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The Role of the National Wildlife Refuge System in 
Endangered Species Management 

by 
Mary Anne Young 

The National Wildlife Refuge Sys- 
tem (Refuge System), the land base for 
the Fish and Wildlife Service (USFWS), 
plays a key role in endangered species 
conservation. Seventy years before the 
1973 Endangered Species Act (ESA) 
was passed, the USFWS was ahead of 
the game, with the establishment of the 
first refuge by President Theodore 
Roosevelt. Pelican IslandNationd Wild- 
life Refuge in Florida, was the forerun- 
ner of an awesome system of l'mds that 
continues to expand and to face a multi- 
tude of challenges and opportunities. As 
we ,approach the 100th anniversary of 
the National Wildlife Refuge System, 
we are reflecting on our history and 
ex'mining our potentid for management 
of endangered species. 

Globally, there are 1,178 species on 
the endangered species list. Four thou- 
scud species are candidate species or 
species thzt might become endangered 
or threatened if current trends continue. 
Of these astounding world-wide totals, 
750of theendangered'md 
threatened species and 
3,000of the candidatespe- 
cies are found in the 
United Stztes or its tem- 
tories. Approximately 
2 4 8  of the species cur- 
rently listed in the United 
Stztes are found on ref- 
uges. 

Approximately 178 
endangered 'and threat- 
ened("listedH) species and 
360 candidate species oc- 
curwithintheRefugeSys- 
tem. For listed species 
the bre'akdown is 33 mam- 
mals, 47 birds, 18 reptiles, 
2 ,amphibians, 24 fish, 6 
insects, 5 cl,ms, 1 cray- 
fish, 1 sn,?il,and41 pl'ants. 

The percentage of 
listed species on refuges 

may appear small compared to the na- 
tional t o d .  The significance of the 
refuge's role does not lie in numbers, 
however, but in potential. Refuges are 
legdly and administratively required to 
conserve endangered species. Of prime 
impo&anceis the fact that what happens 
on refuge lands crm be controlled. When 
listed species are documented on ref- 
uges, quick 'and effective conservation 
measures can be implemented. 

An enormous variety of habitzts 
are represented within the 91 million 
acres of refuge land that stretches across 
the Nation. Within the487 refuge units, 
most major ecosystems w.ithin North 
America and the Caribbean-from 
Alaska to Puerto Rico, the Virgin Is- 
lands and S'amoa-are represented. 
Thirty-one million acres of refuge land 
done are vital wetl'ands. V a t  freshwa- 
ter marshes, swamps, bogs, lakes, ponds, 
streams, rivers, coasd and estuarine 
systems are woven through the Refuge 
S ystetn. Terrestrial habitzzt includes prai- 

rie grasslands, desert sands, rock, arctic 
perennial snow and ice, and the many 
forest types encompassing 16 million 
acres. Forests include the cool northern 
coniferous forests, the deciduous east- 
em hardwoods, rich bottomland hard- 
wood forests, subtropical broadleaf ev- 
ergreen, and Southern longleaf pine. 

Although the Refuge System has 
been associated with management of 
waterfowl, it should now be obvious 
that these rich lands offer much more! 
In addition to habitat for game species, 
(oneend of the management continuum), 
refuges provide vital migratory, breed- 
ing, and wintering areas for many 
nongame species. Millions of shore- 
birds use refuge land dong with wading 
birds, Neotropical migrants and raptors. 
Plants, fish, small mammals and a vari- 
ety of reptiles <and amphibians are 
nongame resources found on refuges. 
Many of the latter are candidate species 
whose protection on refuges may deter 
their listing as endangered or threatened 

The National Wildlife Refuge System protects many wetlands, such as this 
emergent wetland. Systems like these are vital for the survival of a vast 
number of species. Photo by Virginia Carter, U.S. Geological Survey. 

species at a future date. 
Add endangered species 
management to this, and a 
more balanced picture of 
refuges evolves. 

We realize that many 
species will continue to 
decline if current pres- 
sures continue. At no time 
has the pressure on ref- 
uges been greater than 
here at the end of the 20th 
century. Rapid urbaniza- 
tion, the constant threat of 
contamination of air and 
water supplies ~d the 
demand for outdoor rec- 
reation are some of the 
potpourri of pressures ex- 
erted on the Refuge Sys- 
tem. (Some of these di- 
lemmas ,m addressed in 
the recently published 
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Draft Plrm 'and Draft Environmental 
Impact Skitement, Refuges 2003: A 
Plan for the Future of theNationa1 Wild- 
life Refuge System.) 

Many factors contribute to a spe- 
cies' decline 'and many of the dramas 
have been played out on refuge I'ands. 
For example, some fish, wildlife or 
pl'mts, occupy specialized niches, like 
the desert pupfish; others have been 
directly exploited for commercial profit, 
like the indigo sn'ake. Some species, like 
the endangered mussels, suffer from 
depletion of their host fish species. The 
struggle against polluted environments 
is well documented for species like the 
brown pelican, the peregrine falcon and 
the bald eagle. The invasion of exotic or 
feral species is causing declines in spe- 
cies like the endangered forest birds in 
Hawaii. Some species have been jeop- 
ardized by others whose r'mge has ex- 
p'mded from man's alteration of the 
landscape. Infiunous exrunples of range 
expansion include the brown-headed 
cowbird, a brood parasite of the endan- 
gered Kirtland's warbler, and the east- 
ward movement of the coyote, that 
through interbreeding, contributed to the 
red wolf's extinction in the wild. 

National WildlifeRefuges (NWRs) 
are legally required to manage and con- 
serve endangered species. One of the 
primary goals of the National Wildlife 
Refuge System is "to preserve, restore 
'md enhance in their natunl ecosystems 
(when practicable) all species of ani- 
mals and plants that are end'mgered or 
threatened with becoming endangered" 
(USFWS Refuge Manual 2RM1.4, 
March 1982). What is being done spe- 
cifically for the recovery of endangered 
species on refuges? 

Refuge Acquisitions for 
Endangered Species 

Land acquisition specifically for 
endangered species has become an ex- 
tremely valuable part of end'angered spe- 
cies conservation. The ESA authorizes 
l'and to be purchased for endangered 
species conservation. Since only a small 
fraction of listed or candidate species 
occur on public land, the more hibitzit in 
protected ownership, the better the 
chance for recovery. Fifty-eight refuges 

have been acquired for endangered spe- 
cies. These include National Key Deer 
NWR, Florida; Crystal River NWR, 
Florida (manatee); Attwater Prairie 
Chicken NWR, Texas; Mississippi S'm- 
dhill Crane NWR, Mississippi; 
Kirtl'and's Warbler NWR, M i c h i g ~ ;  
TijurtnaSlough NWR, CalifornLi (light- 
footed clapper rail); Buenos Aires NWR, 
Arizona (masked bobwhite quail); 'and 
Archie Carr NWR, Florida (green and 
loggerhead sea turtles). 

Many refuge acquisitions protect 
several listed species. For ex'unple, in 
1988 Congress appropriated money for 
initial funding of the Sacr'mento River 
NWR, California which provides habi- 
tat for several listed species including 
the valley elderberry longhorn beetle, 
the bald eagle and the least Bell's vireo. 
In 1993, funding was approved for 
Balcones C~lyonlands NWR, Texas, 
for conservation of the black-capped 
vireo and the golden-cheeked warbler. 
Wetland acquisitions are also important 
to listed species. The acquisition of 
Pinhook Sw'mp NWR, Floridaprovides 
'an importrant habikit corridor between 
OseolaNational Forest and Okeefenokee 
Refuge, potentially benefiting several 
species including the red-cockaded 
woodpecker. A new land acquisition 
category for biological diversity was 
addedin 1992. This focuses on commu- 
nities adding yet another aspect of pro- 
tection for biological resources. 

The extent of refuge activities with 
endangered species was evaluated dur- 
ing 1990 survey of refuges compiled for 
Refuges 2003. The survey found that of 
the 400 refuges which had documented 
the occurrence of a listed species, 356 
refuges had developed some inventory, 
monitoring or active management strat- 
egies. Conservation measures varied 
widely, depending on the refuge 'and the 
number of endangered species present. 
Some refuges like Menitt Island NWR, 
Florida, must manage for at least 15 
listed species. These include bald eagle, 
green and loggerhead sea turtles, mana- 
tee, wood stork, Atl'antic salt marsh 
snake,roseate tern and9 c'andidateplants, 
including fragrant prickly apple cactus. 
All this must be done with the backdrop 
of two active launchpads from the NASA 
space program. On the other hand, ref- 
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uges like Mississippi Sandhill Crane 
NWR manage in a bit more simplistic 
arena, since this refuge was acquired 
specifically for the s,mdhill crane. 

A Variety of Refuge Activities 

Programs to protect bald eagle nest- 
ing trees are common. Over 300 refuges 
protect raptors like the bald eagle, and 
the peregrine fdcon. Control of invasive 
species, such as removal of Australian 
pine on sea turtle beaches in Florida, is 
crucid to m[indning habitat integrity. 
Prescribed fire is a useful and frequently 
employed tool for maintaining the habi- 
tit of species like the red-cockaded 
woodpecker, Attwater's prairie chicken 
and Kirtland's warbler. 

Restriction of human access can be 
crucial to mimy species. Both foot and 
vehicular traffic have contributed to the 
decline of m,my species. Limiting pub- 
lic use on piping plover beaches is prov- 
ingeffwtivein therecovery of this shore- 
bird. Control of vehicular traffic for 
protecting species whose habitat runs in 
proximity to major thoroughfares is ex- 
tremely important. For ex,mple, the 
diminutive Key deer, the American 
crocodile and the Florida panther have 
all suffered high moailities due to car 
fatalities dong Route 1 in south Flori&i. 

Refuges m'mipulate water regimes 
to meet the needs of species like the 
Florida snail kite or the western prairie 
fringed orchid. M'maging predation, 
including the impact of raccoons on sea 
turtles' beaches, can be an impofimt 
activity on refuges. Restoration of na- 
tive pine habitat is important for gopher 
tortoises and indigo sn[akes in the South, 
and restoration of oIzk sav'mnah on 
Necedah NWR, Wisconsin will conuib- 
Ute to the survival of the Karner blue 
butterfly. Cave-dependent species like 
Indi,ma 'and gray bats or the Ozark cave 
fish profit from refuge management of 
their unique cave ecosystems. M,mage- 
rnent for these creatures must include 
limiting access often by cave-gating as 
well as maintaining the purity of the 
surrounding watersheds. 

Many refuges conduct inventories 
for species that could potentically occur 
on their land. Flint Hills NWR in &an- 
sas, for example, conducted routine sur- 

veys in 1992 to determine if the endan- 
gered American burying beetle was on 
the refuge. Extensive surveys on and off 
the refuge located a species of burying 
beetle but not the endangered one; it is 
significant however, that the initiative 
was taken to locate this obscure species. 
Invertebrate surveys will increase on 
refuges as more knowledge about the 
particular species becomes available. 

Due to the overwhelming load on 
the endangered species progrrun, final 
recoveryplansare not yet in place for the 
numerous listed species on refuges. 

ing crane); and San Bernardino NWR, 
Arizona (Yaqui chub). 

From the legal and administrative 
standpoint, Refuge System goals em- 
phasize the protection of endangered 
species and their habitat. In addition to 
the restrictions under critical habitat, 
other sections of the ESA, (Section 6 
and Section 7), are applicable to refuges 
as well. Section 7 requires consultation 
if a federal action might affect a listed 
species or its habitat. Few conflicts have 
existed between refuge activities and 
endangered species conservation. 

Students participated in surveys, at Flint Hills NWR-Kansas, to determine the occurrence 
of the American burying beetle. Photo by Bill Welton. 

Therefore, refuge personnel must use 
the best information available and ex- 
tensively coordinate within the USFWS 
and with states and other federal agen- 
cies to implement the best management. 

Coordination is especially sensitive 
in the case of areas designated as critical 
habitat. Critical habitat designation 
implies that the area conriains those ele- 
ments needed for a listed species' sur- 
vival. Fifty-one refuges, encompassing 
a total of 462,309 acres, are in critical 
habitat. These areas include: Crystal 
River NWR, Florida (Florida m,matee); 
Ash Meadows NWR, Nevrid? (12 spe- 
cies of p1,mts and fish); HawaiiLm Is- 
lands NWR, Hawaii (monk seal); 
MatagordaIsland NWR, Texas (whoop- 

Should a possible conflict arise, an in- 
tra-agency consultation would begin 
between the refuge and the Ecological 
Services Field Office (the office with 
regulatory responsibility for ESA within 
the USFWS). Refuges' activities like 
diking, prescribed burning, or providing 
marsh openings would be subject to 
consultations if the activities might im- 
pact a listed species. 

The Panther Prbject 

Section 6 of the ESA encourages 
cooperation with state wildlife agen- 
cies. Qualifying states, i.e., those with 
Cooperative Agreements, may request 
matching funds from the USFWS for 
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endangered species activities. From a 
refuge perspective, this often provides 
interesting opportunities for refuges to 
work directly with state programs. The 
Florida panther project is 'an example of 
this type of cooperative effort with the 
State of Florida. 

Grant-in-aid monies have contrib- 
uted to the Florida panther recovery 
program in the Floridi Game and Fresh- 
water Fish Commission for several years. 
Because the panther crosses so many 
jurisdictions, 'an interagency committee 
was formed to maintain a dialogue be- 
tween diverse groups. In addition, the 
USFWS has ernployed a full-timeFlorida 
Panther coordinator. 

Of great significance, however, was 
the acquisition of the Florida P'anther 
NWR in 1989. The refuge was estab- 
lished to enh'ance protection of a key 
portion of the panther's known current 
range 'and habitat which is under threat 
from the constant development in the 
SLlte of Florida. Radio telemetry stud- 
ies conducted by the state since 1981 
showed that the 25,000 acres acquired 
for the refuge has the greatest density of 
panther activity of any area within the 
currently occupied range. It was this 
sme-collected information that most 
strongly justified USFWS acquisition 
of the area for $10.2 million. 

Now under refuge management, 
panthers and their habitat are being both 
protected and managed. Management 
progr'ms include prescribed burning, 
food plot establishment (for deer), ex- 
otic pkant control, and hydrological res- 
toration. Refuge biologists monitor 
m'anagement impacts on pl'ant commu- 
nities 'and panther prey species such as 
deer and hogs. However, it is the state's 
panther radio telemetry &ita that will 
ultimately provide the information 
needed to evaluate the impact of refuge 
management progr'ms on the panther 
population. Well-documented success- 
ful habitit management programs will 
have broad application throughout the 
panther's 3.1 million acre range. 

Utilizing GIs 

Innovative technologies are also 
being employed on refuge land. The 77 
million acres of land managed by the 

USFWS in Alaska are part of a new 
Geographic Information System (GIs). 
This will assess available 'and potential 
listed species' habihts and eventually 
lead to more efficient coordination of 
fishermen, hunters, subsistence users, 
'and their relation to endangered species. 
Minnesou Valley NWR has used GIs to 
relocate hiking trails away from the zone 
of influence around eagle nests and into 
habitat more suitable for trail develop- 
ment. They are also inventorying and 
monitoring the health of sensitive habi- 
Lits. TheUSFWS's Br'anch ofFire Man- 
agement is using mapping software to 
spatially m'anage national fire business 
information including the effects of fue 
'and fire suppression on endangered spe- 
cies management. 

Recovery Programs 

Seventeen refuges have reintro- 
duced listed species. In the southeast, 
the red wolf is back in the wild after 
being declared extinct in its historic 
range. An innovative experimental re- 
lease program on Cape Romltin NWR, 
South Carolina in the early 1970s 
spawned the current red wolf recovery 
effort. Tod~y  red wolves ro'm wild on 
sever&efuges including ~ l l i ~ a t o r ~ i v e r  
NWR, North Carolina. In the west, 
introduction of 'an experimentid popula- 
tion of black-footed ferrets is proposed 
for a section of the Charles M. Russell 
NWR, Montana. 

Educating the Public 

Environmental education progr'ams 
on refuges enhance appreciation of ref- 
uge wildlife, p~uricukuly enhugered 
species. Environmental education inte- 
grates environmental concepts into for- 
mal educational activities. Outdoor 
classrooms 'and indoor laboratories are 
particularly useful in urban settings. 
Refuges like Great S w ~ l p  NWR, New 
Jersey, and San Francisco Bay NWR, 
California have strong urb'an programs. 
The value of public outreach to conser- 
vation in general cannot be overstated. 
Nor can the statistics which show that 
nonconsumptive use of public lands is 
growing rapidly. 

Viewing wildlife is signific'ant to 

any outdoor experience. In 1991, the 
Refuge System joined with 13 other 
agencies and organizations to promote 
the Watchable Wildlife Program. 
Watchable Wildlife includes enjoyment 
of viewing game, nongame and endan- 
gered species. Some endangered spe- 
cies like the manatee, key deer, bald 
eagle, red-cockaded woodpecker, wood 
stork and piping plover can be readily 
visible to the public. The thrill of seeing 
endangered species in their natural habi- 
 it goes a long way to foster public 
interest. 

As 2003, the 100th 'anniversary of 
the Refuge System, draws near, we feel 
that President Roosevelt would be proud 
of his initiative! The size of the Refuge 
System is 'appreciable, but equally im- 
pressive is the continually evolving char- 
acter of refuges. Due to the increased 
dimension, opportunities for saving en- 
dangered species will flourish. No longer 
viewed as self-contained units, refuges 
continue to redefine their capabilities to 
meet current and future demands. Ref- 
uges are examining the preservation of 
biological diversity, the management of 
ecosystems and their own connection to 
the world outside refuge boundaries. 
This trend will continue into the 21st 
century and with acquisition of each 
new refuge. With this broader focus, 
endangered species and all other species 
in the trust of National Wildlife Refuge 
System will have safe 'and prosperous 
havens. 

Mary Anne Young is a wildlife biologist with the. 
U.S. Fish and Wildlife Service, Ilivision of Ref- 
uges, 670ARLSQ.4401 N. Fairfax Drive, Arling- 
ton. VA 22203. 
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A Survey on Endangered Species in 
National Wildlife Refuges 

by 
Rebecca A. Schneider 

Wildlife refuges are important x- 
eas for species conservation as habi~it 
fragmentiition [and destruction are in- 
creasingly problems for species' sur- 
vival. Refuges are managed by theU.S. 
Fish and Wildlife Service (USFWS) for 
the protection and preservation of wild- 
life habitats. There are currently 487 
units of the National Wildlife Refuge 
System located across the United S~i tes  
totaling approximately 90 million acres 
of land [and water. To dzzte, there has 
been little information available on the 
types of endangered 'and threatened spe- 
cies that benefit from the refuge system. 
I conducted it survey of wildlife refuges 
across the nation to detennine the role 
that wildlife refuges play in the conser- 
vation of threatened and endangered 
species. 

Methods 

Ten percent of the refuge managers 
in each of the seven regions were r'm- 
dornly selected for the survey, using the 
USFWS's "1992 Refuge Manager's 
Address List" of 280 managers. The 
survey was conducted by mail request- 
ing information on: the size of the ref- 
uge; federally listed threatened [and en- 
dangered species serviced by the refuge; 
habitiits located in the refuge; the most 
important habitat for the threatened and 
endangered species; [and challenges and/ 
or problems faced by the refuge manag- 
ers (see Figure 1). 

A total of 3 1 surveys were mailed to 
refuge managers; 29 mail responses were 
received. The two non-respondents 
were surveyed by telephone. In a few 
cases managers responsible for more 
than one refuge unit made separate re- 
sponses forthose units. Thus, 35 survey 
responses are ~ibulated here. The sur- 
vey results (Table 1) include the refuge 
name, state, USFWS region, refuge size 
(acres), habitats, key habitilt, challenges 

facing managers, federally listed spe- 
cies served by the refuge, and species 
tiuron. 

Species 

A total of42 federally listed species 
were indicated on the surveys: 7 mam- 
mals, 12 birds, 9 reptiles, 8 fish, 2 inver- 
tebrates, rtnd4 plants. While the number 
of species served by the National Wild- 
life Refuge System reportedly is higher 
[see cWicle by Young, this UPDATE 
issue], this may be due to acerdn  num- 
ber of refuges containing several spe- 
cies not found in other refuges. For the 
35 refuges in this survey, the number of 
species per refuge ranged from 0 to 8, 
with an average of about 3 species per 
refuge. Considering the large number of 
threatened andendangered species listed 
in the United Stzites, I found this to be a 
surprisingly low number of species 
served. 

The refuges are primrtrily servicing 
bird species, such as bald eagles, who 
use the refuges as stops during their 
migntion. Bald eagles occurred 24 times 
and peregrine falcons occurred 23 times; 
piping plovers, interior least terns, and 
whooping cranes each occurred 5 times. 
Turtles constituted the majority of the 
reptiles represented in this survey. 

Habitats 

Habitiits listed as imporhnt for 
threatened and endangered species were 
primarily wetland habitiits, such asfresh- 
water marshes, and sw~mps, along with 
rivers and lakes. These are used by 
terns, eagles, and other bird species for 
nesting and hunting grounds. Eagles 
feed on waterfowl as well as m,mmals 
found in open areas such as croplands. 

In Table 1, "Habitiits" are listed in 
order of the types occupying the lst, 
2nd, and 3rd most xea  of the refuge. 

"Key Habitat" indicates the habitat re- 
spondents felt was most important for 
threatened and endangered species in 
their refuge. In some cases this habitat 
was not among the top three in area for 
the refuge. 

Challenges 

The challenges that refuge manag- 
ers face in protecting threatened and 
endangered species are diverseandplen- 
tiful. Table 1 lists the challenges in 
order of importance as indicated by the 
respondent. Some of the more common 
problems are related to human impacts 
like agriculture, urban development, 
water contamination, and invasion of 
exotic species. With agriculture, comes 
the run-off of pesticides into the water- 
shed; urban development causes in- 
creased run-off into local watersheds 
resulting in soil erosion, water contami- 
nation, and flooding. Not only is habitat 
lost, but surrounding habikits are al- 
tered. Another common problem is the 
invasion of undesirable species. New 
species are often introduced in ,an area 
by humans 'and result in out-competing 
native species or desirable species. 

Hum'an activity is rooted in most 
conservation problems and has uernen- 
dous impacts on wildlife species. Agri- 
cultural (and urban development con- 
tinue to consumeimportant wildlife habi- 
tats. We need to begin to curtail our 
impact on the environment for the safety 
of all species. 

I would like to thank the refuge 
managers who participated in this sur- 
vey and the managers consulted for the 
prelirnin'uy write-up ofthe survey. Your 
cooperation and timely response was 
greatly appreciated. 

Rebecca A. Schneideris aseniorResource Ecology 
Management student in the School of Natural 
Resources atthe University of Michigan. Her area 
offocus is wildlifemanagement and conservation. 
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Figure 1. Survey used in this report, which was sent to refuge managers of 31 National Wildlife Refuges. 

Endangered Species UPDATE 
Endangered Species UPDATE School of Natural Resources & Environment 
National Wildlife Refuge Survey University of Michigan 

Ann Arbor, MI 48109-1 1 1  5 
Td. NO. (313) 763-3243 FAX: 313 936-2195 

Name of Refuge State USFWS Region - 
Telephone No. Name of person we may contact if 
Size of Refuge (acres) we have any questions? 

THREATENHI & ENDAffiERED SPECIES in yaur refuge 
Please list all current Federally Listed Threatened and Endangered Species served by your refuge 

Common Name 
Taxon (Plant, Mammal, Bird, 

Scientific Name (optional) Rept., Arnphib., Fish, Invert.) 

Please place a "1" by the habitat occupying the most area in your 
refuge, and a "2" and "3" by those occupying 2nd and 3rd most area 
Flooded bottomlands Deciduous forest 
Swamp Coniferous forest 
Marsh (Freshwater) Mixed forest 
Bog or Fen Open woodland 
Bayou 
Mudflats Grassland 

Desert 
River Tundra 
Estuary 
Lake Other (Specify) 

Marsh (Sattwater) Please fill in the name of the habitat 
Beach you, feel is most important for 
Dunes threatened and endangered species 
Mangrove in your refuge 

:I.. , . , . , , . . . . . . . . . . . , , . . .. . , , . , . ,, . . . . . . , . . .... , , , , , . . . . . . . . iwWQE8 Y Q # ~ , ~ ~ : ~ ; ; ~ ~ , : ~ ~ ~ : , ~  
..,. .,..,.,.,. .,.,.. . . . , ,  .,.,.:,...,...., . ..................... . . . . ,  . 

What are the "#I" and 
"#2" most important 
Air pollution 
Soil erosion 
Siltation 
Pesticide use 
Water contamination 
Flooding 
Expansion of 
agriculture 
Invasion of undesirable 
species 
Insect infestaton 
Disease 
Urban development 
Human disturbance 
Other (Specify) 
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Minnesota's Nongame Wildlife Program 

by 
Carrol L. Henderson 

Minnesota's Nongame Wildlife 
Program (NWP) has grown and diversi- 
fied considerably since it was created in 
the Department of Natural Resources' 
Section of Wildlife in March of 1977. 

The program began with the ap- 
pointment of the author as the supervi- 
sor of the nongame initiative and a bud- 
get of less than $30,000 per year. In the 
16 years that have elapsed since that 
modest beginning, the state nongame 
program has grown considerably. It is 
now a focal point for major initiatives in 
nongame wildlife management and res- 
toration, biological surveys, forest song- 
bird research, endangered species resto- 
ration, wildlife publications, habitat pres- 
ervation, biodiversity conservation, and 
integrated resource management. In 
1993, an annual budget of $1,030,000 
supported 148 different conservation 
projects. 

Organization 

The NWP has a full-time staff 
of 12 persons and another 12 sea- 
sonal and part-time techniciansand 
specialists. The nongame opera- 
tions supervisor oversees general 
program direction,education, pub- 
licity, land acquisition, trumpeter 
swan restoration, and landscaping 

nist position. The program secretary 
handles wildlife extension 'and informa- 
tion requests related to nongame, endan- 
gered species, nuisance wildlife, and 
rehabilitation. 

Six regional nongame specialists 
are a significant key to the long-term 
success and accomplishments of 
Minnesota's program. Five of these 
persons were hired in 1982 and continue 
in thoseregionalpositions to the present. 
A sixth position for southeastern Min- 
nesota was added in 1988. 

The regional nongame wildlife spe- 
cialists coordinate regional nongame and 
endangered species activities among 
other Minnesota DNR divisions such as 
forestry, parks, trails and waterways, 
waters, and enforcement. They also 
coordinate with field managers within 
the Section of Wildlife and Section of 
Fisheries. Responsibilities include lo- 
cal and regional educational programs 
and workshops, environmental review, 
networking with environmental groups, 

involvement with regional and forest 
planning, evaluation of old forest and 
old growth stands, identification and 
acquisition of selected nongame habi- 
tats, coordination with nongame re- 
searchers, surveys of colonial waterbird, 
bald eagle 'and osprey nest sites, and 
maintenance of regional nongame data 
systems in coordination with the Natu- 
ral Heritage data system in St. Paul. 

Other initiatives include surveys of 
selected species like common loons, 
terns, loggerhead shrikes, Blanding's 
turtles, purple martins, and red-necked 
grebes. Promotion of bat conservation 
and the installation of gates at selected 
bat caves have also been canied out in 
eastern and southeastern Minnesota. 

Education 

@WANTED@ 
mu aunt rrclwcb 
21 n@r lt bokn band 
nmund~mdndpl~.~ 
d h"""" d e l u p n n r  I 

, . 

SPOllED SKUNK ("CIVET CAT") 
SlGHTlNGS 

Project WILD and Aquatic WILD 
are both sponsored by the state NWP. 
Recent initiatives have includedthepub- 
lication of state supplements to Project 

WILD about Minnesota's deer 
management, and supplements for 
Blanding's turtle, exotic species, 
and bears. 

Several portable learning sta- 
tions have been developed or ac- 
quired for loan to schools through 
Project WILD, including those on 

for wildlife initiatives. The 
nongame research acting supervi- 
sor is in charge of nongame re- 
search, surveys, federally funded 
research coordination, and shares 
the overall endangered wildlife 
species responsibilities with the 
nongame operations supervisor 
The Nongame Program funds an 
environmental review position 
which is responsible for reviewing 
projects for impacts to endangered Among themany research projectsinitiated by Minnesota's 
species and Mtd Nongame Wildlife Program, the "wanted" posters are 

useful for soliciting information on little known species, 
munities. The funds such as tho spotted skunk (Spilogale putorius). Graphic 
a Natural Heritage Program bota- by Minnesota Nongame Wildlife Program. 

loons, animal adaptations, timber 
wolves, and wetlands. Landscap- 
ing for wildlife habitat demonstra- 
tion areas have also been devel- 
oped at several state parks and ar- 
eas. 

Habitat initiatives are coordi- 
nated with the state Scientific and 
Natural Areas Program, Wildlife 
Management Areaacquisition pro- 
gram, and private organizations like 
The Nature Conservancy and the 
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VALUE SIZE LOCATION 

DONATIONS 
Sugar Lake Shoreline easement $1 17,200 78.4 acres Itasca Co. 
Jean Williams easement $3 18,756 205 acres Carver Co. 
Big Sugarbush Lake peninsula $ 18,500 17.8 acres Becker Co. 
Neudecker WMA $ 13,500 1 1.76 acres Redwood Co. 

ACQUISITIONS 
Bassbrook WMA 3 13.45 acres Itasca Co. 
Techout Island, Angle Island WMA 5 acres Lake of the Woods Co. 
Carmen Borgerding Island WMA 24.1 acres Beltmi Co. 
Dugdale Pr‘airie WMA addition 160 acres Polk Co. 
Wig WMA 10.6 acres Kandiyohi Co. 

Table 1. Donations and acquisitions of land preserved by the Minnesota Nongame Wildlife Program during initiated through a bien- 
the last two years. nial grants program con- 

ducted by the NWP. This 
program serves to build 
the partnerships de- 
scribed above, attract stu- 
dents and other research- 
ers to Minnesota, and in- 
fluence the direction of 
research toward the pri- 
orities of the NWP. A 
major contrib,utor of 
funding for the 1992 
grants program was the 
DNR's Division of Parks 
and Recreation. 

Federal endangered 
species funds have been 

Trust for Public Lands. tory songbirds (Big Sugarbush Lake, approved for 1993 for work on common 
Much habitat protection occurs as a Bassbrook WMA, 'and the Jean Will- terns, black terns, rare birds of the Mis- 

result of coordination with DNR and iams easement), and herons 'and egrets sissippi River floodplain forest in south- 
County foresters through forest plan- (Wig WMA). east Minnesota, piping plovers, Karner 
ning processes that include nongame The total value of the land and ease- blue butterflies, dakota and powesheik 
and endangered species recommend?- ment donations, $467,956, is being skipper butterflies, and red-veined prai- 
tions. The NWP has just produced a matched by bonding funds through the rie leafhoppers. 
new brochure entitled "Woodlands and state's Reinvest in Minnesota Program Several NWP staff were involved 
Nong'me Wildlife" that is proving to be and is used for the l'and acquisitions with the Leech Lake Band of Chippewa 
very popular with foresters 'and private listed above. These totids m not re- and theU.S. Fish 'and Wildlife Service in 
landowners. Other significant habitat flected in the balance of the program hosting a statewide meeting in Decem- 
protection occurs as a result o t p e  envi- budget figures because these efforts are ber to discuss the status and manage- 
ronmentii review work that is done both self-supporting. ment needs of the common tern in Min- 
at the regional level by the nongame nesota. This meeting included a com- 
specialists 'and in St. Paul. Habitat ini- Research prehensive discussion of strategies nec- 
tiatives continue to be a focal point of essary for both protection and recovery 
nongane program activity. At the core A total of 30 wildlife research of the state's dwindling common tern 
of this effort is the Natural Heritage projects were c'arried out in 1992. In population. 
Information System for maintaining almost all cases, initial support from the "Wanted posters have proven to 
records of endangered, threatened, 'and NWP has assisted researchers in raising be a useful way to generate preliminary 
special concern wildlife species. additional funds from several of the 50 distributionalinformation on species for 

In some cases where important cooperative funding organizations who which little is currently known, 'and fu- 
nong'me wildlife habi~7t does not fit the also participated in these projects. This ture research or a re-evaluation of status 
acquisition criteria of The Nature Con- is part of the key to effectiveness in is planned. Last year this strategy was 
servancy, Wildlife Management Area carrying out nongame research as well used to solicit black tern sightings from 
(WMA)program,orScientificandNatu- asother NWPactivities - networking for the public; this year sightings are being 
ral Areas progr'm, the Nong'me Wild- conservation. Many NWP projects lead requested for spotted skunks. 
life Progr'm does acquire land for des- tothedevelopmentofp~xtnerships which A major initiative of the Nongame 
ignation as Wildlife Management Ar- broaden the Program's organizational WildlifeandNaturalHeritagePrograms 
eas. In two cases land easements have support and the funding base. In 1992, in 1993 is the revision of the state list of 
also been accepted. Table 1 summarizes research projects focused on surveys endangered, threatened, and special con- 
the land preserved by the NWP in the 'and ecological studies of such diverse cern species, which has not been modi- 
last two years. species and taxa as mussels, Forster's fied since it was first created ten years 

These land acquisitions have in- terns, dragonflies, wood turtles, pr'airie ago. A technique for evaluating a spe- 
cluded important habitat for common leathoppers,commonloons,Karnerblue cies' risk of extinction is being devel- 
terns (Techout Is.), bald eagles (C'urnen butterflies, bored owls, piping plovers, oped to assist this process. The goal is to 
Borgerding WMAand SugarL'akeshore- black terns, migratory songbirds, cisco, have recommendations for changes to 
lineeasement), pr'airie chickens and san- pr‘airie chickens and prairie voles. the list ready for the public review pro- 
dhill cranes (Dugdale WMA), migra- Many research projects have been cess by J'anuary 1 of 1994. 
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The focal project of Minnesota's 
nongame research effort is the Forest 
Bird Diversity Initiative. This-long term - 
research and monitoring project was ini- 
tiated in J'wuary of 1992. This coopera- 
tive effort involves many organizations 
and institutions, including the Natural 
Resources Research Institute of theUni- 
versity of Minnesota, Duluth, U. S. For- 
est Service, U. S. Fish and Wildlife 
Service, Environmental Protection 
Agency, National Fish and Wildlife 
Foundqtion, Minnesota Wood Promo- 
tion Council, Rajala Lumber Company, 
Rasmussen Millwork Inc., Minnesoh 
Audubon Council, and the J. F. Bell 
Foundation, with primary funding from 
the Environmental Trust Fund (state lot- 
tery proceeds) at a level of $500,000 per 
biennium. 

The goal of this initiative is to de- 
velop landscape management tools to 
maintain the state's unique diversity of 
forest birds while accommodating the 
needs of the timber industry. This is the 
fust comprehensive effort in the U. S. 
designed to gather &TLT to develop forest 
management tools that integrate the di- 
verse habitat needs of forest birds with 
other traditional forest management pnc- 
tices. It complements and builds upon 
other forest biodiversity projects being 
supported by the ,Nongame Program. 
(For a summary of this or other nongame 
research projects, write to Nongame 
Wildlife Program, Box 7, DNR, 500 
Lafayette Rd., St. Paul, MN 55155.) 

Minnesota County Biological 
Sutvey 

Effective natural resource plan- 
ning, environmental review, endangered 
species protection and land acquisition 
depends on having high quality data 
about the distribution and abundance of 
species and natural communities. In 
many cases such data is old aid incom- 
plete. The Minnesota County Biologi- 
cal Survey (MCBS) is a systematic 
county-by-county inventory of signifi- 
cant natural areas, natural communities, 
rare plants and ~ i m a l s .  The new dtta 
generated by the survey is entered into 
the Natural Heritage Information Sys- 
tem. The MCBS animal surveys will 
utilize a field staff of 16 persons in 

Peregrine falcon (Falco peregrinus) chicks, 
like this one, are raised by falconers and 
released in the wild. Photo by Minnesota 
Nongame Wildlife Program. 

Houston and Winona counties in 1993. 
Target species this year include mass- 
sauga rattlesnake, wood turtle, 
Blanchard's cricket frog, black rail, log- 
gerhead shrike, and Indiana bat. 

This comprehensive strategy for 
surveying rare, natural features has 
yielded new state records, many new 
county records, and identified signifi- 
cant natural areas that were previously 
unknown to scientists. For example, 
MCBS surveys in five northwestern 
counties resulted in a 775% increase in 
state-listed bird records. Since MCBS 
began in 1987, over 4,400 locations of 
rare features have been discovered and 
added to the Natural Heritage Database 
by its staff. This represents 29% of the 
total number of m ,features on the 
database. In addition, a total of 3804 
potential natural areas have been identi- 
fied. Of these, seven have become state 
Scientific and Natural Areas. Acting on 
MCBS findings, The Nature Conser- 
vancy recently purchased 7,148 acres of 
aspen parkland in Kittson and Roseau 
counties for tr,ulsfer to the DNR. The 
site was identified as a protection prior- 
ity because it is a large complex of 
relatively undisturbed natural prairie, 
and communities including fen, prairie, 
and brushland. Rue  'animal species 
inhabiting the site include timber wolf, 
s'andhill crane, marbled godwit, yellow 
rail, and sharp-tailed sparrow. 

Surveys have been completed in 20 
of MinnesoLl's 87 counties. They are 
underway in five counties, and will be 
continued as funding allows. The bien- 
nial budget for the MCBS is $1,549,000 
and is derived from the state Environ- 

mental Trust Fund, General fund, Rein- 
vest in Minnesota funds, and nongame 
wildlife checkoff. 

Species Restorat ion 

Peregrine falcons. From 1982 
through 1989, a total of 189 peregrine 
falcon chicks were hacked in Minne- 
sota, and 169 were successfully fledged. 
In 1992, ten pairs of falcons produced 
30 chicks in the state. The peregrine 
falcon project has been a cooperative 
effort of theRaptor Center at the Univer- 
sity of Minnesota, the Bell Museum at 
the U. of MN., theMinnesotachapter of 
The Nature Conservancy, Minnesota 
Falconers' Association, U. S. Fish and 
Wildlife Service, U. S. Forest Service, 
and other organizations and individuals. 
The Nongame Wildlife Program has been 
the single largest funding source for the 
project. A total of $130,000 has been 
spent on falcon restoration by the NWP 
since 1982. 

Trumpeter swans. While the per- 
egrine falcon restoration could depend 
on other similar restoration efforts for 
techniques and advice, the trumpeter 
swan restoration effort had to pioneer 
techniques ranging from bird transport 
and release strategies to wintering strat- 
egies and markmg techniques. This 
project was J s o  the first to obtain trum- 
peter swan eggs from Alaska. A total of 
167 two-year-old swans have been re- 
leased since 1987. Approximately one 
swan in four survives to mate and breed 
at the age of four. Last year eleven pairs 
of swans raised 29 cygnets in the wild. 
These sw'ans are migrating to locations 
that range from west central Minnesota 
to Iowa, Missouri, Kansas andNebraska. 
By releasing the swans in wetlands that 
completely freeze over in winter, this 
project has forced the swans to develop 
migratory traditions. Most of the swans 
have been released in the vicinity of the 
Tamarac National Wildlife Refuge in 
northwest Minnesota. 

This has been a cooperative effort 
with the Dellwood WildlifeFoundation, 
The Trumpeter Swan Society,U. S. Fish 
'and Wildlife Service, White Earth Band 
of Chippewa, MinnesotaZoo, Brookfield 
Zoo, Alaska Zoo, Hennepin County 
Parks 'and Delta Waterfowl Research 
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Station. 
Eastern bluebirds. Bluebird res-. 

toration has been achieved through a 
cooperative effort with the Bluebird 
Recoveq Program of the Audubon 
Chapter of Minneapolis. The Nongame 
Wildlife Program produced slide tapes, 
posters and sponsored workshops to ini- 
tiate this project in the early 1980s. In 
1982, a total of 150 volunteers reported 
raising 1490 bluebirdsin their nest boxes. 
In 1992, there were 534 volunteers who 
reported raising 14,786 ' bluebirds-a 
tenfold increase in the past ten years. 
Many other birds like tree swallows, 
black-capped chickadees, house wrens, 
and white-breasted nuthatches havealso 
benefited from this project. 

Wild Bird Recreation 

M'my of the early efforts to help 
nongame wildlife in Minnesota have 
focused on surveys, research, habitat 
management and preservation, 'and edu- 
cation. Efforts to work with the growing 
"wild b i rd  industry to promote therec- 
reationd aspects of birding, bird feed- 
ing, wildlife photography, placing nest 
boxes, and lLandscapif" for wildlife are 
now being undertaken. The books 
Woodworking for Wildlife and Land- 
scaping for Wildlife are part of that tot14 
effort. A tot21 of 85,000 Woodworking 
for Wildlife books and 40,000 Land- 
scaping for Wildlife books have been 
sold or distributed to ctzte. 

According to 1991 statistics from 
the U. S. Fish 'and Wildlife Service, over 
1.9 million persons in Minnesota are 
"nonconsumptive" users of the fish and 
wildlife resource. Except for about 
150,000 persons who m'ake annual do- 
nations to the state nong'me wildlife 
checkoff on the state tax forms, 
nonconsumptive users contribute little 
to funding the conservation of fish and 
~ildlifelnong~mel or endangered spe- 
cies. The average contribution per year 
pro-rated to 'all users is $50  per year for 
support of wildlife conservation. In 
contrast, Minnesoh anglers provide an 
average of $15.00 per year for state 
conservation efforts through licenses, 
sLmps, 'and excise Lures. Minnesota 
hunters pay an average of $51.00 per 
year in licenses, stamps, 'and excise Lures 

in support of state conservation projects. 
Recent declines in nongame wild- 

life checkoff income have highlighted 
the need for a broader funding base for 
nongamelendangered wildlife species. 
A specific initiative for the benefit of 
wild birds is now being explored in 
cooperation with the International As- 
sociation of Fish and Wildlife Agencies. 

Nongame Wildlife Checkoff 

Thenongame wildlife checkoff gen- 
emted $523,743 in 1980-its fust year. 
Donations increased through 1988 when 
they hit apeak of $1,072,45 1. A change 
in the state withholding formula caused 
a substantial drop in the number of tax- 
payers who received refunds in 1989, 
and that caused a drop in revenue to 
$944,886. Since that time the donations 
have ranged from about $950,000 to 
$975,000. These funds accrue in the 
state "nongame wildlife management 
account" and are appropriated bienni- 
ally for expenditure by the NWP, based 
on receipts for the previous two years 
'and projections for the upcoming year. 
For Lax year 1992 the donation rate is 
about 6.2% and the average donation is 
$7.25. 

Philosophy and Trends 

During the fust 16 years of the 
nongame wildlife progr'am there have 
been many accomplishments that pro- 
videencouragementfor the future. There 
have been successes with single-species 

Mussel surveys on the state's rivers have 
yielded much new information about 
distribution and status of endangered 
mussels such as this Higgin's eye pearly 
mussel, (Lampsilis higginsi). Photo by 
Minnesota Nongame Wildlife Program. 

projects like peregrine falcons, trum- 
peter swans, and bluebirds. An excep- 
tional data base has been built in coop- 
eration with the Natural Heritage Pro- 
gram, and the Minnesota County Bio- 
logical Survey has become a model for 
searching out new information on rare 
plants, wildlife and natural communi- 
ties. The regional wildlife specialists 
have been successful at beginning to 
incorporate nongamelendangered spe- 
cies considerations into the fabric of 
Minnesota DNR management decisions 
regarding the management of forests, 
parks, wildlife management areas, and 
public waters. 

Within the Minnesota DNR, re- 
source management is slowly shifting 
from single species initiatives to broader 
community and ecosystem-level man- 
agement strategies that require much 
greater nongami input through the 
agency's Integrated Resource Manage- 
mentandsustainability initiatives. Even 
the definition of nongame has changed. 
Initial program efforts dealt primarily 
with birds, mammals, reptiles and am- 
phibians. Now there are projects to 
learn more about mussels, butterflies, 
caddisflies, prairie invertebrates, fishes, 
and other species that are important com- 
ponents of Minnesota's biodiversity. 
People are realizing that nongame spe- 
cies comprise the majority of species in 
our natunl environments, but the state 
Nongame Wildlife and Natural Heri- 
tage Programs must become better 
funded and more deeply involved in 
broader resource management decisions 
in order to make the conservation of 
biodiversity a reality. 

We expect to see the nongamelen- 
dangered species program continue to 
mature in the next decade as we tackle 
broader ecological management chal- 
lenges like the preservation of Neotropi- 
cal migrant songbirds and management 
of forest and stream biodiversity. The 
broad base of public support that we 
have experienced for our Minnesota 
Nongame Wildlife Program and the in- 
come tax checkoff provide hope and 
optimism for future progress. 

Carrol L. Henderson is the supervisor for the 
Minnesota Nongame Wildlife Program. He can 
be contacted at Box 7, 500 Lafayette Road, St. 
Paul, MN 55155; Tel. (612) 296-0700. 
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Technical Note 
Tracking Contaminants in Fish, Wildlife and on Refuges 
with the BEST Program 

Environmental contaminants from 
urban, agricultural and industrial sources 
are seriously threatening the nation's 
fish and wildlife populations. Billions 
of pounds of toxic chemicals are re- 
leased annueally into the air, water and 
lands of the United St?tes. Exposure to 
these chemicals is affecting many of the 
trustresourcesof theU.S. Fish and Wild- 
life Service (USFWS). These include 
more thrtn 91 million acres of National 
Wildlife Refuge lands and associated 
biota, as well as migratory birds, endan- 
gered species, anadromous fish, marine 
m'mmals and their respective habitats. 

A New Biomonitoring Program 

USFWS has been monitoring con- 
taminant levels in certain indicator spe- 
cies since the mid 1960s under the Na- 
tionalCon~minants BiomonitoringPro- 
gram. However, the expanded range of 
contaminant impacts affecting fish and 
wildlife populations today has required 
it new approach to this serious environ- 
ment- problem. The Service's new 
Biomonitoring of Environmental Status 
and Trends (BEST) Program will iden- 
tify, monitor, and respond to the effects 
of con temporary envuonmen tal prob- 
lems associated with fish and wildlife 
resources. 

The goals of the BEST progr'm are 
to: 

1. Determine the status and trends 
of environmental contuninants and their 
effects on natural resources; 

2. Identify and assess the major 
factors affecting fish and wildlife re- 
sources and provide current and predic- 
tive information to alleviate impacts; 

3. Provide summary information in 
:i timely manner to managers and the 
public to guide conservation efforts. 

Successfully achieving BEST'S 

the pathways and probable contaminant 
sources? What are the major contami- 
nant threats to USFWS Trust Resources 
(e.g., migratory species, endangered 
species, anadromous fish, selected ma- 
rinemammals)? Which TrustResources 
are degrading or improving on a nri- 
tional, regional, and local scale? 

Program Concepts and 
Components 

The BEST Program will use a com- 
prehensive ecosystem-based approach 
to address the transport, fate and effects 
of contaminants on trust resources. A 
national biomonitoring network will be 
established which will evaluate impacts 
at tissue, organism, population, commu- 
nity 'and ecosystem levels. 

The BESTprogm will utilize four 
bioassessment techniques or pathways 
of investigation: 

1. Ecological Surveys will be used 
to assess changes in composition, struc- 
ture, ,and function of plant and animal 
communities. 

2. Biomarkers such :is physiologi- 
cal anomalies will be dtilized to measure 
fish and wildlife exposure to contami- 
n'mts. 

3. Bioassays and Toxicity tests will 
measure the relative species response to 
contaminant exposure in natural sys- 
tems. 

4. Residue Analysis will determine 
the ecological pathways and prevalence 
of various contuninants. 

Partnerships for the acquisition of 
high quality dm and information, in a 
cost-effective manner, will be impon.int 
in facilitating effective operation of the 
BEST Program. Inter-agency coordina- 
tion between the BEST Program and 
monitoring progr'uns of the U.S. Envi- 
ronmental Protection Agency, U.S. Geo- 

by Valanne Glooschen ko 

Initial steps have been completed in 
progress toward the BEST Program's 
full implementation (anticipated in Fis- 
cal Year 1996). Pilot projects currently 
underway in 1993 include: 

1. Field evaluation and interpreta- 
tion of selected BEST methodologies at 
units of the Klamath Basin National 
Wildlife Refuge, California and Oregon. 

2. Testing method/protocols for air 
quality monitoring in the Alaska Mari- 
time National Wildlife Refuge, Tuxedni 
Wilderness Area, Alaska. 

3. Monitoring the Trust Species 
component: Bald eagles and their habi- 
tat in the Great Lakes region. 

4. Test of the repeatability of the 
Contaminants Monitoring Manual at the 
Laguna AtascosaNational WildlifeRef- 
uge, Texas. 

The BEST program is the only fed- 
eral biomonitoring program that will 
document the current level of impacts to 
the nation's fish and wildlife resources 
in a predictive and action-oriented man- 
ner. Working with other federal 
biomonitoring agencies, the informa- 
tion produced by the BEST Program 
will support numerous federal, state, 
and local efforts to prevent and address 
contaminants-related impacts to fish and 
wildlife. 

Valanne(.ilwschenkois aRegionalBiomonitoring 
Coordinator forthe U.S. Fish and Wildlifesenice 
(USFWS), in Atlanta. (:;A. For further infonna- 
tion, please contact one of the following Regional 
Bion~onitoring Coordinators: Jim Coyle, Region 
1, USFWS, Eastside Federal Complex, 011 NE 
1 lth Ave., Portland, OR 97232-4181; Bryan 
Pridgeon, Region 2, USFWS, 500Gold Ave., SW. 
,P.O. Box 1305, Albuquerque, NM 87103; Tim 
Bartish,Region 3, USFWS, BishopHenry Whipple 
Federal Bldg., Fort Snelling, 1 Federal Ilrive, 
Twin Cities, MN 551 11; Valanne (;looschenko, 
Region 4, USFWS, 75 Spring St., SW, Atlanta, 
(?A 30303; Lauriehchardson,Region5, USFWS, 
300 Westgate Center [)rive, Hadley, MA 01035- - 

goals will answer many questions, such logical Survey, and National Oce'mic 9589; Law (;amble, Reg~on 6,  USFWS, 134 

as: What contaminants are affecting and Atmospheric Adminisuation is cur- 
~ O ~ ~ ~ ~ $ ~ ~ ~ ~ ~ , ~ g ? , ' ~ ~ ~ ~ ~ ~ ~ ;  

National Wildlife Refuges 'and what are rently underway. 101 1 East Tudor Rd., Anchorage, AK 99503. 
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Book Reviews 
Animal Biomarkers as Pollution Indicators 
By David Peakall. 1992. 
Chapman and Hall. New York. $75.50 cloth. 291 pp. 

Over the last decade, conservation 
biology has emerged as a legitimate 
scientific discipline focusing on conser- 
vation of species 'and ecosystems. Un- 
fortunately, the effects of toxic pollut- 
'ants on species 'and ecosystems has re- 
ceived scant attention in much of the 
conservation biology literature. With 
some exceptions (e.g. DDT, selenium) 
environmend toxicologists have often 
failed to deal with the ecological and 
conservation implications of toxic pol- 
lution. Until the fields of conservation 
biology and environmental toxicology 
'are more tightly integrated those con- 
cerned about both disciplines will have 
to integrate information from each field. 

David PeLakLall's recent book, Ani- 
m l  Biomrkers us Pollution Indicators 
provides us with a source of toxicologi- 
cal information potenti'ally useful for 

conservation purposes. Beginning with 
a general introduction to hazard assess- 
ment, Peakall also provides chapters on 
biomarkers of toxic exposures for the 
nervous and reproductive systems. 
Biomarkers of genetic , hormonal, and 
immunological damage are also cov- 
ered. Finally, chapters on the relation- 
ship between behavior and physiologi- 
cal changes and the use of biomarkers in 
environmental assessment are provided. 

Development of biomarkers for 
toxic exposure is an important field of 
study, especially as it relates to environ- 
mental monitoring. Although Peakall's 
book does provide a general overview of 
the field, it does have several shortfalls. 
For ex'unple, while m'any of the tables 
and figures present a useful integration 
of information in a readily accessible 
format, the text is often simply areitera- 

Saving Our Planet: Challenges and Hopes 
By Mostafa K. Tolba. 1992. 
Chapman and Hall. London. $25.00 paper. 287 pp. 

Mostcafa Tolba focuses on the de- 
grading conditions of the environment 
'and the impacts of human activities, and 
how this has adversely 'affected our food, 
water 'and natural resources. He identi- 
fies the challenges 'and priorities we 
must undertake for our own stake as well 
as future generations. 

In Part I, the author provides 'a11 
extremely useful summary of environ- 

y mental problems related to air, soil and 
water pollution, climatic change, and 
loss of biodiversity. In Part 11, he high- 
lights the environmental impacts of de- 
velopment activities on food and agri- 
culture, energy use, industry, transport 
'and tourism. In Part 111, he describes 
impacts of development activities on 
hum'an health, population growth, hu- 
man settlements, and peace 'and security 
concerns around the globe. In Part IV, he 

presents the perceptions 'and attitudes 
toward environmend impacts and re- 
sponses to upgrade and upkeep. In Part 
V, he focuses on some of the challenges 
'and priorities for action to protect envi- 
ronmend quality, and to preserve and 
conserve natural resources. 

Tolbarightly points out that human 
activitieshavereshaped the world'snatu- 
ral land cover. Indiscriminate destruc- 
tion of forests and woodlands, the over- 
grazing of vegetation, 'and improper 
management of agricultural l'and, have 
all resulted in extensive degradation of 
land and biological resources. 

On occasions, the author appears 
biased towards developed countries. For 
example, although advocating the prin- 
ciples of pollution prevention vital to 
waste reduction and prevention, he f'ails 
to point out those countries responsible 

Reviewed by David J. Zaber 

tion of published studies without suffi- 
cient integration. In addition, certain 
important concepts such as what consti- 
tutes an adequate baseline or "control" 
environmental condition are given only 
cursory treatment. 

Despitecertain drawbacks, this book 
provides a useful introduction to the 
subject of biomarkers in animals. None- 
theless, given our understanding of hu- 
man behavioral ecology, especially as it 
relates to resource use and abuse, it 
remains to be seen whether environ- 
mental monitoring using bIomarkers will 
provide information truly useful for en- 
vironmental management. 

David J. Zaber is a Ph.D, student in the School of 
Natural Resources and Environment at the Uni- 
versity of Michigan. His research focuses on 
ecosystem-based environmental protection pro- 
grams. 

Reviewed by Shivaji Prasad 

for disposing hazardous waste materials 
in developing countries. At certain 
places, the author has misrepresented 
facts and twisted the statistics, treating 
developing countries as scapegoats by 
ascribing irrelevant factors as causes of 
environmental degradation. 

The text has been researched exten- 
sively citing over450 currentreferences. 
Technically, the color contrast in certain 
figures may be confusing to readers. 
However, overall, the text presentation 
is excellent, and this book may serve as 
a great resource for introductory-level 
teaching and referencing. 

Shivaji Prasad is a Ph.1). Candidate in the School 
of Natural Resources and Environment at the 
University of Michigan. He is applying his exper- 
tisein agriculture, remotesensing,andgwgraphic 
information systems to solving water resource/ 
environmental problems. 
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Endangered Species 
Reauthorization Bills 

The following is an annotated list of 
current bills introduced in this Congress 
dealing with reauthorization of the En- 
dangeredspecies Act (ESA). H.R. 2043, 
The Endangered Species Act Amend- 
ments of 1993; introduced by Gerry 
Studds, John Dingell, and Jim Saxton; 
69 co-sponsors. S. 921, The Endan- 
geredspecies Act Amendments of 1993; 
introduced by Max Baucus and John 
Chitfee; 14 co-sponsors. H.R. 1490, 
Endangered Species Act Procedural 
Reform Amendments; introduced by 
Billy Tauzin 'and Jack Fields; 50 co- 
sponsors. H.R. 1992, Endangered Spe- 
cies Improvement Act; introduced by 
Bob Smith; 12 co-sponsors. H.R. 1414, 
Human Protection Act; introduced by 
H'ansen; 21 co-sponsors. H.R. 2207, 
Common Sense Amendments; intro- 
duced by Brewster; 5 co-sponsors. H.R. 
888, bill to 'mend the Endangered Spe- 
cies Act of 1973; introduced by Fields; 
3 co-sponsors. Bills H.R. 2043 and S. 
921 would result in a strengthened reau- 
thorized Endangered Species Act, and 
are the bills supported by the Endan- 
gered Species Coalition, a group of over 
70 environmentid organizations work- 
ing for ESA reauthorization. Some of 

the organizations in the Co'dition are the 
American Association of Zoological 
Parks and Aquariums, Defenders of 
Wildlife, Environmental Defense Fund, 
National Audubon Society, Natural Re- 
sources Defense Council, Sierra Club 
'and The Wilderness Society. Watch for 
an analysis of the current endangered 
species bills in an upcoming article in 
the UPDATE. 

"Ecosystem" Issue, 2nd Printing, 
Now Available 

Due to popular demand, a second 
printing of the Special lssue of the En- 
dungered Species UPDATE, entitled, 
"Exploring an Ecosystem Approach to 
Endangered Species Conservation" is 
now available. This issue contains 13 
nrticles and an introductory note by au- 
thors from universities, conservation 
organizations 'and government agencies 
that address the theory and implemenct- 
tion of the ecosystem approach to pro- 
tecting biodiversity. The Speciul Issue 
tackles ecosystem approach questions 
within three sections: Science and Man- 
agement, Policy, and Education. Unique 
'and timely in its coverage of an emerg- 
ing approach to consetvation, the Spe- 
ciul Issue offers great material for policy 

planning and training sessions, courses, 
and discussion. 

Single copies of this 62-page issue 
can be purchased for $6.00 (including 
postage). For orders of 20 or more, the 
price is $5.00. For orders outside the 
U.S., please add $1.00 per issue for 
shipping. Send check or money order 
(payable to The University of Michi- 
gan) to the Endangered Species UP- 
DATE, School of Natural Resources and 
Environment, University of Michigan, 
Ann Arbor, MI 48109-1 115. 

USFWS Endangered Species 
Technical Bulletin 

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

Announccmcnts for (he Bulletin Board are wel- 
comed. ESA Reauthorization bilk information 
from Endangered Specics Coalition Monthly Up-  
date. 
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