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The Jaguar in the Southwest: Borderland or Borderline
Conservation?

Tony Povilitis
Cochise Conservation Center, 6423 South Bascom Trail, Willcox, AZ 85643; povilitis@huemul.net

Abstract

In 1997, the domestic listing of the jaguBafithera ondaunder the Endangered Species Act

(ESA) made the killing of wild jaguars in the U.S. a federal crime and helped protect the animals
against accidental harm from government predator control activities. Since then, a multi-agency
Jaguar Conservation Team (JAGCT) has promoted education and research on the jaguar, but has
not fulfilled its promise to address habitat conservation. JAGCT's ambivalence is traced to
political ideology and to uncertainty as to whether a recovery effort for the jaguar along the
northern periphery of its geographic range is warranted. | argue that the American Southwest is
significant to the jaguar from a conservation standpoint. A jaguar restoration strategy should
include ESA recovery planning and critical habitat designation; professionally mediated work-
shops to address locally perceived conflicts between ESA protection, property rights, and ranch-
ing interests; and a bi-national campaign to protect a core reserve for the jaguar in northern
Mexico, secure habitat corridors leading to the Southwest, and promote predator-friendly man-
agement of livestock.

El Jaguar en el Suroeste Norteamericano: ¢ Conservacion de la Tierra

en la Frontera o de la Linea Fronteriza?

Resumen. En 1997, el listado local del jaglRar{thera ongadentro del 'Endangered Species

Act' [Acta de las Especies en Peligro de Extincién (ESA, por sus siglas en inglés)], convirtio en
un crimen federal matar jaguares silvestres en los Estados Unidos y ayudé a protegerlos en
contra de dafio accidental ocasionado por las actividades gubernamentales de control de
depredadores. Desde entonces, un equipo de conservacion del jaguar conformado por varias
agencias (JAGCT por sus siglas en inglés) ha promovido educacion e investigacion sobre el
jaguar, pero no ha cumplido su promesa de dirigir sus esfuerzos al problema de la conservacion
del habitat. La ambivalencia del JAGCT es debida a ideologia politica y a la incertidumbre de si
la recuperacion del jaguar en la periferia norte de su rango geografico esta garantizada. Arguyo
gue el suroeste norteamericano es significativo para el jaguar desde el punto de vista de la
conservacion. Una estrategia de la restauracion del jaguar debe incluir planeacién de
recuperacion y designacion de habitats criticos por el ESA,; talleres de mediacién llevados a cabo
profesionalmente para tratar localmente los conflictos que se perciben entre la proteccion hecha
por ESA, los derechos de la propiedad y los intereses de los ganaderos; una campafia binacional
para proteger una reserva central para el jaguar en el norte de México, para asegurar

corredores de habitats que conduzcan al suroeste norteamericano y para promover un manejo del
ganado que sea amigable hacia los depredadores.

Le Jaguar dans la Conservation du Sud-ouest: quelle Frontiere?

Résumé: En 1997, le jagud@dnthera ongaa été nationalement repertori€ comme espéce

menacée sous le 'Endangered Species Act' (ESA), et rend ainsi criminel le fait de tuer des jaguars
sauvages aux Etats-Unis et contribue également & les protéger du mal accidentel causé par des
activités prédatrices controlées par le gouvernement. Depuis lors, un groupement d'agences en
faveur de la conservation du jaguar — Jaguar Conservation Team (JAGCT) — a encouragé
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I'éducation et la recherche sur le jaguar, mais n'a pas accompli sa promesse de traiter du
probléme de I'habitat et de la conservation. L'ambivalence de la JAGCT remonte a l'origine de
l'idéologie politique et de l'incertitude de savoir si le rétablissement du jaguar le long de la
périphérie nordique de son étendue géographique est justifié. Je soutiens que le sud-ouest
américain est essentiel pour le jaguar pour ce qui concerne la conservation. Une stratégie de
restauration du jaguar devrait inclure la planification de rétablissement de I'ESA et la designa-
tion critique d'habitat; des ateliers de négociations professionnels pour gérer les tensions locales
entre la protection de I'ESA, les droits de propriétés et les intéréts du ranching; ainsi qu'une
campagne bi-nationale afin de protéger une réserve centrale pour le jaguar au nord du Mexique,
fixer des couloirs d'habitat menant au sud-ouest, et favorisant une gestion naturelle du bétail.

Introduction help with species recovery, Arizonadiminished security for jaguars,
In 1996 rancher Warner Glenn phoand New Mexico today are the logiheightened risk of disturbance and
tographed a jaguarPénthera onca cal choice for jaguar conservation irdisplacement, blockage of movement
after his lion hounds chased and cothe U.S. (Johnson and Van Pelt 1997¢orridors, and loss of suitable acre-
nered itin southwestern New Mexico. age sufficient to contain individual
"It will take all of our efforts to pro- Threats home ranges. In Arizona and New
tect this animal and the wide operghooting, trapping, and poisoningViexico, the most favorable habitat
country it needs,"” Glenn said in @ave taken a heavy toll on the jaguafpr the jaguar involves mountain
vivid photographic essay recalling thevith 62 kills recorded for Arizona andranges and canyons interconnected by
event (Glenn 1996). New Mexico since 1900 (Brown andriparian areas, wash complexes, and
Glenn's jaguar was one of thre&6pez 2001). Today loss of habitashrub-grasslands (Sierra Institute
distinct individuals recently photo-represents an additional threa2000).
graphed in the Southwest, the othefdohnson and Van Pelt 1997). Land Over the past 5 years, the human
in 1996 and 2001, both south of Tucdevelopment, vegetation clearingpopulation of Arizona counties where
son, Arizona. State wildlife officials road construction, depletion ofjaguars have recently been recorded
have been able to confirm only abousprings and surface waters, and ifCochise, Pima, and Santa Cruz) has
a dozen additional reports of jaguacreased human presence can resultrisen by over 100,000 people (from
in the region over the past 50 years
(FWS 1993; Hatten et al. 2002). Most
observers believe jaguars that haes s
been recently seen are dispersing ipe&
dividuals or temporary visitors from=

(Rabinowitz 1999; Johnson and Vafi'gs
Pelt 2000; Brown and Lépez 2001f§
Sanderson et al. 2002). Nevertheleg

Arizona, New Mexico, and Texas
and perhaps southern California and
Louisiana (Hall 1981; Swank and#
Teer 1989). Their pattern of declinej
based on kill records from 190044
1970, suggests an over-exploited;$™%
resident population that once in -
cluded females and cubs (Browr 1
1983). :
The year 1948 marked the lastifi:

record of a wild _jaguar_ n _TexasLoss of habitat caused by human disturbance such as land development is
(Nowak 1975). With habitat in thatgne of the main threats to jaguar survival. Photograph by Claire Dobert. Cour-
state reportedly too fragmented taesy of U.S. Fish and Wildlife Service.
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951,964 to 1,055,166; Arizona DeSierra Institute group asked thedildago County, New Mexico (FWS
partment of Economic Securityagency for a determination that would 999b). The outcome included some
2002). Areas east and south of Tudnclude sizable blocks of mountaintestrictions on the use of leghold
son, from Sierra Vista to Benson, andus terrain and connecting open spat¢eaps, shares, and M-44 coyote poi-
in Sulfur Springs Valley are experi-in Arizona and New Mexico (Sierrasoning devices. In addition, the U.S.
encing urban and exurban sprawlnstitute 1999). The group believedBureau of Land Management and the
Heightened land development affectthat critical habitat coverage wouldU.S. Forest Service informed public
ing the San Pedro River corridor, atelp ensure measures to protect atand ranchers in southeastern Arizona
upsurge in human activity and habirestore habitat (Houck 1993). FWShat the jaguar is federally protected
tat modification along the Mexico-turned down its request, stating thaand that measures are needed to avoid
U.S. border, and heavy night traffidche U.S. cannot be considered "essekilling or harassing the animals
on interstate highways, aggravated biyal to the conservation of the species(Drennen 2002; Skinner 2002).
a dearth of wildlife underpasses, aras "the key to the species conserva- In sum, the 1997 ESA listing
among other specific concerns. tion in the northern part of its [glo-made it a federal crime to kill jaguars
The jaguar is also threatened b¥pal] range lies closer to the core oin the U.S. and helped protect them
a prevailing ideology in governmentthe species range in Mexico" (FWSagainst harm from federal predator
that opposes conservation that maj©Q99a). Moreover, it argued that criticontrol activities. However, it failed
affect hunting, livestock interests, anatal habitat is unnecessary since Setoe address the range of threats to jag-
economic development. Reflective ofion 7 of ESA prohibits agencies fromuar habitat. That task would presum-
this view, the Arizona Game and Fishiaking actions likely to jeopardize theably go to the Jaguar Conservation
Department has assured its wildlifeontinued existence of a listed spefeam (JAGCT), a new intergovern-
commissioners, who set wildlifecies, including activities which im- mental, public involvement group for
policy for the state, that it does nopact habitat. The Sierra InstituteArizona and New Mexico.
support reintroduction of the jaguagroup reasoned that this "jeopardy"
or designation of critical habitat forstandard alone would not lead to praJaguar Conservation Team
the species (Arizona Game and Fishctive conservation of habitat in th§JAGCT)
Commission 1999). Southwest given the jaguar's spardeed by the Arizona Game and Fish
presence, great mobility, and, from ®epartment, JAGCT stems from a
Endangered Species Act narrow species survival perspectivéformal agreement by federal and state
protection its "non-essential" status. agencies and four counties in south-
In 1992, after learning about the re- Subsequent FWS consultationgrn Arizona and New Mexico to adopt
cent killing of a jaguar, the Sierra In{ESA Section 7) with other federalthe department's jaguar "conservation
stitute field studies program in theagencies seem to validate the groupgssessment and strategy” (Johnson
Southwest petitioned the U.S. Fisltoncerns. FWS "biological opinions"and Van Pelt 1997). The agreement
and Wildlife Service (FWS) to list the on livestock grazing, prescribed vegwas advanced initially in an attempt
species in the U.S. under the Endarmtation burning, and campground deto convince FWS that ESA protection
gered Species Act of 1972 (Unitedrelopment on public lands in southfor the jaguar was not needed
States Congress 1972). FWS haehstern Arizona have uniformly state@Shroufe 1997; Brown and Lépez
listed the jaguar 20 years earlier, bubhat these activities are "not likely to2001). JAGCT was to address threats
only for Mexico southward (FWS jeopardize the continued existence db the jaguar by providing for con-
1972). In 1979 FWS acknowledgedhe jaguar" (FWS 2002). Relatedservation "consistent with the intent
the oversight and its intention to recagency guidelines have been esseof the Act" (Johnson and Van Pelt
tify the matter as quickly as possibldially limited to maintaining vegeta- 1997). Member agencies and county
(FWS 1979). Two years after receivtion cover for jaguar in some live-governments direct JAGCT activities,
ing the petition, FWS issued a prostock grazing areas (FWS 1997byhile rancher associations, conserva-
posed rule, and, upon legal proddintSFS 1998) without herd reductiongion organizations, and private citi-
by the Center for Biodiversity and a(Harlow 1999; Drennen 2002). zens help fill out its "work group" by
subsequent U.S. district court order, In 1999, FWS issued a biologi-contributing information and opin-
completed the listing in 1997 (FWScal opinion on predator control activi-ions.
1997a). Seeing that FWS did noties of the U.S. Department of JAGCT's accomplishments in-
designate critical habitat (ESA SecAgriculture's Wildlife Services pro- clude education and outreach activi-
tion 4) for the jaguar at that time, theggram in southern Arizona andties involving, for example, a jaguar
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Conservation science
Is habitat in the U.S. too marginal to
support the jaguar? (Rabinowitz
1999; JAGCT 1999). Might conser-
vation resources be better devoted
elsewhere? (Peterson 2001). Doubts
raised by these questions have damp-
ened interest among conservationists
in jaguar recovery for the Southwest.
Clearly, the region lies at the north-
ern boundary of the jaguar's geo-
graphic range in the Americas
(Sanderson et al. 2002). However,
peripheral or marginal habitat, while
expected to have fewer animals than
optimal habitat, does not necessarily
; F mean poor habitat, i.e. habitat not able
Jaguar ( Panthera onca) . Photograph by John and Karen Hollingsworth. Cour- to support healthy, reproducing indi-
tesy of the U.S. Fish and Wildlife Service. viduals. There is no evidence thatjag-
uars in the Southwest are physically
disadvantaged or in ill health. In fact,
identification brochure for the publichabitat blocks, to ensure that theeported body sizes may suggest oth-
and a curriculum for school childrenjaguar's current and future habitaerwise. Arizona jaguars, both females
JAGCT also backs a compensationeeds (including natural dispersal andnd males, tend to be as large or larger
fund for ranchers who might lose live-habitat expansion) are appropriatelyhan individuals from Mexico (Brown
stock to a jaguar (financed througladdressed." State wildlife agencieand Lopez 2001). For example, two
the private Malpai Borderlandswould pursue formal agreements witliemales, one killed in central Arizona
Group), and promotes efforts to studpublic land agencies and private landn 1963 and the other in southern Ari-
jaguars. JAGCT has also conductedwners to get the job done. Theseona in 1949, were 25-30 lbs (11-14
aliterature review and compilation ofand other habitat objectives, moskg) heavier than an average estimate
jaguar distribution and occurrenceslated for completion by 1999, havdor females from northwestern
data for the Southwest. not been met. Mexico.

JAGCT's promise to tackle habi-  JAGCT's failure to carry out its ~ Conservation entails saving wild
tat conservation has not been fulfilledhabitat conservation protocol hasnimals and plants in different eco-
Under its conservation agreement, thieeen blamed on a lack of clarity as ttogical settings (Povilitis 2001;
team was to provide "land manage*what is or is not jaguar habitat"Sanderson et al. 2002), including
ment cooperators with guidelines fo(Johnson and Van Pelt 2000). Sooalong the margins of their geographic
assessing impacts of current andfter its inception in 1997, JAGCTranges (Lesica and Allendorf 1995;
planned actions on the jaguar and itsad planned to develop a habitat suiNielsen et al. 2001). It means ensur-
currently known or suspected habiability map for the jaguar in theing evolutionary potential as well as
tat" (Johnson and Van Pelt 1997)Southwest (Johnson and Van Pekpecies maintenance. While evolu-
Cooperators, in turn, were to "evalu41997). Ironically, three and a halttionary tendencies in the jaguar are
ate the potential impact on jaguargears passed before a list of habitanknown, its larger size in the South-
and jaguar habitat of each newriteria could be finalized, and, as ofvest and in northern Mexico (as com-
project” while JAGCT would recom- mid-2002, JAGCT's map remained irpared to Central America but not
mend how to address impacts andraft form (Hatten et al. 2002; Menketropical South America; Brown and
concerns. and Hayes 2002). From my observd-6pez 2001) may hint at re-adapta-

JAGCT would also "encouragetions, JAGCT's neglect of its habitation to a more open environment.
public and private land managers taork has been largely in deferenc®uring the Pleistocene, a larger,
conserve or enhance suitable or pae participants who fear that this willlankier jaguar was widespread over
tentially suitable jaguar habitat, in-ultimately infringe on property rights much of what is now the contiguous
cluding corridors connecting thoseand ranching interests. U.S. (Kurtén and Anderson 1980).
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One thing is certain: jaguars can, A frequent comment at JAGCTprovide a means whereby the ecosys-
if humans allow, inhabit landscapesneetings is that jaguars should beems upon which endangered and
of comparatively open habitat, as instudied in northern Mexico beforethreatened species depend may be
dicated by their presence not only imabitat protection measures are urconserved" (ESA Section 2). JAGCT
the American Southwest but in thedertaken in the U.S. For example¢annot substitute for strong ESA pro-
pampas and llanos of South Americatudy of territorial jaguars in Sonoratection (Arizona Daily Star 1997). It
(Sanderson et al. 2002). A favorabl&lexico might suggest specific asds right and just that ranching and
conservation scenario would see jagects of habitat (e.g. cover types, tdaunting traditions, which led the
uar reproduction in the Southwest agography) important to the species icharge to remove the jaguar from the
well as in northern Mexico, with the Southwest (Miller et al. 2000). OrSouthwest (FWS 1993; Brown and
regular movement of breeding indithe other hand, such study may ndtépez 2001), now play a pivotal role
viduals between the two areas. At thadvance knowledge beyond what win restoring it. In theory, JAGCT af-
very least, the Southwest should senadready know: jaguars need escapgerds this opportunity by shifting
as supplemental habitat for whaterrain, concealing vegetation, watepower and responsibility for conser-
would hopefully be a secure jaguasources, a prey base, sizable habitaation to people closest to jaguar
population in northern Mexico. areas, and habitat connectivity. Fohabitat. On the other hand, the proxi-

Successful conservation of thexample, data from northern Mexicanal motivating force behind JAGCT
jaguar in Mexico will not guaranteesuggesting that jaguars prefecontinues to be ESA and its powers
its presence in the U.S. On the othehornscrub (a vegetation type thabf enforcement.
hand, the jaguar could, despite effortdoes not occur inthe U.S.; Brownand 2. Confront the "fear factor."
to the contrary, disappear from northLopez 2001) might only reveal thatCommunication workshops led by
ern Mexico making the Southwestwhere fearful of humans, the animalgrofessional facilitators could help
potentially the sole northern refugiunselect the densest cover availabldAGCT address, in a reasoned man-
for the species. As Channel andVhile encouraging jaguar studies imer, what ESA protection for the jag-
Lomolino (2000) point out, popula-Mexico, JAGCT's Scientific Advi- uar can and cannot do. Simply al-
tion persistence depends far more sory Group has recommendedowing participants at meetings to
the intensity of human impacts locallybroadly identifying habitat in the vent their anger about hypothetical
than on geographic location. In factSouthwest that could be occupied biand use restrictions, without an im-
endangered species often do better jaguars, and protecting that habitgproved understanding of ESA, per-
peripheral areas than elsewhertihrough a combination of legal andpetuates misconceptions and dimin-
within their historic ranges. With glo-informal means (Miller et al. 2000). ishes prospects for conservation.
bal climate change and continued Frank discussions on what constitutes
deforestation in tropical SouthThe future "take" (ESA Section 9) would show,
America, the American SouthwestQOur evolving relationship with wild- for example, that activities such as
inclusive of its heavily timbered cen-life and the land will determine thebuilding a horse corral or an extra
tral Arizona-New Mexico Mountains, jaguar's future in the U.S. Progreskouse on one's land would not be re-
could become vital to the jaguar as has been made: less killing and lesstricted under ESA because they do
species. harassment signals a possible comeet degrade habitat to the point of

In large measure, conservatiotback for the jaguar. Conversely, habiactually killing or injuring the jaguar
resources that might be mustered fdat loss and fragmentation continuéby significantly impairing essential
the jaguar in the U.S., through statdargely unabated. A way must beéehavioral patterns, including breed-
local, and many national organizafound to retain "wide open country"ing, feeding, or sheltering"(Stanford
tions, are not transferable to priorityfor the jaguar and biodiversity inEnvironmental Law Society 2001).
areas for the jaguar elsewhere in thgeneral, and for a host of other reaZonversely, the clearing of large acre-
Americas (for a listing, see Sandersogons related to the quality and mearage for a housing development could
etal. 2002). In the face of increasingng of human life (Povilitis 2000). be in violation of ESA. In that case,
development pressures, the U.S. can | suggest several measures ta developer could prepare a Habitat
play an exemplary role by demonsave the borderland jaguar: Conservation Plan in order to mini-
strating its commitment at home to 1. Utilize the full power of ESA. mize, monitor, and mitigate adverse
the complex task of ecoregional conimplement its critical habitat and re-effects, and consider alternatives
servation that is required for largecovery plan (Section 4) provisions foHood 1998).
carnivores. the jaguar. The Act's purpose is "to 3. Advance comprehensive con-
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servation planning for the Borderlandconflict with the jaguar. Fish and Wildlife Service (FWS). 1999b. Bio-
region. At stake are the jaguar and a logical opini_or_1 on U.S. Wildlife Servic_es

plethora of other species in a regioAcknowledgement vl ea;tz'v'tbesstr?;g?tﬁqaeﬁ?fﬁ ejﬁgr
whose biodiversity is "globally out- This work was supported by Life Net pnoenix.

standing" (Ricketts et al. 1999). Wha{P.O. Box 44, Lincoln, VA 20160), aFish and Wildlife Service (FWS). 2002. Bio-
is needed is a broad conservation vironprofit organization dedicated to logical opinions. Ecological Services, U.S.
sion and campaign that can be emwildlife conservation and education. Départment of —lInterior <http://

. arizonaes.fws.gov> (August 16, 2002).
dorsed by U.S. and Mexican govern- Glenn, W. 1996. Eyes of fire: encounter with

ments and attract substantial privateiterature cited a borderlands jaguar. Printing Corner
investment. Options include the creArizona Daily Star. 1997. Jaguar sightings. Press, El Paso.
ation of a large Borderlands Conser- Editoral. March 3, Phoenix. Hall, E.R. 1981. The mammals of North

; ; . Arizona Department of Economic Security. America. John Wiley and Sons, New York.
vation Area,_drayvlpg on the experi- Arizona cF:)ounty population projectiontsy. Harlow, D.L. 1999. Letter to W. Glenn. Au-
ence of California's Mojave Desert <http://www.de.state.az.us> (August 16, gust 17, U.S. Fish and Wildlife Service,
Conservation Area and Mexico's Bio- 2002). Phoenix.
sphere Reserves. Arizona Game and Fish Commission. 1999Hatten, J.R., A. Averill-Murray, and W.E. Van
Another model to consider would 'tem 14: Future Department involvement Pelt. 2002. Characterizing and mapping
be Pi C tv's S D t in reintroduction efforts and declaration of —potential jaguar habitat in Arlz_ona. Non-
€ Im?‘ ounty's _Onoran €SeI titical habitat for jaguar and grizzly bear game and Endangered Wildlife Program
Protection Plan, which addresses in Arizona. Meeting minutes, August 6-7, Technical Report 203, Arizona Game and
multiple-species protection, cultural Lakeside. Fish Department, Phoenix.
and ranch land conservation, angrown, D.E. 1983. On the status of the jagHood, L.C. 1998. Frayed safety nets: con-
other community needs (Pima County uar in the Southwest. The Southwestern servation planning under the Endangered

. . Naturalist28:459-460. Species Act. Defenders of Wildlife, Wash-
Administration 1998). Brown, D.E. and C.A. Lépez G. 2001. Bor- ington, D.C.

For the time being at least, jag- derland jaguars. The University of UtahHouck, O. 1993. The Endangered Species Act
uar presence in the Southwest is in- Press, Salt Lake City. and its implementation by the U.S. Depart-

extricably linked to jaguar survival in Channell, R. and M.V. Lomolino. 2000. Dy- ~ments of interior and Commerce. Univer-
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(2001) write: "With the translocationprennen, G. 2002. Rangeland specialisgaguar Conservation Team (JAGCT). 1999.
of jaguars to the United States off the U.S.Bureau of Land Management, Tucson: JAGCT meeting final summary notes. July
table...the fate of borderland jaguars_p; rsodn\a/l\ll'f;l'rpmsumc'atlo(r;WS) 1972. Li Joﬁi’sﬁrr:m;asandWE Van Pelt. 1997. Con
; sh and Wildlife Service . . List , T.B. .E. : . -

depends entirely upon Wh.at happer@of endangered foreign fish and wildlife. ~servation assessment and strategy for the
to the Huasabas-Sahuaripa popula-pggera Registe37(62):6476. jaguar in Arizona and New Mexico. Non-
tion in Sonora, Mexico. Should thisrish and Wildlife Service (FWS). 1979. En- game and Endangered Wildlife Program
population disappear, there won't be dangered and threatened wildlife and Technical Report 105, Arizona Game and

. : : : i - Fish Department, Phoenix.
anv more iaquars found in the Ameri- plants; U.S. populations of seven endan ;

y S |’: g " gered species. Federal Registedohnson, T.B. and W.E. Van Pelt. 2000. Re-
can Southwest. 44(144):43705. port on jaguar agreement activities from

Jaguars in northern Sonora arfish and Wildlife Service (FWS). 1993. En- July 1998 to June 2000. Nongame and En-
the only ones within reasonable dis- dangered and threatened wildlife and dangered Wildlife Program Technical Re-
persal range of the U.S. Border. On- Plants; Notice of 90-day finding on peti- port 168, Arizona Game and Fish Depart-

: : tion to list the jaguar as endangered in the ment, Phoenix.
going remo.val of jaguars .by local United States. Federal RegisteKurtén, B. and E. Anderson. 1980. Pleis-
ranchers is compromising the 58(69):19216. tocene mammals of North America. Co-
population’s future (Brown and LOpezish and Wildlife Service (FWS). 1997a. En- lumbia University Press, New York.
2001). Additionally, the jaguars inthe dangered and threatened wildlife and-esica, P. and F.W. Allendorf. 1995. When
area may soon be jeopardized by newPants: final rule to extend endangered sta- are peripheral populations valuable for con-

. tus to the jaguar in the United States. Fed- servation? Conservation Biolo@753-
dams, mines, roads, and other efforts 1ag &

] o eral Registe62:39147. 760.
to exploit the region's natural reish and wildiife Service (FWS). 1997b. Bio-Menke, K.W. and C.L. Hayes. 2002. Evalua-
sources. logical Opinion on U.S. Bureau of Land tion of the relative suitability of potential

U.S. and Mexican conservation- Management Grazing Program, Safford/ jaguar habitat in New Mexico. Unpub-
; : Tucson Field Offices. September 26, U.S. lished Report, Department of Game and
ists must work thJICkly to .prOteCt a Department of Interior, Phoenix. Fish, Santa Fe.
core reserve for jaguars in SONOr&sish and wildlife Service (FWS). 1999a. Let-Miller, B., A. R. Rabinowitz, and C.A. Lépez
secure habitat corridors leading to the ter from Acting Regional Director to T. Gonzalez. 2000. Memorandum from the
Southwest, and help local ranchers Povilitis. October 1, U.S. Department of JAGCT Scientific Advisory Group. No-

adjust livestock practices to reduce 'nterior, Albuquerque. vember 14, Animas.

212 Endangered Species UPDATE Vol. 19 No. 5 2002



Neilsen, J.L., J.M. Scott, and J.L. Aycrigg.Rabinowitz, A.R. 1999. The present status ern Arizona and New Mexico. A report to
2001. Endangered species and peripheral of jaguars Panthera oncain the south-  the Habitat Subcommittee of the Jaguar
populations: cause for conservation. En- western United States. The Southwestern Conservation Team. Sierra Institute Field
dangered Species Upddi&194-197. Naturalist44:96-100. Studies Program in Arizona, University of

Nowak, R.M. 1975. Retreat of the jaguarRicketts, T.H., E. Dinerstein, D.M. Olsen, and California Extension, Santa Cruz.

National Parks and Conservation Magazine C.J. Loucks. 1999. Terrestrial ecoregion$kinner, T. 2002. Wildlife program manager,
17:430-432. of North America: a conservation assess- Coronado National Forest, Tucson: per-

Peterson, A.T. 2001. Endangered species andment. Island Press, Washington, D.C. sonal communication.
peripheral populations: cause for reflectionSanderson, E.W., K.H Redford, C.B.Stanford Environmental Law Society. 2001.
Endangered Species Upda®&30-31. Chetkiewicz, R.A. Medellin, A.R. The Endangered Species Act: A Stanford

Pima County Administration. 1998. Sonoran Rabinowitz, J.G. Robinson, and A.B. Taber. Environmental Law Society handbook.
Desert conservation plan (preliminary). 2002. Planning to save a species: the jag- Stanford University Press, Stanford.
<http://www.SDCPonline.org> (August uar as a model. Conservation Biologyswank, W.G. and J.G. Teer. 1989. Status of
16, 2002). 16:58-72. the jaguar — 1987. Ory23:14-21.

Povilitis, T. 2000. Slipping through our handsShroufe, D. 1997. Director's letter to ArizonaJnited States Congress. 1972. Endangered
imperiled wildlife of the Greater San Juans. Game and Fish Commissioners. January SpeciesAct (ESA). United States Congress,
Life Net Publishing, Willcox. 15, Arizona Game and Fish Department. Washington, D.C.

Povilitis, T. 2001. A case for conserving im-Sierra Institute. 1999. Designation of criticalUnited States Forest Service (USFS). 1998.
periled plants by ecological area. P23  habitat for jaguarRanthera oncpin the Guidance criteria for preliminary determi-
J. Maschinski and L. Holter, eds. South- United States: A request to U.S. Fish and nations of effects of term grazing permits
western rare and endangered plants: Pro- Wildlife Service. Sierra Institute Arizona on threatened and endangered species.
ceedings 3rd Conf., 2000 Sept. 25-28. Program, University of California Exten- U.S.D.A. Forest Service Southwestern Re-
Rocky Mountain Forest and Range Experi- sion, Santa Cruz. gion, Albuquerque.
ment Station, U.S.D.A. Forest Service. Sierra Institute. 2000. Jaguar habitat in south-

Subscribe to the UPDATE today!

In its 19 years of publication, the Endangered Species UPDATE, published by
the School of Natural Resources and Environment at the University of Michi-
gan, has established itself as the primary forum for government agencies,
conservation organizations, private consulting and law firms, zoos, museums,
educational institutions, and others to exchange ideas and information on
species conservation issues.

Subscription rates are: Institutions $78
individual subscriptions ~ $33
student/senior (65+) $25

address outside the US  add $5
electronic subscription $20

To subscribe, make check payable to the University of Michigan and majl to:
Endangered Species UPDATE
School of Natural Resources and Environment
The University of Michigan
430 E. University
Ann Arbor, MI 48109-1115

or visit our website: http://www.umich.edu/~esupdate

Vol. 19 No. 5 2002 Endangered Species UPDATE 213



Opinion
Mexican Wolf Reintroduction Vital to the American

Southwest
Sue M. Sefscik

Las Cruces, NM; KoyoteMoon7@aol.com

Abstract

Despite the fact that reintroduction of the grey walais lupupin Yellowstone National Park

has produced positive economic and biological effects, the reintroduction of the Mexican wolf
(C.1. baileyi)in New Mexico has met opposition from powerful interest groups. Limitations
imposed on the reintroduction program such as relocation of individuals trespassing the recovery
area, have reduced the possibilities for wolf establishment. As of September 30, 2002, there are
still no wolves in New Mexico. There is a need for political and social changes in the state to
save a species truly unique to the American Southwest.

La Reintroduccion del Lobo Mexicano, Vital para el Suroeste Norteamericano

Resumen. A pesar de que la reintroduccion del lobo @asié lupusen el parque nacional de
Yellowstone ha producido efectos econdémicos y biolégicos positivos, la reintroduccion del lobo
mexicandC. |. baileyi)en Nuevo Mexico ha encontrado oposicién de grupos de interés

poderosos. Las limitaciones impuestas al programa de reintroduccién tales como la reubicacién
de individuos que traspasan el area de recuperacion, han reducido las posibilidades del
establecimiento de individuos. Hasta el 30 de Septiembre del 2002, aun no hay lobos en Nuevo
México. Existe la necesidad de cambios politicos y sociales en el estado para salvar esta especie
verdaderamente Unica del suroeste norteamericano.

La Réintroduction du Loup Mexicain est Essentielle au Sud-ouest Américain

Résumé. Malgré le fait que la réintroduction du loup {ianis lupusgans le Parc National du
Yellowstone a produit des effets économiques et biologiques positifs, la réintroduction du loup
mexicain(C. |. baileyi)au Nouveau Mexique s'est heurtée a l'opposition de groupes d’intéréts
puissants. Les limitations imposées au programme de réintroduction, telle que la relocalisation
des individus enfreignant le secteur de rétablissement, a réduit les possibilités d'établissement de
loups. En date du 30 septembre 2002, il n'y a toujours pas de loups au Nouveau Mexique. Ily a
un réel besoin de changements politiques et sociaux dans cet Etat afin de sauver cette espéce

Eco-tourism needs to be promoted ieconomic benefits to the area, butalso ~ The recovery area (Figure 1)
many parts of the world, both as anany opportunities for educationcomprises 4.4 million acres, split be-
way of saving endangered wildlife asncluding the importance of maintaintween the Apache National Forest in
well as an incentive for economidng intact ecosystems. In 1976, NevArizona and the Gila National Forest
growth. The reintroduction of theMexico signed a cooperative agreeih New Mexico (Center for Biologi-
grey wolf Canis lupugin the United ment with the U.S. Fish and Wildlifecal Diversity 2002). Unlike
States Yellowstone National Park haService declaring the state would ai¥ellowstone and central Idaho, more
produced positive results for boththe Federal government with reintrothan two-thirds of the Mexican wolf
man and wolf. Since reintroductionduction of the Mexican gray wol€( recovery areais grazed by cattle. The
in 1995, an estimated 20,000 visitors bailey). The Mexican wolf rein- Gila contains the largest chunk of
have observed wolves. Moreovettroduction program in the Southwestngrazed terrain and three-fourths of
the grey wolf reintroduction programhas encountered enormous biologicahe recovery area.

in Yellowstone has provided not onlyand political challenges. There are now approximately
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mits. Therefore, the government sub-
sidizes a marginal economic activity
that costs $500 million each year and
produces less than 5% of the U.S.
beef. In addition, the grazing also
drastically reduces the health of the
highly arid western landscape and
jeopardizes a variety of wildlife spe-
cies such as the endangered black-
footed ferret.

Only one percent of livestock
losses throughout the West are due to
predators such as cougars, lynx, and
bears. This means that 99 percent of
livestock losses are due to other
causes (e.g. bad weather, illness, star-
Radio collared gr If us ) rel ' Phot h by LuRay Park vation, dehydration and deaths at
Courtesy;‘?heguég. F?sh(and%Viﬁjliﬁ‘lgéseZVi(?:ase TTOIOITRR By HERRy AT birth). Howe.velj’ the New Mexico

Game Commission, whose member-
200 Mexican wolves in captivity. Intured, and only two of those pairsship is dominated by the livestock
1998, Arizona released wolves dihave been re-released. Both pailgbby, strongly and unequivocally
rectly from the captive population.split apart after being re-released. Rpposes any wolf reintroduction.
There are now five packs with apis currently unknown exactly why thisBecause of their political pressure,
proximately 25 wolves establishedbceurs, but the evidence suggests thaolves were only released within the
and several litters of pups were borrepeated re-captures and re-releaségizona portion of the recovery area,
in 2001. In Spring 2002, two pairsstress pair bonding. with allowance for translocating ani-
were released in New Mexico, but  The political turmoil caused by mals into New Mexico following
they have subsequently been recafhe reintroduction of a predator comtheir recapture from the wild.
tured. As of September 30, 2002plicates prospects for wolf survival. ~ The reintroduction program as it
there are still no wolves in NewThe reintroduction in New Mexico of is currently practiced in New Mexico
Mexico and none have reproducethis species has met with considerablé unprecedented in two respects.
successfully here. Poor results sinc@sistance from the ranching indusFirst, wolves that establish territories
the Gila National Forest containgdry. According to the U.S. Fish andoutside of the recovery area, even on
three-fourths of the recovery area. Wildlife Service (2002), livestock other public lands, and even if they

There is some evidence that pagrazing is permitted on 66 percent ofire not killing livestock, must be re-
bonding disruption is one of thethe Blue Range Wolf Recovery Areamoved. Second, there are no provi-
causes of breeding failure. A case dfhe ranchers who graze their cattlgions requiring livestock operators to
wolf reintroduction exemplifies this on these lands have fought againgssume any responsibility whatsoever
issue. The first time "Rio" and hisreintroduction. Their claims have rurfor cleaning up the carcasses of cattle
partner were released, the female wélse gamut from uninformed ("Whatthat die from any cause. Allotments
killed by a mountain lion. His nextwill the government do when childrenare grazed year-round in New
two mates were recaptured for noare eaten?") to self-indulgent ("WhaMexico; thus, unattended cattle suc-
showing enough fear of humans. Hiwill happen to my cattle grazing?"). cumb to starvation, disease and other
fourth mate displayed suitable wild  The National Public Lands Graz-factors. It is entirely natural for
behavior by avoiding people and doing Campaign (2002) states thawolves to feast upon these stinking,
mestic animals, but the pair crossethnchers pay $1.43 per animal unitotting carcasses that the ranchers do
the recovery area limits and they hathonth (AUM) to the federal govern-not remove. Punishing the wolves for
to be recaptured. After four monthsment for grazing. In contrast, the costleaning up wild lands and doing
the pair was re-released in the Giléor a private rancher is nearly $11.00vhat is natural for them is unethical
Forest, but they did not establish peper AUM. This "welfare ranching" and irrational.
manent bonds. Three other pairs haw®sts the taxpayer by subsidizing the Public opinion in New Mexico
been released in Arizona but re-cap31,000 ranchers who lease these petrongly supports wolf reintroduction.
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Let us not permit the Mexican
wolf nor any other living creature to
go extinct for political reasons. The
decimation of our natural world can-
not continue under the guise of eco-
nomic imperative. Hopefully, New
Mexico will soon open its eyes, both
politically and socially. Every living
thing we allow to become extinct
takes us all closer to extinction. If
we believe that all life is sacred, we
may manage to save our world and
our own souls. In learning how to
peacefully coexist with other species,
we might also find peace within our-
selves. The Mexican wolf, a species
truly unique to the American South-

west, has had its nose in the wind for
over 20,000 years, and it should con-
tinue roaming this world.

Figure 1. Wolf Safe Haven Recovery Plan in Arizona and New Mexico. Map by
Shane Jimerfield. Courtesy of the Center for Biological Diversity
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troduction at all, citing among othercould become a barren desert. As

reasons for their opposition, erroneHenry David Thoreau wrote, "In

ous wolf mythology such as childrenwildness is the preservation of the

being attacked by wolves.

The positive benefits of reintro-
duction far outweigh the negative.
These benefits include restoration of
natural balance to the land, eco-tour-
ism dollars and even spiritual fulfill-
ment that some people feel by "know-
ing" that the wolf has returned. New
Mexico's policies are alienating many
individuals who strongly believe in
biodiversity, and any financial ben-
efits this state could reap from eco-
tourism remain untapped.

Cattle losses attributed to wolf
predation are one of the negative out-
comes of the reintroduction. How-
ever, ranchers are reimbursed through

Mexican gray wolf ( Canis lupus baileyi) . Photograph by Jim Clark.
Courtesy of the U.S. Fish and Wildlife Service.
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Marine Matters

Extinction of Ocean Fish: A Growing Threat

Karen Garrison

Natural Resources Defense Council, 71 Stevenson Suite 1825, San Francisco, CA 94105
(415) 777-0220; Fax (415) 495-5996; kgarrison@nrdc.org

Abstract

Scientists have changed their views in recent years and now recognize that over 80 marine fish
species face a serious risk of extinction. Many of these endangered fish species are actively
managed, raising serious questions about the limitations of our fishery management system. This
article traces the problem of marine extinctions to a management system that has been slow to
keep up with reforms in fisheries law and incautious in the face of uncertainty, paid too little
attention to the effects of fishing on ecosystems, and favored short-term economic interests over
conservation. New approaches are needed to address extinction risk, including prohibition of
bottom trawling and other fishing in the habitat of vulnerable species, and creation of fully
protected marine areas that allow the whole web of ocean life to regenerate. Spurred by pressure
from diverse interests, California and the Pacific Fishery Management Council are taking halting
but potentially significant steps in this direction.

La Extincion de Peces Marinos: Una Amenaza Creciente

Resumen. Los cientificos han cambiado sus puntos de vista en los afios recientes y actualmente
reconocen que mas de 80 especies de peces marinos enfrentan un riesgo serio de extincion.
Muchos de estos peces que se encuentran en riesgo son manejados activamente, provocando
serios cuestionamientos sobre las limitantes de nuestro sistema de manejo de la pesca. El
articulo rastrea los origenes del problema de extinciones marinas hasta un sistema de manejo
gue ha sido lento para actualizarse de acuerdo con las reformas en las leyes de la pesca, ademas
de ser un sistema desprecavido al enfrentarse a la incertidumbre, de poner muy poca atencion a
los efectos que pescar tiene sobre los ecosistemas, asi como favorecer los intereses a corto plazo
en vez de la conservacion. Nuevos planteamientos son necesarios para atender el riesgo de
extincién, incluyendo prohibiciones de arrastres de fondo y otro tipo de pesca en el habitat de
especies vulnerables y la creacion de areas marinas con proteccién completa, que permitan la
regeneracion de la cadena de la vida marina en su totalidad. Forzados por la presion ejercida

por diversos grupos de interés, el estado de California y el Consejo para el Manejo de la Pesca
en el Pacifico estan tomando pasos lentos pero potencialmente significativos en esta direccion.

Extinction des Poissons d'Océan: Une Menace Croissante

Résumé. La communauté scientifigue a changé ses vues ces derniéres années et reconnait
maintenant que plus de 80 especes de poissons de mer font face a un risque sérieux d'extinction.
Plusieurs de ces poissons mis en danger sont activement contrdlés et soulévent des questions
sérieuses quant aux limitations de notre systeme de gestion de péche. Cet article met en evidence
le probléme des extinctions marines par rapport a un systeme de gestion qui a été tres lent a
s'aligner sur les réformes concernant les régulations pour la péche et imprudent face a
l'incertitude, a accordé trop peu d'attention aux conséquences de la péche sur les écosystemes, a
préféré les intéréts immédiats a la conservation. De nouvelles approches sont nécessaries pour
aborder le risque d'extinction, y compris la prohibition de la péche de fond au chalut et toute

autre péche dans I'habitat d'especes vulnérables, et la création de secteurs marins entierement
protégégés qui permettent a I'ensemble de la vie sous-marine de se régénérer. Stimulés par la
pression d'intéréts divers, la Californie et le Conseil Pacifique de Gestion de Péche prennent des
mesures timides mais essentielles dans cette direction.
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A new perspective emerging on alleled the legal changes and grownanagers rarely take adequate pre-
marine fish ing public awareness. One importartaution when information is uncer-
Scientific views about marine fishsign of the shift was the Novembetain, and uncertainty is par for the
and their risk of extinction are under22000 publication of the findings of acourse in all aspects of fishery man-
going a sea of change. Experts hasientific panel of the American Fishagement, from estimating population
long recognized that the restricte@ries Society (AFS), the nation's oldsize to accounting for fishing mortal-
habitats of freshwater and anadroest and most prestigious organizatiaty. For example, most fisheries still
mous fish make them vulnerable tf fishery biologists. The AFS panelack enough observers to obtain reli-
extinction when human activities de-developed criteria for extinction riskable estimates of bycatch—nontarget
grade or destroy those habitats. land conducted a careful review of thepecies that are tossed overboard, of-
contrast, scientists believed that thstatus of the nation's ocean fish. Then dead or dying. In the Pacific, as
extensive habitat range of many mapanel came to the startling conclusiogroundfish populations declined,
rine fish populations, combined withthat 82 marine fish species in U.Smanagers ratcheted down their catch
their fertility, buffer them from the waters now face a risk of extinctiomuotas but continued to allow fishing

fate of their freshwater cousins. Mos(Musick et al. 2000). for other species in the habitat of de-
ocean fish are "broadcast spawners," pleted ones, most likely increasing the
producing thousands of larvae thatimitations of conventional bycatch mortality of depleted species.
hitchhike on ocean currents beforenanagement Failure to track this collateral dam-

settling into a spot where they carConventional fishery managemenage, or adequately account for the re-
grow into young fish, has failed these extinction-bound sp&ulting uncertainty, undermines the

Resilience to depletion hascies—and allowed many more to beability to stop overfishing or meet re-
proved to be an elusive trait; numercome overfished—for several reabuilding targets (Parker et al. 2000).
ous marine fish populations have natons. First, fishery managemerthird, the scientific model prevalent
recovered even under rebuildingouncils (regional bodies representn fishery management has severe
plans (Hutchings 2000). Many fishing the fishing industry and governshortcomings. It focuses on setting
species have declined to tiny fractionment) have often failed to follow sci-catch levels of one species at a time,
of their historic abundance, provid-entific advice in setting catch levelsithout looking at the impacts of fish-
ing evidence of an unfolding tragedyor management measures. Secorifdg on the ocean ecosystem and on
in our oceans. Bocacci®@¢bastes
paucispini$, a once-abundant Pacific
rockfish, has plummeted to less tha
5% of its unfished level, and scien
tists believe it has little chance of re
covering anytime in the next century
Cod populations off Newfoundland
show no signs of a rebound despite
concerted effort to restore the fisher
A number of other Pacific rockfish,
along with sturgeon, grouper, and
shark species hover at deeply dg
pleted levels. Fishing is the mai
human impact on many of these spe
cies, yet efforts to rein in its effectg
have often failed to reverse the de
clines. As a result, concerned indigs=
viduals and groups in the U.S. havg, :
for the first time, begun filing peti-
tions to list saltwater fish under the
federal Endangered Species Act
(ESA).

A reevaluation of scientific views The endangered shortnose sturgeon (  Acipenser brevirostrum ). Courtesy of
on extinction and marine fish has parV-S. Fish and Wildlife Service.

218 Endangered Species UPDATE Vol. 19 No. 5 2002



trawl fleet landings began to plum-
met, simply for lack of fish.

In 1998, while working for the
conservation group Natural Re-
sources Defense Council (NRDC),
the threat to bocaccio came to my at-
tention. A scientific survey showed
a drop in the California population to
2-4% of its historic abundance.
Bocaccio school with other, more
abundant species like chilipepper
rockfish Sebastes goodiethus re-
habitat. Scientists now recognize thdioats, industry-dominated fisheryducing mortality of bocaccio would
the disruption fishing causes to ecomanagement councils with a promirequire reducing fishing for associ-
systems, including the removal ohent role in decision-making, a fed-ated species like chilipepper, as well.
large predators (often referred to asral agency accustomed to rubbefully aware of the reduction in the
"fishing down the food web"), maystamping council decisions, and &occacio population, fishery manag-
subvert recovery of depleted specieburden of proof that favors fishingers raisedhe chilipepper catch for
While fishery managers recognizever conservation. This legacy hag999, instead of lowering it, putting
this concern, few have yet taken adielped thwart implementation of thebocaccio at greater risk. Since the
tion to address it. The typical mannew law. Many fish populations haveregion had no program of onboard
agement model has also been a pooontinued their downward slide, andbservers and hence no data on the
predictor of how fish populations bedawsuits challenging the failure toamount of bocaccio caught and killed
have at very low abundance levelsarry out the SFA have proliferated.as bycatch, the council chose to ig-
(Pauly et al. 2002). nore that problem, rather than assess-

Underlying and driving these The case of bocaccio rockfish ing the risk and taking a cautious ap-
problems is the economic pressure tim many fisheries, the various probproach in the face of uncertainty. The
keep fishing as well as the legacy oflems of conventional fishery managemore we looked, the more fisheries
an era when the oceans were consitient described above—failure to folwe found with uncontrolled bocaccio
ered inexhaustible. The nation's mailow scientific advice, lack of precau-bycatch that no one was counting or
fishery law, the Magnuson Act, datesion, failure to take ecosystem im-attempting to control. A petition by
from the 1970s. Its primary goal wagacts into account—intertwine, alNRDC and other organizations in
to kick foreign fleets out of U.S. wa-they have in the plight of bocaccioFebruary 1999 for emergency protec-
ters (3 to 200 miles from shore) andockfish, better known by its markettion of bocaccio helped propel ob-
develop an American fishing indus-names of Pacific red snapper or rockerver programs forward in the
try. The law was so successful that itod. As salmon populations droppedjroundfish fishery and reversed the
spawned a new set of problems—groundfish became the most valuablecrease in chilipepper, but failed to
bloated fleets and depleted fish popwscean fishery on the U.S. Pacifiain reductions in catches.
lations. In 1996, spurred by the coleoast, and bocaccio were among the  Scientists now know that bocac-
lapse of a New England groundfishmost economically important ground<cio are far less productive than pre-
fishery that until then had persistedish. In 1990, a stock assessmemiously assumed. They recruit suc-
for centuries, Congress amended trghowed that to sustain the populatiorcessfully only once a decade or so.
law to create the Sustainable Fishethe catch needed to be cut sharplRockfish compensate for sporadic
ies Act (SFA). The SFA addressefrom previous levels. What followedrecruitment with long lives. For ex-
some of the weaknesses of fishergraphically illustrates the failure toample, bocaccio live 40 or 50 years,
management discussed above: fbllow scientific advice. The fishery while cowcod Sebastes levisand
strengthens prohibitions on overfishmanagement council set the quotgelloweye Gebastesuberrimug
ing and adds requirements to rebuildimost 40% higher than scientists rec-ockfish live to be over 100. Great
depleted species, assess and minimigenmended. In practice, fishermemeserves of fertility are stored in big
bycatch, and protect essential fislkexceeded the quota levels by anotheid fish, which are exponentially
habitat. However, the legacy of thel0 to 60% (MacCall 1999). This patmore productive than younger fish
original act remains—too manytern persisted until 1996, when théalf their size. Fishing has largely

Chum salmon by Robert Savannah, USFWS.
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removed old-growth fish, impairing live, and that such gear should be akreas on land—as part of the solution
the productivity of the population andiowed only in places where it can béo the pervasive problems in the
its ability to weather periods of poorshown to have low impacts on overeceans today.
recruitment. fished species. That step shifts the Dozens of scientific studies from
To help restore fish productivity incentives; it takes away the pressurall over the world confirm that fully
and create a hedge against uncee constantly expand capacity, angrotected marine reserves have more
tainty, scientists have recommendeihstead encourages fishermen to dend bigger fish, greater capacity to
closing parts of fish habitat to fish-velop and test more selective and leggoduce baby fish, and more biologi-
ing. NRDC petitioned for such clo-damaging gear. cal diversity than fished areas
sures for bocaccio in 1999, but the New England made a similar(Halpern and Warner 2002). By al-
council and the National Marine Fishmove several years ago; it closetbwing the full size range of a spe-
eries Service (NMFS) took no actionlarge areas to bottom fishing and reeies to thrive, they increase the pro-
falling back on their own failure to duced effort in the remaining fleet.ductivity of a population. By protect-
identify such habitats as an excuse fdvlost groundfish populations in theing habitat from disturbing activities
inaction rather than a reason for bearea are beginning to recover. Thiand allowing a full range of species
ing cautious. As a consequence dhitial success needs to be sustaindd thrive, they help restore the resil-
the inadequacy of protective meaand replicated elsewhere. Takingence of ecosystems. A network de-
sures, bocaccio remain in dire shapsimilar steps before the point of comsign makes it possible to encompass
plete fishery collapse could make reboth nursery habitat and spawning
A belated shift in management covery quicker and less painful.  habitat. Marine reserves are not a
strategy? The reality of zonal managemenpanacea; they work best in conjunc-
Bocaccio are now so deeply overeff California is still far from ideal. tion with constraints on fishing effort
fished that they have constrained fishFhe number and scope of broad exautside the reserves. Examples
ing for all groundfish off California. ceptions proposed for 2003 (particuelearly show that such areas show a
Under pressure of litigation by con4arly trawling for flat fish and hali- promising ability to rebuild depleted
servation groups and deep declines iout) could undermine the value of thesea life populations and, in the future,
fish populations, fishery managers irmanagement strategy. A key quede prevent the risk of extinction in the
the Pacific have begun to depart frortion is whether government agenciefirst place.
past practice. Off California, thewill resist the intense pressureto keep The California Department of

Fishery Management Council hadishing at all costs. Fish and Game (DFG) is developing
recommended establishing a rockfish such a network under a new law, the
conservation zone encompassing therotecting the web of ocean Marine Life Protection Act (MLPA).
area from 36.6 m (120 ft) deep to théife: a proactive approach Enacted in late 1999, the MLPA is

edge of the continental slope at 182.While fishery managers have largelylesigned to improve the protection of
m (600 ft) from the Mexican borderstayed in reactive mode, the numbeCalifornia's coastal and ocean waters.
to Point Reyes. Point Reyes to Capand variety of individuals and orga-Two key components of the MLPA
Mendocino, conservation zone goerized groups that care about therocess are scientific input and pub-
from 36.6 m to 457 m (1500 ft) deepoceans has multiplied. These corlic input. Under the Act, a team of
Cape Mendo to Oregon border, 182.8tituencies include divers, kayakersscientists called the "Master Plan
m to 457 m, and even deeper isurfers, conservationists, beachgoerfeam" examined the status of marine
Northern California. Within that whale and birdwatchers, scientistprotected areas (MPAS) statewide,
zone, bottom fishing is prohibitedand educators. They have a stake identifying gaps and duplication in
unless specifically exempted. Just deeeping oceans healthy, yet they arthe existing system, developing an
land zoning laws prevent a chemicgboorly represented in decisions abolihitial draft proposal for a new net-
plant from building next to a nurserythe activity with the most widespreadwvork, and documented the reasons for
school, the idea behind this plan is tanpacts on ocean health today—fishthose recommendations. The release
confine human activities in the oceaing. Whether following common of that report in large public meetings
to appropriate places. This concepense or heeding the recommendarew fire from fishermen and set the
could be the first step toward recogtions of a growing consensus of sciprocess back by months. However,
nizing that indiscriminate bottomentists, members of the public ar®FG has regrouped, convening local
trawling gear does not belong in thesking for fully protected marine ar-groups representing a range of par-
fragile rocky places where rockfisheas—much like parks and wildernesses in seven different sections of the
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state's coast. These groups are meserves, where all fishing and resourckiterature cited
ing to take the process the next stepxtraction is prohibited; marine parksgdge Research. 2002. Recent survey find-
reviewing data, collecting localwhere recreational fishing is allowed; ings onfully-protected ocean areas <http:/
knowledge, and making recommenand marine conservation areas, Whereim:relagwezgggl CAPoliweb.pdf> (Sep-
dations for MPAs in their regions. a mix of recreational and commerciaajpern, B’enjami.n S. and Robert R.
The MLPA sets broad goals andactivities are permitted. The ability Wwarner.2002. Marine reserves have rapid
guidelines for the process. Fully proto restrict public access to protect ggg lasting effects. Ecology Lette5s361-
tected_areas must encompass a repfeagile resources |s_not new, but thl?ﬂutchi.ngs, Jeffrey A. 2000. Collapse and Re-
sentative variety of habitats and spenay be the first time a state has covery of Marine Fishes. Natu486 882-
cies, replicate those habitats in eacidopted a policy of protecting marine ggs.
region, and have a network desigrbiodiversity and natural ecosystemMaccCall, A. D., S. Ralston, D. Pearson, and
State agencies led by the Departmeptocesses with a set of affirmative E- Williams. 1999. Status of bocaccio off
of Fish and Game will incorporaterequirements to create networks of %ﬁ:gmhan']” ﬁ?}gggggcogﬁgﬁeﬁfougﬁge:
scientific and public advice into amarine reserves. Success will dependment council Status of the gacific C?,ast
Master Plan that includes informatiorin part on ensuring a fair process, ac- groundfish fishery through 1999 and rec-
on habitat and species, a preferretive engagement by the public, and ommended acceptable biological catches
siting option for MPAs, and guide-the Department of Fish and Game's for 2000: stock assessment and fishery

. . evaluation (appendix). Pacific Fishery
lines for managing the network. Theesolve to craft a coherent plan from Management Council, Portland, Oregon.

process has been extended from ithverse recommendations. Musick, J.A., M. M. Harbin, S. A. Berkeley,
original 2-year process to a total of G. H. Burgess, A. M. Eklund, L. Findley,
about six years to map habitat antllext steps R. G. Gilmore, J. T. Golden, D. S. Ha, G.

. . . . . . R. Huntsman, J. C. McGovern, S. J. Parker,
gather information, conduct publicReversing the course of extinction S. G. Poss, E. Sala, T. W. Schmidt. G. R.

working groups and hearings, perthreat for marine fish will require fun-  segperry, H. weeks, and S. G. Wright.
form scientific review, adopt a finaldamental changes of direction for 2000. Marine, estuarine, and diadromous
Master Plan, and develop regulationsishery managers, and a stronger fish stocks at risk of extinction in North
Currently far less than 1% of thevoice for the public in decisions that ﬁ‘lr;"ﬁé'ﬁ;‘ées’(‘lcll;sg’zgf Pagific salmonids).
nation's ocean waters are fully proaffect ocean life. Two ocean COM-parker. S.J.. S. A Berkeley, J.T. Golden, D.
tected. Over the past half-centurynissions have been formed to con- r. Gunderson, J. Heifetz, M. A. Hixon, R.
many MPAs have been establisheduct the first thorough review of Larson, B. M. Leaman, M. S. Love, J. A.
off California’s coast, but most of thabcean policy since the Stratton Com- Musick, V.M. O'Connell, S. Ralston, H. J.
area is protected in name only. Mamission proposed the formation of Z\éeeerlgse’n?n:fMp'a'\(/:'i'ﬁzogi‘c"kcf?s'hzo?:?'sh'\gf‘ig's
rine sanctuaries, for example, prohibidur existing ocean agencies and laws »53): 22_29. '
oil drilling but allow activities like 30 years ago. In 2000, the Pew CharPauly, D., V. Christensen, S. Guénette, T.J.
dredging and fishing. The currentable Trusts formed the Pew Ocean Pitcher, U. R. Sumaila, C.J. Walters, R.
fragmented system leaves most maommission as an independent, Wats‘_’”’b‘f?_”d_D' Zelléefr: 5092' T’\‘I)V"ard
rine habitats and communities with-multi-interest entity, and later in 2000 Zligtagné_gggm world fisheries. - Nature
out real protection. The MLPA s be-Congress formed the U.S. Commis- '
ing designed to revamp the array asion on Ocean Policy, a group of rep-
MPAs and create safe havens iresentatives of industry, academia and
nearshore waters that serve as nurgevernment. These commissions will
eries for marine life. release reports in 2003 that could en-
Polls show that public support forcourage the trend toward more con-
fully protected areas runs at levelservation-oriented fishery manage-
over 70% in California and otherment and a greater emphasis on pro-
states (Edge Research 2002). Whikecting ecosystems. What the future
opposition runs high among fisherrecommendations include and how
men, some support the concepmuch difference they will make de-
Three types of designations availablpends to a large extent on whether
under the MLPA reflect the thereis concerted pressure from citi-
legislature's desire to balance publizens to do something about the con-
access and protection: marine redition of our oceans.
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Report from the Field

The Chicago Botanic Garden's Center for Integrated
Conservation Science

Kayri Havens
Center for Integrated Conservation Science, Chicago Botanic Garden,1000 Lake Cook Road, Glencoe, IL 60022
(847) 835-8378; khavens@chicagobotanic.org; http://www.chicagobotanic.org/research/conservation

Abstract

For many years, the Chicago Botanic Garden has supported a research program focusing on the
restoration of native plant communities. In the mid-1990s, steps were taken to extend the impact
of the Garden's science and broaden its scope, resulting in the creation of the Center for Inte-
grated Conservation Science in 2001. The Center is unique among other conservation organiza-
tions because our research is applied, it focuses on plants, and it uses integrated, multi-disciplin-
ary approaches. Areas of research include restoration genetics, population biology, and commu-
nity and soil ecology. Much of our work focuses on endangered and threatened plant species, but
we also study several invasive plants and use common native plants as models in experiments that
could not be done on rare taxa.

El Centro para la Ciencia de la Conservacion Integrada del Jardin Botanico

de Chicago

Resumen. Por muchos afios, el Jardin Botanico de Chicago ha apoyado un programa de
investigacion enfocado a la restauracion de comunidades de plantas nativas. A mediados de los
afos 90 se tomaron varios pasos para extender el impacto cientifico del Jardin botanico y
extender el ambito de trabajo, que dieron como resultado la creacion en el afio 2001 del Centro
para la Ciencia de la Conservacion Integrada. El Centro es Unico entre otras organizaciones de
conservacion debido a que su investigacion aplicada se enfoca a plantas y sus plantamientos son
multidisciplinarios. Las areas de investigacion incluyen genética de la restauracion, biologia de
poblaciones y ecologia de comunidades y del suelo. Mucho de nuestro trabajo se enfoca a
especies en peligro de extinciobn o amenazadas, pero también estudiamos varias plantas exoticas
y plantas nativas comunes como modelos en experimentos que no podrian llevarse a cabo con
grupos taxonémicos no comunes.

L'Institut Botanique de Chicago pour la Science de Conservation Intégrée

Résumé. Pendant plusieurs années, le Jardin botanique de Chicago a soutenu un programme de
recherche centré sur la restauration de communautés de plantes indigénes. Au milieu des années
90, des mesures ont été prises pour étendre l'influence de la science du Jardin et élargir sa

portée. Ceci donna lieu a la création de I'Institut pour la Science intégrée de conservation en

2001. L'Institut est unique entre d'autres organismes de conservation car notre recherche est
appliquée; elle se concentre sur les plantes et emploie des approches intégrées et
multidisciplinaires. Les domaines de recherche incluent la génétique de restauration, la biologie

de population, et I'écologie de la communauté et de sol. La plupart de notre travail se concentre
sur les especes de plantes mises en danger et menacées. Mais nous étudions également plusieurs
espéces de plantes envahissantes et employons des plantes indigénes communes comme modéles,
dans des expériences qui ne pourraient étre menées sur des especes plus rares.
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The Chicago Botanic Garden's Certivity" and developing propagation  One of our conservation scien-
ter for Integrated Conservation Sciprotocols for species slated for reintists, Pati Vitt, is interested in how
ence is a unique research and edudaeduction. management practices affect popula-
tion center focusing on the conserva- In the Restoration Research protions of rare plants. She is studying
tion of plants and their communitiesgram, we are taking an experimentahe effect of prescribed fire and inva-
The Center was a natural outgrowtlapproach to answer questions abostve plant removal on the demogra-
of the Garden's long standing complant rarity, restoration, the effects ophy, population genetic structure, and
munity restoration program and itsmanagement on plants and their conbbreeding system dfiola conspersa
endangered plant research programunities, and soil ecology. For in-a state-listed violet that produces both
which began in the mid-1990s. In thetance, through a partnership with thehasmogamous (open) and cleistoga-
last five years, six scientists and se\Bureau of Land Management (BLM)mous (closed) flowers. She also
eral support staff have been hired crave are using molecular and quantitavorks with the federally threatened
ating the multi-disciplinary researchtive techniques to study the restoraPlatanthera leucophag@astern prai-
team that comprises the Center faion genetics of sienstemorand rie fringed orchid). In this orchid,
Integrated Conservation ScienceEriogonumspecies. These taxa, nahand-pollination is used to increase
Scientists with the Center conductive to the Intermountain West, will fruit set to provide seed for reintro-
applied research on plant rarity, planbe used in post-wildfire restorationduction projects. She is testing if in-
ecology and restoration, and plantprojects. In similar studies, we arereased fruit set affects individual
soil interactions. We investigatelooking at inbreeding and outbreediongevity. Her work will allow us to
many of the biotic and abiotic factorang depression in two lllinoikobe- recommend levels of hand-pollina-
affecting the conservation of plantslia species that have different pollition that provide seed for restoration
including population genetics andhation syndromes. without negatively impacting popu-
demography, invasive species, habi-
tat fragmentation, disturbance and
land-use change. Our projects fall
under three main programmatic areas:
ex situ (off site) plant conservation,
restoration research, and regional
floristics.

Our Ex SituConservation pro-
gram focuses on flora of the Midwest.
As members of the Center for Plant
Conservation, a network of 33 gar-
dens and arboreta, we seed bank nine
globally rare plant species. Our core
collections of these species serve as
an insurance policy against extinction
in the wild and some of the species
are used in reintroduction projects.
For example, we are partnering with
The Morton Arboretum to reintroduce
Pitcher's thistleGirsium pitcheri) to
lllinois Beach State Park. The spe-
cies had not been seenin lllinois since
the early 1900s but is now reproduc-
ing on its own at the park. We are
also partnering with the Millennium
Seed Bank at Royal Botanic Gardens,
Kew to preserve seed from native
tallgrass prairie species. Researchin

th_e_ex SitUpro_gram focuses on mini- Eastern prairie fringed orchid ( Platanthera
mizing genetic change during "cap- leucophaea ). Photograph by Pati Vitt
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lation viability. of volunteers who monitor occur-gives students the theoretical back-
Stuart Wagenius is looking at thaences of many federally and statground and the practical stewardship
effects of habitat fragmentation orlisted endangered and threateneeperience necessary to conserve
Echinacea angustifoligpurple cone- plants. The volunteers receive trainplants and their communities. The In-
flower). He is tracking reproductiveing on monitoring methods and arestitute offers a Plant Conservation
success, population demography, arghthering census and demographiBiology Certificate, accredited by
genetic structure in small and large&lata on plant populations, as well asoyola University of Chicago. Stu-
prairie fragments. His work will en- site management history, for analyedents must pass 14 credit hours of
able us to evaluate how much increasis by Garden staff. Our results areonservation courses to earn a certifi-
ing the size of a restoration area wilthared with the landowners and theate. Courses include Conservation
enhance the long-term sustainabilityllinois Natural Heritage databaseBiology, Plant Biology, Conservation
of plant populations. Stuart also inNext year, we will expand the projeciGenetics, Plant Reproductive Biol-
vestigates how quantitative seed ant include invasive plant species andgy, Plant Ecology, and others. We
seedling traits in individual plants arenmonitoring their response to managesffer a variety of public programs
related to their lifetime fitness. Inment. Volunteers for the invasiveaimed at conservation professionals
particular, he is testing the hypothesiproject will include student groupsand students, including the annual
that asymmetry of cotyledons in seedrom a variety of Chicago area highJanet Meakin Poor Research Sympo-
lings is a predictor of poor health inschools. sium, short courses, and a seminar se-
adult plants. Offering educational opportuni-ries. For students wanting hands-on
Our community ecologists,ties for the next generation of conexperience after graduation, we offer
Louise Egerton-Warburton and Laraervation botanists is one of our mogtwo types of internships. The
Jefferson, are investigating how beimportant goals. The Garden's InstiGarden's Conservation Science in-
low-ground processes influence théute for Plant Conservation Biologyterns spend 12 months working with
structure of the above-ground planoffers one of the most comprehensivene of our scientists. They typically
community. They are currentlysuites of educational programs in thassist with ongoing research, design
evaluating how mycorrhizal (symbi-United States focusing on appliednd carry out their own project, and
otic) fungi and soil nutrients influenceplant conservation. The Institutetake Garden classes appropriate for
the boundary between oak woodlands
and prairies. Louise is also working
on the role of mycorrhizae in mini-
mizing drought stress and how an-§
thropogenic impacts, such as nitro
gen deposition, affect the diversity
and functioning of soil fungi. In a
recently completed study in Califor-
nia grasslands, Louise found that the
interaction of fire, smoke, length of
soil burial and temperature were im-|
portant determinants of seed germi
nation. The variation in germination
requirements among species indi
cated the ways in which seeds ma
be pre-treated prior to sowing to en
hance restoration success, while th
timing of fires provide information
for site management.
In the Regional Floristics pro-
gram, we primarily study the flora of
the greater Chicago region and ars
particularly interested in the rare spe

‘ "Chicago Botanic Garden intern Jen Taylor pollinating Platanthera leucophaea .
cies. Through our Plants of Concernphotograph by Pati Vitt.

project, we are coordinating a group
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their area of interest. We also partis also one of our goals. Toward thatal History. The site will contain
ner with the BLM to offer the Con- end, we are working on two websitesecords of all the Chicago region her-
servation and Land Managementhat will be available in January 2003barium specimens held by the three
Mentoring Program. Students com@he first site will provide informa- institutions, as well as digital images
to the Garden for a 40-hour trainingion, images, and bibliographies obf many of the sheets. It is our hope
course and then work with a mentonearly 600 of the nation's rarest plantthat through research, education and
in one of the BLM state or field of-held in the Center for Plantpublic outreach, the Center for Inte-
fices. These five-month internshipLonservation's National Collectiongrated Conservation Science will
focus on endangered species manageie second site, "vPlants: a Virtuatontribute in a significant way to the
ment. Herbarium", is being developed ininternational effort to conserve plant
Making research tools availablepartnership with The Morton Arbo- diversity.
to the larger conservation communityetum and the Field Museum of Natu-

FOCUS ON NATURE ™ by Rochelle Mason

Insight into the lives of animals

The GRAY WOLF (Canis lupus),
also known as "timber wolf", is the
largest member of the dog family
measuring 5-8 feet in length (nose to
tail) and weighing 57-130 pounds.
Males are larger than females. Each
wolf pack generally consists of 3-8
related individuals and is dominated
by an alpha male. All members of
the pack help raise the young and
hunt together. This monogamous and
gregarious carnivore travels great dis-
tances and adapts to a wide variety
of climates and habitats in North
America supporting large prey spe-
cies such as bison, elk and moose. Small mammals and rodents are also
consumed. Reintroduction programs into areas such as Yellowstone Na-
tional Park are helping to recover U.S. populations of this endangered spe-
cies. Please donate your time or money to a nature conservation organiza-
tion to help preserve wild habitats.

© 1998-2002 by endangered species artist Rochelle Mason.
www.rmasonfinearts.com. (808) 985-7311
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News from Zoos

The Baltimore Zoo teams up with local schools to promote bog turtle conservation

Through collaborations with Maryland's Department of Natural Resources and the Department of the Environment,
the Baltimore Zoo bog turtle exhibit, a restored wetland habitat, is providing valuable education and conservation
opportunities for both the endangered bog turtle and the human inhabitants of its native state. Through various
partnerships, The Baltimore Zoo has been able to use data collected by Towson University students to track the
turtles' movements and body temperatures. Due to an increase in rainfall this spring, the Zoo has been able to returt
some bog turtles to their homes. These turtles were removed from the bogs during drought conditions in order to
ensure their safety. Local middle-school student Jessica Huber lent a helping hand in the restoration project and wa:
recognized as one of 50 national essay winners in the Mutual of Omaha 'Wild Kingdom Kids' Summit on Conserva-
tion. Huber's essay, which focuses on the bog turtle conservation efforts, encouraged the Zoo to seek her input in the
creation of new conservation education materials to be used at the Zoo. The Baltimore Zoo Herpetology Department
has received an award from the U.S. Fish and Wildlife Service for their contribution to the conservation and recovery
efforts for this threatened species. [ Source: Communiqué |

Aquarium lends helping hand to otters
At the Monterey Bay Aquarium, the sea otter exhibit is prominently located near the main entrance. That is no
surprise; these furry animals, who enjoy eating shellfish while floating on their back, are one of the Bay's selling
points for nature lovers.

But what most Aquarium viewers fail to see is what is taking place just off the coast. A kayaker and a diver swim
slowly back toward the aquarium. With them is an abandoned sea otter pup. The sea otter cannot see the diver's fac
or hands because they are completely covered in a black wetsuit. The diver goes down to the ocean floor and pick
up prospective food. The otters are expected to emulate. Once back ashore, the otter is hustled into an enclosed tar
with no view in or out. There is no human contact; a lone camera is aimed 24 hours a day at the animal.

"We are trying to help them return to the wild," says Ken Peterson of the aquarium. Positive interaction with
humans may interfere with the otters' behavior in the wild.

These efforts are part of the Sea Otter Research Center, operated by the Aquarium and the Hopkins Marine
Institute, which is part of Stanford University. Since 1984, the Center has rescued more than 200 adult otters and
stranded pups. It has returned about 25 percent of its captures back to the wild.

The Center also helped re-establish a population of otters at San Nicholas Island in the Channel Islands and two
weeks ago did its first magnetic resonance image (MRI) to establish a baseline for the species. The otter used for the
MRI is suffering from domoic acid poisoning - a frequent problem among rescued otters - will eventually have to be
euthanized.

The population is improving, Peterson said, and the center's effort is slow-growing. More otters die from com-
plications caused by biotoxins and domoic acid poisoning than are returned to the wild. Rescue animals are usually
too sick to recover or it is too late for them to respond to antibiotics. But the Sea Otter Research Center staff
members are still hopeful. "Our typical day is nothing happens," Hawkins said. "That is what we are hoping for. But
then, we got 13 otters in one month once." [ Source: Keith Lair, San Gabriel Valley Tribune ]
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Z0o0 scientist wins national award for tree kangaroo conservation work
Dr. Lisa Dabek, Director of Conservation and Research at Roger Williams Park Zoo, works village by village in
Papua New Guinea, persuading landowners to set aside parts of the hunting lands for conservation so that the
endangered Matchie's tree kangaroo can survive. For those grassroots efforts, Dabek was one of eight recipients ©
the 48th annual ChevronTexaco Conservation Awards, presented at the Houston Museum of Natural Science. Dabel
also serves as the chair for the American Zoo and Aquarium Association's (AZA) Marsupial and Monotreme Taxon
Advisory Group, a vice-chair for AZA's Wildlife Conservation and Management Committee and a member of AZA's
Field Conservation Committee.

Honorees "provide stellar examples of what can be accomplished when people and organizations put these
values into action. Their passion, ingenuity, and vision to conserve natural resources are examples for all of us to
emulate,” said Warner Williams, vice president of health, environment and safety for ChevronTexaco.

Dabek's efforts to save habitat in order to protect species are part of her successful Tree Kangaroo Conservatior
program, based at Roger Williams Park Zoo. Last December, the Zoo announced the formation of a 50,000-acre
wildlife conservation area in the Huon Peninsula - credited to Dabek's efforts - where no animals can be hunted,
including the shy marsupials.

Dabek hopes to help expand the protected area to 150,000 acres, encompassing a conservation corridor in Papt
New Guinea, from coral reefs to 13,000-foot mountains. The Tree Kangaroo Conservation program also includes a
strong education focus. Children in Rhode Island and Papua New Guinea are involved in an art and ideas exchange
program, and the Tree Kangaroo Conservation program supports literacy programs, teacher training and curriculum
development at two Papua New Guinea schools. [ Source: The Providence Journal ]

FOCUS ON NATURE ™ by Rochelle Mason

Insight into the lives of animals

The GREENBACK CUTTHROAT TROUT (Onchorynchus clarki
stomias) measures 12-18 inches in length and has larger black spots and
more brilliant spawning colors than other cutthroat species. This native
subspecies inhabits cold, clear, upper-elevation streams in the headwa-
ters of the South Platte and Arkansas Rivers in Colorado and feeds on
zooplankton, aquatic insects, worms and crustaceans. During spawning
season in spring and early summer, the female digs redds in the gravel
streambed and deposits her eggs. After fertilization by the dominant male
she covers them and parental care ends. Establishment of new greenback
populations, tightened fishing regulations, removal of non-native com-
peting trout, and protection of aquatic habitats can be furthered by a do-
nation of your time or money to a trout or nature conservation organiza-
tion.

© 2000 by endangered species artist Rochelle Mason.
www.rmasonfinearts.com. (808) 985-7311
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