlife Department (TPWD)
to enforce the ESA on behalf of sea
turtles for the first time in Texas his-
tory. On June 25, Gov. Bush an-
nounced that 65 state game wardens
would join federal enforcement agents
in inspecting shrimp vessels for TEDs
along the Texas coast when the sum-
mer shrimp season opened July 15.
Previously, state officials said the Texas
Constitution prohibited state enforce-
ment of federal TEDs laws.

None of these efforts, however,
have stopped sea turtle strandings dur-
ing the shrimp season. On the contrary.
more sea turtles died in Texas that year
than in the previous year when no state
agents were involved. So, while few
violators of TEDs laws are ever appre-
hended, conservationists believe that
"cheating" is widespread as the follow-
ing examples illustrate.

In early 1999, NMES issued a
$4,000 fine against a shrimp vessel for
capturing a live Kemp's ridley in its
broken TED. The Master Jimmy's cap-
tain was arrested by federal and state
agents near San Jose Island and his
catch seized (NMFS April 13, 1999).

Another vessel was found with one
shrimp net without a TED and a live
Kemp's ridley caught in a TED that was
not properly installed. The turtle was
released, and the trawler fined $5.000
(NMFS May 6, 1999). Yet another
vessel was fined for shrimping with
all four TEDs tied shut.

These and numerous other viola-
tions and continued sea turtle deaths
indicate that enforcement and laws re-
quiring TEDs have not effectively pro-
tected endangered sea turtles. Due to
the problems with TEDs enforcement,
compliance, design, and effectiveness,
an additional approach is desperately
needed to protect and enhance the re-
covery of Kemp's ridleys in the U.S.

Beyond TEDs: a marine reserve
As Mexico has demonstrated, a three-
tiered conservation approach that in-

cludes beach protection, TEDs, and a
marine reserve along the nesting beach
is destined to achieve positive results.

A marine reserve is the "missing
link" in sea turtle recovery efforts in
Texas for the Kemp's ridley. To take
this final step, the Sea Turtle Restora-
tion Project originated the concept and
has been working for two years towards
creating a Kemp's Ridley Marine Re-
serve (KRMR) that is closed to com-
mercial shrimp fishing (but open to rec-
reational fishing) along the Texas coast.
STRP is also committed to forwarding
a vision of a linked network of sea turtle
swimways throughout the U. S. and the
world that ties into national and global
efforts to create Marine Protected Areas.

The KRMR, as proposed. would
extend along the coast of North and
South Padre Island and vicinity (about
100 miles) and out to 20 fathoms or 17
nautical miles. The state of Texas has
jurisdiction out to 9 miles, and NMFS
has control from 9 miles to the 200-
mile Exclusive Economic Zone.

The proposed KRMR boundaries
are based on tracking of Kemp's ridley
sea turtles by radio telemetry. The pro-
posed marine area represents 90 per-
cent of the locations of nesting Kemp's
ridleys that were tracked oft Padre Is-
land National Seashore using radio te-
lemetry in 1998 (Shaver 1999). About
54 percent of the movements were lo-
cated within 10 fathoms or about five
nautical miles. Other studies confirm
that Kemp's ridleys regularly utilize the
Texas coastline and Gulf nearshore
waters. In 1995, four Kemp's ridleys
were tracked in waters off Texas,
Florida and North Carolina (Renaud
1995). These ridleys frequented waters
in depth from 1 to 140 meters, but
mostly in waters of 18 meters (10 fath-
oms) or less. Another Kemp's ridley
tracked from Louisiana to its nesting
site at Rancho Nuevo in 1994 and 1995
utilized waters from one to more than
50 fathoms (Renaud et al. 1996).

The proposed KRMR would pro-
vide a safe haven along the nesting

beach in Padre Island and a safety cor-
ridor for migrating sea turtles from
Rancho Nuevo. The waters here are also
migrating and foraging habitat for logger-
heads, leatherbacks, hawksbills and green
turtles and such areserve would give these
species added protection.

In addition to protecting endangered
sea turtles, the proposed marine reserve
offers the promise of enhancement and
restoration of fishery yields. maintenance
of biological diversity, and increased eco-
nomic opportunities from eco-tourism
(Dugan et al. 1993). The National Re-
search Council recommends in its 1998
report "Sustaining Marine Fisheries" that
20 percent of our oceans should be set
aside in permanent marine protected ar-
eas (National Reserach Council 1998). A
new coalition of marine scientists is also
calling on the U. S. government to create
a network of Marine Protected Areas
around the U. S. (Marine Conservation
Biology Institute 2000).

The KRMR will. for the first time,
protect a representative zone of marine
biodiversity in the neritic zone of the
Gulf of Mexico. This is not represented
in any type of Marine Protected Area
in the United States. Creating a ma-
rine reserve that is off-limits to com-
mercial shrimp fishing would also pro-
tect the region from constant trawling.
Trawling is under greater scrutiny by
the scientific community. A recent se-
ries of reports concluded that bottom
trawling is one of the most serious
physical disturbances to the world's
continental shelves. The effect of bot-
tom trawling was likened to forest
clearcutting and the reports suggested
that trawling was a major reason why
so many fisheries are declining (Ma-
rine Conservation Biology Institute 1998).

The Texas commercial and sport
fishery could also benefit from a ma-
rine reserve along North and South
Padre Island. Shrimp could grow larger
and more valuable before dispersing
into the larger fishery in an area that is
tree from bottom trawling and other in-
tensive fishing activity. The commer-
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cial finfish and sport fishery would also
benefit from an area that is not com-
mercially trawled, protecting desirable
species that often are caught, killed and
discarded in shrimp nets, such as pro-
tected red drum (Sciaenops ocellatus),
red snapper (Lutjanus campechanus),
king fish (Menticirrhus littoralis),
Spanish mackerel (Scomberomorus
maculatus), and the still abundant sea
trout (Cynoscion nebulosus) and Atlan-
tic croaker (Micropogon undulatus).

Both fisheries could ultimately
benefit from increased fish numbers
and size. In fact, one study suggests
that increased productivity due to pro-
tection in a marine reserve could more
than compensate fishers excluded from
closed areas (National Research Coun-
cil 1998). The science is already be-
ginning to mount that marine reserves
that are off limits to all or some types
of fishing activity result in the almost
immediate return of depleted species.
In addition, these marine reserves cre-
ate opportunities for increased eco-
tourism and scientific research.

The turtles of Texas can draw large
numbers of tourists, similar to the success
of the Birding Trail of Texas. Padre Is-
land National Seashore is already an
area that draws tourists. Hatchling re-
leases bring many people with a minimum
of advertising. A no-commercial-fishing
zone would enhance existing attractions
and relieve visitors of the sight of endan-
gered sea turtles dead on the beach.

Progress and support
Pressure is mounting to create the
KRMR in South Texas as sea turtles
continue to wash up dead in large num-
bers during the shrimping season. As a
result of growing public support, stra-
tegically placed newspaper ads, and in-
creased media coverage, Texas wild-
life officials—for the first time—in-
creased enforcement of sea turtle pro-
tection laws in 1999 and began to dis-
cuss the marine reserve.

TPWD is reviewing shrimp man-
agement regulations and considering

new shrimp closures, gear restrictions,
and a marine reserve at Padre Island
that would protect the sea turtles and
also aid shrimp management. Agency
officials, however, indicated that any
new protections would be granted no
sooner than the summer of 2001.

A resolution passed by the partici-
pants at the 19th Symposium on Sea
Turtle Conservation and Biology in
March 1999 supports the reserve
(Plotkin 1999). Sea turtle and environ-
mental groups including The Humane
Society of the United States and Car-
ibbean Conservation Corp have joined
Sea Turtle Restoration Project and
HEART (Help Endangered Animals—
Ridley Turtles) in support of the
KRMR. Thousands of emails and let-
ters from across the United States and
outside the country continue to pour
into the office of Gov. Bush. Major
national and Texas newspapers have
published editorials or op-ed pieces
supporting the marine reserve.

Conclusion

Creating aKemp's Ridley Marine Reserve
along the South Texas coast would pro-
vide the "missing link" in a three-tiered
conservation strategy that has already
achieved proven results in Mexico. Beach
protections and use of Turtle Excluder
Devices alone have not solved the prob-
lem of endangered Kemp's ridleys dying
in large numbers along the Texas coast.
Such a marine reserve would not only
protect sea turtles, but other marine life.
It could also enhance the shrimp fishery,
provide new economic opportunities in
the form of eco-tourism and provide a
model for marine protected areas around
the United States.
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The Clouded Leopard: The "Littlest" Big Cat

Kirk Johnson
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Abstract

Over the past one hundred years, environments in central and southern Asia have seen isolated
populations of large felids such as the tiger (Panthera tigris), the Asiatic lion (Panthera leo
persica), and the Asiatic cheetah (Acinonyx jubatus), extirpated from over 90 percent of their
former range. These cats were endemic in diverse habitats until the advent of firearms led to
their extirpation over large areas by 1900. The clouded leopard (Neofelis nebulosa), the smallest
"big cat,” has in recent decades suffered extensive losses in southeast Asia and China due to
habitat loss and poaching. Immunological studies place Neofelis within the larger Pantherine
sub-family. Very few studies have been attempted of the clouded leopard in the wild due to
inaccessibility of the predator’s tropical forest habitat. Zoos around the world have had difficulty
breeding the felid, and studies are underway to determine stress factors in captive populations.
The protection of habitat in Borneo and elsewhere in southeast Asia is likely to be the most
significant factor in maintaining viable wild populations.

Decline of large Asian felids
Over the past hundred years, large
felids such as the tiger (Panthera
tigris), the Asiatic lion (Panthera leo
persica), and the Asiatic cheetah
(Acinonyx jubatus), have been extir-
pated from over 90 percent of their
original range across central and
southern Asia. The sole remaining
population of the Asian cheetah, for
example, is in northern Iran and num-
bers less than 50 individuals, in de-
cline from poaching and a frag-
mented, degraded habitat (Nowell
and Jackson 1996). The smallest big
cat, the clouded leopard (Neofelis
nebulosa) may face a similar fate in
some areas of southern Asia, although
scientists can only estimate the true
extent of the cat's numbers and range
(Dinerstein 1998).

Range and habits of
Neofelis nebulosa

Clouded leopards, or "baghs."” as they
are known in Nepal, were thought to
have been extirpated in that country
until the capture of four individuals
in 1987-1988 (Dinerstein 1989). One
was even caught raiding chickens in

a village hundreds of miles west of
the known limits of the species' range.
This is surprising because the last
published record for the clouded leop-
ard in Nepal dates from 1863
(Dinerstein 1989). This beautiful cat
derives its scientific name, Neofelis
nebulosa, from the dark cloud-like
ellipses, ovals, and swirling stripes
that trace upon a background of
golden or silvery fur.

The clouded leopard's highly
secretive existence in remote tropi-
cal forests and its relatively small
size (compared to other large felids)
has caused it to be largely over-
looked by wildlife researchers.
Because little field data exists about
this predator, opinions differ among
researchers whether it spends most
of its time in trees or on the ground,
and whether it demonstrates noctur-
nal, diurnal, or crepuscular forag-
ing behaviors (American Zoo and
Aquarium Association 1997:
Guggisberg 1975). Two remarkable
distinguishing characteristics of the
clouded leopard are its plush tail
(nearly the length of a large male's
94 centimeter-long body) and sharp

canine teeth that can reach 4.5 cm
in length, proportionately the long-
est fangs of any living cat (Nowell
and Jackson 1996).

Some researchers have specu-
lated that a kinship may exist between
extinct sabertooth cats and the
clouded leopard because of the simi-
larity in tooth structure, but no fossil
linkage has been shown. The length
of the tail (up to 90 cm) might favor
the argument that the cat prefers en-
vironments where it can maneuver
quickly through trees with the tail
acting as a balance, performing the
same function as that of a monkey's.
Research in Thailand and in Borneo
has confirmed that clouded leop-
ards hunt fast-moving arboreal
monkeys and gibbons (Nowell and
Jackson 1996).

The morphology of the
clouded leopard

The short-legged and stocky
clouded leopard, standing between
45-55 cm at the shoulder, has a
build reminiscent of the much
larger jaguar (Panthera onca).
Such a relationship may be more
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than just coincidence. Most scien-
tists now class Neofelis nebulosa in
its own genus within the larger
"pantherine" subfamily because of
recent DNA studies (Wayne et al.
1989). This grouping includes the
Panthera genus [tiger (Panthera
tigris), lion (Panthera leo), jaguar,
and other big cats such as the snow
leopard (Uncia uncia), puma (Felis
Concolor), and cheetah]. Other
surprising pantherines include the
marbled cat (Pardofelis
marmorata), a miniature "look-
alike" of the clouded leopard and
the lynx (Felis lynx) (Wayne et al.
1989).

Geographical location and
prey base

Researchers note that while the ca-
nine teeth of the clouded leopard
reach big cat dimensions, there is
not a corresponding increase in the
size of the skull (Nowell and Jack-
son 1996). This would suggest that
this medium-sized hunter is able to
successfully fill a large cat role in
regions devoid of its larger cous-
ins, the tiger and the leopard. One
such location is the island of
Borneo in southeast Asia. Re-
searchers such as Alan Rabinowitz
of the Wildlife Conservation Soci-
ety indicate that Borneo may har-
bor the healthiest populations of
clouded leopards in Asia. This may
be partly due to the absence of ti-
gers and leopards that sometimes
prey on clouded leopards (Nowell
and Jackson 1996). Undoubtedly,
the fact that Borneo has until re-
cently contained undisturbed habi-
tats with a small human population
has aided the cat's cause. Observ-
ers have recorded clouded leopards,
called in Malay the machan dahan
(tree tiger), taking relatively large
prey such as muntjac barking deer
(Muntiacus muntjak) and wild boar
(Sus salvanius) (Guggisberg 1975).

Presumed Range of the Clouded Leopard

o (ities

Rivers
Lakes
Neofelis range

[ Countries (1994)

4000 Kilometers

Figure 1. The presumed range of the clouded leopard stretches throughout
Southeast Asia, China, and into the Indian subcontinent. Courtesy of the au-
thor, adapted from Nowell and Jackson (1996).

The clouded leopard exhibits
characteristics distinctive of other
large pantherines: long lifespan,
relatively large size (weighing 11-
22 kg on average in the wild), pre-
dating species at least half its own
body weight, and broad territory
ranges with correspondingly low
population densities (Nowell and
Jackson 1996). Researchers also
speculate that on Borneo the
machan dahan may be less noctur-
nal than in other areas of its range
where tigers and leopards are
present. Dinerstein (1989) noted
that in habitats where the cat spent
most of its time on the ground, its
natural enemies, the tiger and leop-
ard, might be absent.

Clouded leopard research in
the wild

Tigers and leopards exist in the re-
gion where Dinerstein and his col-
leagues released a captured sub-
adult male with a radio-collar into

the Churia Hills of Nepal's Royal
Chitwan National Park in 1988.
They were able to track him for two
weeks before losing the signal,
marking the first time biologists
had ever electronically monitored
the movements of a clouded leop-
ard in the wild (Dinerstein 1989).
According to Dinerstein, the
Smithsonian Institution in coopera-
tion with the government of Nepal
maintains the "Terai Ecology
Camp" in Sauraha, within Royal
Chitwan National Park.

Dinerstein was director of the
Ecology Camp Project from 1984-
88, and still visits the Ecology
Camp twice a year (Dinerstein
1998, pers. comm). Nepalese bi-
ologists are beginning to restore
degraded habitat around the park,
with the goal of restoring up to 430
square kilometers as a buffer zone
for wildlife around the park. Addi-
tionally, local villagers within the
buffer zone are now earning much
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needed income from managing the
area for ecotourism and turning
public opinion against poaching
(Dinerstein 1998, pers. comm).

Two other clouded leopard
cubs had been captured by villag-
ers in the Terai lowland forests of
eastern Nepal in 1987 and turned
over to the Kathmandu Zoo
(Dinerstein 1998, pers. comm).
The clouded leopard has been seen
traveling on roads within logged
forests in Borneo, and lives in rela-
tively open, dry tropical forests in
central Burma (Dinerstein 1989).
Such adaptability, combined with
studies of captive populations in
zoos, may be critical in saving de-
clining populations of this carni-
vore over the long term.

Neofelis research in captivity
Zoos and other volunteer organiza-
tions have discovered that in cap-
tivity the clouded leopard often ex-
hibits destructive stress-related be-
haviors, such as males killing fe-
male mates, or individuals pluck-
ing most of the fur
from their tails
through excessive
grooming (Bratcher
1998, pers. comm).
Some of these behav-
iors may also be
traceable to inbreeding.
The American As-
sociation of Zoos and
Aquariums (AZA)
"species survival plan"
states that all captive
clouded leopard popu-
lations can be traced
back to only four dif-
ferent bloodlines. The
captive gene pool
originated with a small
group of clouded leop-
ards termed the
"Bawdy line" in
Florida that seeded all

Figure 2. Captive clouded leopards at rest
Preservation Trust.

captive populations worldwide
(Ziegler 1998, pers. comm).

The Carnivore Preservation
Trust (CPT). a volunteer grassroots
organization located in Pittsboro,
North Carolina, houses approxi-
mately 260 rare and endangered
animals at their sixty-acre facility,
with the aim of preserving viable
populations of rare mammalian spe-
cies and restoring them to their
original ecosystems (The Carnivore
Preservation Trust 1998). They
have ongoing work in several de-
veloping countries, including prime
clouded leopard habitat in Laos.

CPT and "Bolisat Phathana
Khet Phoudoi" (BPKP), a Lao State
Enterprise Company, have created
a 3,000 hectare (7,500 acre) center
close to three newly protected ar-
eas in the Laotian provinces of
Bolikhamxay and Khammaoune
(Carnivore Preservation Trust
1998). These areas of high diver-
sity are still virtually unsurveyed,
and recently several new vertebrate
species were discovered. CPT

hopes to create a research facility
in cooperation with BPKP and the
Laotian government that will inte-
grate conservation benefits not only
for the clouded leopard, tiger, and
other endangered wildlife, but also
provide direct economic and edu-
cational benefits to the local people.
As of late 1999, work in Laos was
still continuing in spite of the rather
uncertain political situation (M.
Tunstall 1999, pers. comm).

Due to extreme poverty and black
market trading, uncontrolled poach-
ing has decimated wildlife popula-
tions, including those of the clouded
leopard. An education program to
train Laotian nationals in domestic
animal husbandry techniques is be-
ing implemented to offset the exces-
sive consumption of local wildlife.
Laotians are also being trained by
CPT staft in species survey methods,
captive breeding programs for rare
species, and sustainable conservation
projects (Carnivore Preservation
Trust 1998).

. Photo courtesy of the Carnivore

42 Endangered Species UPDATE

Vol. 17 No. 2 2000



Captive breeding of

clouded leopards

Clouded leopards are considered
one of the most difficult large cats
to breed in zoological facilities
(AZA 1997). Two zoos with cap-
tive breeding programs for Neofelis
in the United States have focused
on artificial insemination experi-
ments rather than natural reproduc-
tion due to such difficulties in
breeding. Such difficulties can in-
clude a pronounced sexual dimor-
phism: males in zoos sometimes
exceed 27 kg, more than double the
weight of an average female. Such
pronounced size differences can po-
tentially endanger the females when
mating (Bratcher 1998, pers. comm).

In 1992, an artificially insemi-
nated female clouded leopard at the
Nashville Zoo bore a pair of cubs; the
male of the litter still resides at the
zoo. The zoo terminated its artificial
insemination program in 1994 due to
a lack of funding (Sara Bratcher 1998,
pers. comm). The National Zoo in
Washington, D.C., maintains a Con-
servation and Research Center (CRC)
in Front Royal, Virginia, that cur-
rently conducts research on clouded
leopards.

In April of 1998 a fecal hormone
study on the clouded leopard com-
menced to determine the levels of
stress hormones present in the drop-
pings of clouded leopards (Lang
1998, pers. comm). One hypothesis
under investigation is that clouded
leopards exposed to the viewing pub-
lic may exhibit higher levels of stress
than those not exposed to humans. Up
to twenty clouded leopards in two
control groups may be compared us-
ing various hormone dosages; one
control group may include those cats
most accustomed to human contact,
versus highly stressed cats that shy
away from people. Another purpose
of the study is to determine the effect
of hormone application on female

clouded leopards receptive to breeding.
If detrimental levels of stress hor-
mones can be determined in captive
populations, similar studies may be
beneficial in analyzing what effect the
stress of logging and poaching has on
endangered clouded leopard breeding
populations in the wild (Lang 1998,
pers. comm). Due to limited funds,
however, the National Zoo also ter-
minated an earlier captive breeding
program (Lang 1998, pers. comm).

The future of Neofelis in
southern Asia

While captive breeding programs
may yield valuable clues about
clouded leopard behaviors, efforts
must be made to curb poaching and
habitat destruction in key southern
Asian tropical forests. Clouded
leopard populations are thought to
be declining because of the high
numbers of pelts for sale at fur mar-
kets and fewer sightings of the cats
by native peoples. Neofelis pelts are
worth over $2,000 on the black
market in southeast Asia (American
Zoo and Aquarium Assocation
1997). In China, where the clouded
leopard was widely distributed
south of the Yangtze River, the most
common big cat pelts sold on the
black market are clouded leopards
(Nowell and Jackson 1996). The
main customers are Taiwanese,
which may account for the probable
extinction of a Neofelis subspecies
on that island.

Tropical forests throughout
southern Asia are in peril due to de-
structive logging practices and
rapid population growth. If large
areas of intact forest can be pre-
served, healthy populations of the
clouded leopard may have a future
into the next century (Dinerstein
1998, pers. comm). The devastat-
ing poaching of ungulate species in
southeast Asia may be curbed with
educational programs in villages

that warn of the loss of native wild-
life, and include the introduction of
economically viable alternative em-
ployment, including the raising of
livestock. Detailed scientific sur-
veys are also needed to pinpoint the
location and size of scattered
clouded leopard populations in
various south Asian countries. If
educational programs can succeed,
and forests within Laos and Borneo
are protected, the bagh may long
remain in its niche as the "littlest"
big cat.
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Conservation Spotlight

The Spix's Macaw
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Abstract

The Spix's Macaw (Cyanopsitta spixii) is one of the world's most endangered species with one
remaining in the wild and a captive population of only 60 birds. These population numbers,
although still critically endangered, actually signify progress in the last 10 vears of conservation
efforts to recover this species. The program, coordinated by the Brazilian Institute for the Envi-
ronment and Natural Renewable Resources (IBAMA), is becoming a model for international
public and private sector partnership and includes the participation of government officials,
ornithologists, zoo specialists and the holders of the birds in captivity. This article brieflv de-
scribes species' status and recovery efforts, which include field research, community-based
outreach, habitat restoration, captive-breeding and reintroduction.

Last fall, the Houston Zoo (Houston,
Texas) hosted a symposium and
workshop to design conservation
strategies for the Spix's macaw
(Cyanopsitta spixii). one of the
world's most critically endangered
psittacines. This is a priority conser-
vation species for the American Zoo
and Aquarium Association (AZA)
Brazil Conservation Action Partner-
ship (BCAP), which has provided
technical support and funding for this
international effort. Participants from
seven countries met to organize a
multi-faceted international conserva-
tion strategy for this species. The
symposium reviewed the last ten
years of the Spix's macaw recovery
program, while the workshop focused
on the management of the captive
population, which is coordinated
through the Houston Zoo.

The Spix's Macaw is endemic to
an arid region of savanna scrubland
in Northeastern Brazil known as the
"caatinga." By the early 1900's, less
than sixty birds were left in the wild.
The loss of habitat from five centu-
ries of human colonization likely con-

tributed to its decline
(Juniper and Yamashita
1991). Its rarity and
beauty made this small
blue macaw a prized
species for collectors,
creating a demand in
the illegal wild bird
trade (both national and
international) that
eventually decimated
this vulnerable popula-
tion. By 1989, the spe-
cies was believed to be
extinct in the wild, and
only 11 birds were con-
firmed in captivity
worldwide (although
more were rumored to
exist). Some ornitholo-
gists considered the last
few captive birds mere
relics and the species
extinct. The wildlife
authorities of the Bra-
zilian Institute for the
Environment and
Natural Renewable Re-
sources (IBAMA).

Figure 1. Spix's Macaw in captivity. Photographer
Natasha Schischakin.

Information for Conservation Spotlight is provided by the American Zoo and Aquarium Association.
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Figure 2. Spix's Macaw numbers from 1989 to 1999. Data from Schischakin, N. 1999. The Spix's
Macaw (Cyanopsitta spixii) Studbook and Population Management Plan of the IBAMA Permanent
Committee for the Recovery of the Spix's Macaw. Houston Zoological Gardens, Houston.

however, decided to attempt a last
minute conservation initiative that re-
sulted in formation of the Permanent
Committee for the Recovery of the
Spix's Macaw. The mission of this
diverse group, which included gov-
ernment officials, ornithologists, zoo
specialists, as well as national and in-
ternational holders of birds in captiv-
ity, was to save the Spix's macaw. The
result has been a program that is be-
coming a model of international pub-
lic and private sector partnership.

In 1990, a single Spix's Macaw
was re-discovered in the wild, add-
ing a field component to the recov-
ery program. Extensive searches of
the region for other Spix's Macaws
proved unsuccessful. Studying this
single bird, field biologists collected
critically important data of previously
unknown details about its range, diet,
habitat utilization and seasonal pat-
terns. From DNA extracted from
molted feathers, scientists determined
that it was a male.

Of the birds then in captivity, a
female that had been captured as an
adult (the last known bird taken from
the wild) was chosen as a viable po-
tential mate for the last wild male. In
1995, after acclimatization in a newly
constructed reintroduction facility,
she was released. She readapted
quickly to the wild and eventually
joined the male. Two months later,
she disappeared and the cause was
unknown until recently, when the
field team received credible evi-
dence that she died in a collision
with a high-tension power line that
crosses the area.

Despite the loss of this female,
scientists are testing reintroduction
methods utilizing the Illiger's Macaw
(Ara maracana) as a model species.
The first project tested the avicultural
technique of egg fostering. In a fu-
tile attempt, the solitary male paired
with an Illiger's macaw, a species that
also occurs in this region. As the
Spix's and Illiger's Macaw pair at-

tempts to nest every year, the non-vi-
able eggs from their nest were re-
placed with viable eggs from a nearby
[lliger's Macaw nest. They proved to
be excellent foster parents, success-
fully raising and fledging the two
Illiger's Macaw chicks (Barros 1999).
If the reproductive cycles between
this pair and a captive Spix's Macaw
pair can be synchronized, the foster-
ing of Spix's Macaws to the wild
might be an option. The second
project used captive-bred Illiger's
Macaws from Loro Parque, Spain, to
evaluate reintroduction techniques of
captive-bred birds to this region. Af-
ter health screening, quarantine and
acclimatization, nine birds were re-
leased. Seven of these macaws have
survived and are doing well a year
after release to the wild. These
projects are providing important data
on psittacine reintroduction tech-
niques that will be used to optimize
the survivability of captive-bred, re-
introduced Spix's Macaws to the wild.
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Figure 3. Spix's Macaw chicks hatched in captivity. Photograph courtesy of Birds International, Inc.

Another essential component of
the field program in this economically
distressed region is a community-
based outreach program that incorpo-
rates local needs with the conserva-
tion effort. Projects have included the
building of rural schoolhouses, a hun-
ger relief campaign during a severe
drought, range and livestock manage-
ment extension courses, and even the
restoration of a century old theater
(now the cultural centerpiece of the
nearby town of Curacd). The Spix's
Macaw now symbolizes the region.
making its capture a cultural taboo.
The community support for the pro-
gram provides a security net for the
species that could never be achieved
with guards or fences.

With only a single bird in the
wild, the recovery of the Spix's Ma-
caw has always depended on the suc-
cess or failure of the captive breed-
ing program. Through collaboration
among program participants, the
population has steadily increased to
60 birds of which 54 are captive-
hatched (Schischakin 1999). The pro-
gram is administered as a single glo-
bal population for genetic and demo-
graphic management and to facilitate
transfers of birds between breeding

facilities located in Brazil, Spain,
Switzerland and the Philippines. As
the breeding program is reaching
sustainability, it is now possible to
utilize offspring for reintroduction
purposes. The lengthy process of re-
establishing birds in the wild will
begin this year with the transfer of
five captive-bred birds to the reintro-
duction facility for eventual release.
This milestone in the conservation
program is reason for cautious opti-
mism for the recovery of a species
that 10 years ago, was presumed lost.
For additional information con-
tact: Natasha Schischakin, Conser-
vation Coordinator, Conservation and
Research Office, Houston Zoo, 1513
N. MacGregor, Houston, Texas,
77030, USA: telephone and fax 713-
284-1386; email conservation@
prodigy.net or Maria Iolita Bampi,
IBAMA, SAIN - Av. L4 Norte,
Brasilia, DF, 70.800-200, Brasil; tele-
phone: 55-61-225-8150 and fax: 55-
61-316-1067; email mbampi@
sede.ibama.gov.br .
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News from Zoos

Zoo Gets Funds to Study Effects of Captivity on Threatened Hawaiian Birds

The Honolulu Zoological Society received a $7,241 grant from the Institute of Museum and Library Sciences
for research examining the role of stress as a compromixsing factor in the captive propagation of Hawaiian
honeycreepers. The 41 existing endemic honeycreeper species are all endangered, scarce or declining, and the
results of this research will provide vital information on conservation strategies for Hawaii's native forest
birds. Captive management is one of the conservation strategies identified by the United States Fish and
Wildlife Service, but is not a viable option at this time. Six U.S. zoos hold at least one species (apapane,
amakihi or i'iwi), but only five pairs have produced chicks, most of which did not survive beyond fledging. In
addition, the captive population has been susceptible to Aspergillis, a stress-related infection.

Domestic House Cat is Surrogate Mother to Endangered Wildcat
In what is being hailed as a breakthrough in the effort to save endangered species, a domestic house cat gave
birth to an endangered African wildcat after being implanted with a frozen embryo. It marked the first time
that two major techniques of reproductive science were combined to produce an animal: the freezing, then
thawing, of an embryo, and the transfer of the embryo to a surrogate mother of a different species. The key
breakthrough is the ability to use animals that are commonly available, such as house cats, as surrogate moth-
ers for endangered animals that have been preserved through the freezing of embryos.

The kitten, named Jazz, was born at the Audubon Institute Center for Research of Endangered Species in
New Orleans. The institute houses a "frozen zoo" of embryos from about 100 species of animals which are
stored in cylinders of liquid nitrogen that are chilled to minus 373 degrees Fahrenheit. The wildcat's birth was
the result of work by Dr. Betsy Dresser, the senior vice president for research at the institute, and Dr. C. Earle
Pope, the institute's senior scientist.

Aquarium Comes to the Rescue Of Stranded Turtles

An unprecedented number of endangered sea turtles washed ashore on Cape Cod beaches this winter, requir-
ing emergency treatment from veterinarians and biologists from the New England Aquarium and Wellfleet
Bay Sanctuary. Due to space limitations at those facilities, some turtles were flown to Florida by a Coast
Guard jet, and distributed to other rehabilitation sites there. The turtles were mainly Kemp's ridley sea turtles,
the rarest of all sea turtles, but a few green sea turtles and loggerhead sea turtles were recovered as well.

Every year, a number of sea turtles strand on the Cape Cod beaches. This occurs when the turtles get
swept north with the warm Gulf Stream and then become trapped when the water quickly turns cold in early
winter. Frigid water temperatures reduce the turtles' body temperatures below normal, and they wash ashore
in a condition called "cold-stunned". During the 1998-99 season, a total of 25 sea turtles were found stranded
on Cape Cod, but at only one week into the 1999-00 season, more than 100 cold-stunned turtles had already
been found.

Information for News from Zoos is provided by the American Zoo and Aquarium Association.
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News & Events

Galapagos Implements
Conservation Law

The government of Ecuador has ap-
proved regulations to implement a
special conservation law for the
Galapagos Islands passed 2 years
ago. The Galapagos are home to one
of the highest concentrations of en-
demic species in the world. The new
law, crafted in part by World Wild-
life Fund, the Charles Darwin Foun-
dation, and other conservation orga-
nizations, creates a marine sanctuary
that bans industrial fishing around the
islands out to a 40-miles. The law
uses proceeds from tourism to sup-
port conservation. The law will also
establish an inspection and quaran-
tine system and tighten restrictions
on tourism and immigration to the is-
lands. More information on the
Galapagos Islands can be found at
www.worldwildlife.org.

Biodiversity Support Pro-
gram Online

The Biodiversity Support Program
(BSP). a USAID-funded consor-
tium of World Wildlife Fund, The
Nature Conservancy, and World
Resources Institute, announces its
new Web site, http://BSPonline.org.
The site highlights findings from
BSP's 12-plus years of work to
identify the conditions necessary
for biodiversity conservation. The
site includes overviews of the re-
gional and crosscutting programs
and an electronic library of
downloadable BSP publications.
which will expand in coming
months.

Symposium on Biodiversity
and Sprawl

The American Museum of Natural
History's Spring Symposium "Na-

ture in Fragments: The Legacy of
Urban Sprawl" concerns the effects
of sprawl on the environment at the
national level. The conference will
be held April 13 and 14 at the Mu-
seum in New York, NY. This is the
first time the connection between
biodiversity and sprawl will be ad-
dressed in such a forum. The pro-
gram will explore in detail how to
integrate biodiversity conservation
with all levels of decision making.
For more information, please call
212/769-5200 and refer to progam
code SPRAWL2K.

Information for News & Events is courtesy
of the Biological Conservation Newsletter
and the Society for Conservation Biologv's
bulletin board. Announcements for News
& Events are welcomed.
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