


January-February 1993 Vol. XVIII No. 1 

z— n z s^ zz n = sn s^ zn s^ ^ = m z^ 

Technical Bulletin U.S. Department of the Interior 
Fish and Wildlife Service 

Positive Effects of Hurricane Hugo: 
Record Years for Puerto Rican Parrots Nesting in the Wild 

by J. Michael Meyers, Francisco J. Vilella, and Wylie C. Barrow, Jr. 

Editors note: When Hurricane Hu^o 
struck in 1989, it had serious impacts on 
some species ofivildlife as well as on people. 
Red-cockaded woodpeckers (I'icoides borea-
lis) in South Carolina, for example, were 
hit particuLirly hard. (See Bulletin Vol 
XIV, No. 9-10.) But the folloiving account 
shows that, for at least oiw species, the storm 
may have had a silver linitig: 

In September 1989, Hurricane Hugo 
passed over the Luquillo Motinrains of-
Puerto Rico. The rain forest in these 
mountains is the last refuge of the criti-
cally endangered Puerto Rican parrot 
(Amazona vittata). As expected, fewer 
parrots were counted in this part of the 
(Caribbean National Forest in 1990, but 
over the next 2 years tlie wild flock pro-
dticed a record number of young. Environ-
tiientiil chiinges catLsed by Hurricane Hugo 
may have played a p;irt in these increases. 

Since the arrival ol Huropeans in the 
C^aribbean 500 years ago, man\' of the 
unique wildlife species of these islands 
have declined or become extinct. The 
Puerto Rican parrot was once abundant 
and widespread, but by the early 1970s 
deforestation, hunting, and nest robbing 
had reduced its population to 13 indi-
viduals. I'orttinately, a cooperative etilort 
of the U.S. Fish and Wildlife Service 
(FWS), U.S. Forest Service (FS), and 
Puerto Rico Department of Natural Re-
sources has prevented the extinction of 
this bird, the only endemic parrot species 
remaining in Puerto Rico and the Virgin 
islands. From 1971 to 1989, the number 
of Puerto Rican parrots grew from fewer 
than 20 to more than 88. 

Post-hurricane Population 
Increases 

In August 1989, one month before 
Hur r i cane Hugo, 47 i 'uer to Rican 
parrots were counted in the wild. Fhree 
months after the storm, only 20-22 par-
rots were seen, and only 3 breeding pairs 
were known to have survived. 'Fradi-
tional foraging areas may have been 
devoid of food after the htirricane, which 

strtick before the parrot's winter breeding 
season. In 1990, breeding activity was 
low; three pairs nested, but only one pair 
sticcessfully fledged young. 

In both 1991 and 1992, however, the 
wild flock of Puerto Rican parrots pro-
duced a record six successful nests each 
year, the highest ntmiber since the 
1950V. In f991, 6 pairs nested in the 

(continnc/l oil page 10) 
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Regional endangered species staflFers 
have provided the following news: 

Region 2 - Four of the voting 
whooping cranes (Griis ameriama) re-

leased in Febriiar\' in central Florida as 
member s of the Hrst a t t e m p t e d 
nonmigratory Hock have been killed by 
bobcats (Felis rufus), confirming biolo-
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gists' concerns that the inexperience of 
the captive-bred birds with wild predators 
would contribute to early lo.sses. 

"We anticipated the threat of" bobcats 
and removed several of the animals from 
the site before the whooping cranes were 
released. We also removed bobcats afirer 
the birds were on their own," com-
mented Dr. jim Lewis, Fish and Wildlife 
Service (FWS) Nat ional W h o o p i n g 
Crane Coordinator. "We had condi-
tioned the cranes raised at the hiterna-
tional Crane Foundation to flee from 
predators using humans and dogs," he 
added. "Next time, we mav create a ro-
bot bobcat or enlist a real tomcat— 
declawed and defanged, of course—to 
develop the wariness essential for self-
preser\'ation. Releasing these birds into 
the wild is a bit like t;iking teenagers who 
have only known a protected atmosphere 
and turning them loose in the center of a 
crime-ridden cit\', with the expectation 
that they'll prosper. However, the longer 
the cranes sur\'ive in their new environ-
ment, the better their chances will be for 
sticcessfiil acclimation." 

For several weeks, the whooping cranes 
ate commercial feed along with natural 
prey—crayfish, aqtiatic insects, snails, 
and freshwater shrimf)—stocked in two 
small ponds in the 3/4-acre (0..^ hectare) 
pen where they were quarantined. 'Fhe 
release of the first six cranes into their 
temporary enclosure attracted national 
television and newspaper reporters to a 
press conference in Kissimmee Prairie on 
Januar\' 7. Fhe birds had been shipped 
the day before from the International 
Crane Foundation (K'F) in Baraboo, 
Wisconsin. 

At the pre.ss conference, FWS Director 
John Furner, Assistant Flxecutive Director 
of the Florida Ciame and Fresh Witer 
Fish Commission Al F^gbert, Whooping 
C'rane Coord ina to r Jim Lewis, and 
Florida biologist Steve Nesbitt spoke 
about partnership efforts to restore this 
F'ndangered species to its historic range. 
Using telephoto lenses, the media filmed 
and photographed the cranes from a 
blind otitside their enclostire. 

(contimnvl on page 11) 
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Eastern Timber Wolf Recovery Progresses 
in the Lake Superior Region 

by L. David Mech 

A milestone on the way to recovery of 
the eastern timber wolf (Canh lupus 
lycaon) in the United States was reached 
in 1991 with the first documented repro-
dtiction of wolves in mainland Michigan 
since 1956. A newly-formed mated pair 
produced a minimum of six pups in the 
central Upper Peninsula, according to 
James Hammill of the Michigan I^epart-
ment of Natural Resources. At least five 
of the pups sur\'ived into the winter of 
1991, and three more in 1992. At least 
20 wolves are now known to inhabit 
northern Michigan; some of their ranges 
straddle the border with Wisconsin. 

Wisconsin's wolf population also has 
hacf another banner year, reaching its 
highest level since wolves began recolo-
ni/.ing the State in about 1975. Adrian 
Wydeven of the Wisconsin Department 
of Natural Resources estimates that 40 to 
50 wolves in 14 packs now inhabit Wis-
consin. Fhese increases represent one of 

the great successes of the Endangered 
Species Act, which protects wolves in the 
48 conterminous States. 

Neighboring Minnesota's wolf popula-
tion has also increased. The population 
of 600-700 wolves in the early 197()'s has 
grown to 1,550 to 1,750, according to 
the Minnesota Department of Natural 
Resources. This buildup promoted the 
dispersal of wolves from Minnesota to 
Wisconsin, which began the long, slow 
recolonization process. hlowever, a 
stretch of highly developed area sotith of 
Duluth and Lake Superior, including a 
foin--lane interstate highway, effectively 
separates all but one or two Minnesota 
packs from Wisconsin and allows only 
the most determined dispersers to reach 
Wisconsin. 

A goal of the Eastern Timber Wolf Re-
covery Plan is a combined Wisconsin/ 
Michigan population (outside of Isle 
Royale, Michigan) of 100 wolves during 

winter for at least 5 consecutive years. 
The population is well on its way to 
reaching that goal. 

From abotit 1975 to 1985, the wolF 
population in Wisconsin and Michigan 
seemed unable to gather enough momen-
tum to increase. Although incidental, ac-
cidental, and deliberate illegal taking of 
wolves accounted for some of the lack of 
population growth, new diseases stich as 
canine parvovirus, Lyme disease, and 
heartvvorm probably contributed. Al-
though these problems cont inue to 
plague the wolf in the Lake Superior re-
gion, and may yet slow or prevent recov-
ery, there is considerable reason for opti-
mism as the wolf population appears to 
be increasin". 

Dr . Mcc l i is a wol t specialist w i th tl ic U.S. I'isli 

and VCildlili.- SL-rvicc, I 'atuxcii t ^ ' i l d l i k - Rcscarcli 

( "cnt iT ( inai l in i ; address: N o r t h (Central l orcst 

I 'xpcri i iK' i i t Station, 1492 I 'olwcl l Avenue, St. 

Paul, Minnesota S t 108). 

Forensics Lab Identifies Animals Killed 
in Wyoming and North Dakota as Wolves 

Iwo large canids killed in Wyoming 
and North Dakota in late 1992 have 
been identified b\' the Fish and Wildlife 
Service's (FWS) National Forensics l.abo-
rator\' in Ashland, Oregon, as gray wolves 
(Civiis lupus), which are listed in all 48 
conterminous States under the Endan-
gered Species Act. 

One of the wolves was shot and killed 
last September (see Bulletin Vol. XVII, 
No. 9-11) in Bridger-Teton National 
Forest, just south ofYellowstone Natiotial 
Park, by a hunter who said he thought it 
was a coyote (Canis Litnnis). After closer 
examination, the hunter notified authori-
ties because of the animal's size and re-
semblance to a wolf. Up to that time, 
wolves were not cotifirmed to occur in 
Wyotiiing since they were exterminated 
from the State earlier this centurv. Au-

thorities declined in this case to prosecute 
the man for violating the Act. However, 
the incident puts hunters on notice that 
wolves may be present in the Yellowstone 
area and emphasizes the importance of 
positively idetitifi'ing one's target when 
hunting. 

The atiimal was sent to the Nationd 
Forensics Laboratory for genetic analyses 
to confirm its identit)'. Scientists at the 
lab compared DNA from the animal to 
DNA from 1 1 wolves frotn Montana, 11 
from Alaska, 9 frotn Minnesota, and in-
dividual satiiples of Mexican wolf (Cjviis 
lupus hailiyi), co)'ote, and domestic dog 
(including elkliound, Gertnan shepherd, 
Labrador retriever, Rotnveiler, collie, and 
husky/wolf hybrid). Two difterent analy-
ses — nuclear DNA and mitochondrial 
DNA — were ttsed. According to lab 

reports, mitochondrial DNA of the ani-
mal killed in Wyorning was similar to 
fotir gray wolf reference standards and 
identical to the lineage found in gray 
woK-es in western Montatia. 

"It is not unusual for lone wolves to 
disperse from a pack and travel hundreds 
of tniles in search of a mate or another 
pack, or to establish a new territorv," said 
Ralph Morgenweck, FWS Denver Re-
giotial Director. "Identification of this-
animal as a wolf does not affect the F^nvi-
ronmental Impact Statement presentK-
being drafted on reititroduction of wolves 
into Yellowstone National Park." 

'Fhe other animal identified as a gray 
wolf by the National Forensics Labora-
tor\' was shot in November near Watford 
C]it}', North D;ikota. "The black color 

(comiuned on page 15) 
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Listing Proposals — December 1992 
Forn'-one species — 38 plants and 3 

fishes — were proposed by the Fish and 
Wildlife Service (FWS) during December 
1992 for listing as Endangered or Threat-
ened. if the listing actions are approved, 
Kndangered Species Act protection will 
apply to the following: 

26 Hawaiian Plants 
A total of 26 plants endemic to the 

Hawaiian Islands were recommended in 
3 separate proposals for listing as Kndan-
gered. I he first notice, published in the 
December 17 Federal Register, called for 
listing the following 22 taxa, which are 
found primarily on the island of Hawai'i, 
or the "Big Island." The Hawaiian 
names for these plants (when available) 
are given first: 

• 'oha wai (Clennontia lindseymui) - a 
shrub or tree in the bellflower family 
(C'ampanulaceae) with greenish white or 
purplish, tubular flowers 

• 'oha wai (Clermontia peleaua) - a 
related shrub or tree with blackish-purple 
or greenish-white flowers that grows epi-
phytically (not rooted in soil); named af-
ter the Hawaiian volcano goddess Pele 
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Clermontia peleana 

• 'oha wai (Clennontia pyruUtria) - a 
tree with white or greenish-white, curved, 
tubular flowers 

• kauila (Coliibrina oppositifolia) - a 
tree in the buckthorn family (Rham-
naceae) bearing clusters of greenish-yel-
low or white flowers 

• haha (Cyanea copeUmdii ssp. cope-
Lindii) - a shrub in the bellflower family 
that produces clusters of yellowish flowers 
covered by dark red hairs 

• haha (Cyanea hanuitiflora ssp. 
carlsonii) - a palm-like tree with clusters 
of tube-shaped magenta flowers 

• haha (Cyanea shipmanii) - an un-
branched or sparsely branched shrub 
bearing greenish-white flowers and armed 
with small, sharp projections 

• haha (Cyanea stictopbylLi) - a shrub 
or tree with narrowly lobed, toothed 
leaves and clusters of greenish-white or 
purplish flowers 

• ha'iwale (Cyrtandra gijfardii) - a 
shrubb)' tree in the African violet family 
(Gesneriaceae) producing small clusters 
of white flowers with brown hairs 

• ha'iwale (Cyrtandra tintinnabnhi} -
a similar shrub with larger leaves and 
white flowers densely covered liy long, 
soft hairs 

• Hesperocnide satidivicensis - an an-
nual herb in the nettle family (Urtica-
ceae) with a dense covering of coarse, 
stinging hairs 

• Hilo ischaemum (hehaernum by-
rone) - a perennial in the grass family 
(Poaceie) with creeping or tall, erea stems 

• wahine noho kula (Isodendrion 
pyrifolinni) - a shrub in the violet family 
(Violaceae) producing solitary, fragrant, 
green ish-yel 1 ow flowers 

• Marhciis fauriei - a perennial in the 
sedge famil}' (C'yperaceae) with some-
what enlarged underground stems and 
three-angled aerial stems 

• 'aiea (Nothocestriun hret'iflortmi) - a 
stout tree in the nightshade family 
(Solanaceae) with thick, toothless leaves 
and clusters of greenish-yellow flowers 

• holei (Ochrosut kiUineaensis) - a tree 
in the dogbane famil\- that produces a 

milky sap and bears clusters of small, 
greenish-white, trumpet-shaped flowers 

• laukahi kuahiwi (Pbintago hatvni-
ensis) - a perennial herb in the plantain 
family (Plantaginaceae) that grows from a 
stout, short stem and has thick, leathery 
leaves 

• po'e (Portulaea scleroearpa) - a pe-
rennial herb in the purslane family 
(Portulacaceae) rising from a fleshy, tu-
berous root and bearing clusters of tiny 
white and/or pink flowers 

• loulu (Pritchardia affinis) - a fan-
leaved tree in the palm family (Arecaceae) 
that can reach about 82 feet (25 meters) 
in height 

• Silene haivaiiensis - a sprawling 
shrub in the pink family (Caryophyl-
laceae) covered with short, often stick)-
hairs and producing flowers that are 
greenish-white abo\'e and maroon below 

• Tetianiolopimn arenarhim - a shrub 
in the aster family (Asteraceae) that bears 
complex, bell-shapeci flowering heads 
containing up to 34 bracts, 45 white, 
male ray florets, and 9 bisexual disk flo-
rets with maroon petals 

• a'e (Zantboxylum hawaiiense) - a 
tree in the rue family (Rutaceae) with 
leathery, lemon-scented leaves 

In a separate December 17 notice, the 
FWS proposed to list a species of palm 
endemic to the privately owned island of 
Ni'ihau, which is managed as a cattle and 
sheep ranch: 

• wahaiie (Pritchardia aylmer-robin-
sonii) - a fan-leaved tree named in honor 
of Aylmer F. Robinson, a member of the 
family that owns the island, who pro-
vided much information on the plants of 
Ni'ihau. Onlv two trees of this species 
are known to survive in the wild, al-
though there are some in cultivation. 

On December 14, the FWS proposed 
to list three plant species that occur only 
in the Wai anae Mountains on the island 
ofO'ahu: 

• haha (Cyanea grimesiana ssp. 
obatae) - a usually unbranched shrub in 
the bellflower family with long, deeply 

(continued on next pdge) 
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Listing Proposals 
(continued from previous pdge) 

lobed leaves and clusters of purplish or 
greenish to yellow-white flowers 

• Diellia unisom - a fern in the family 
Polypodiaceae producing fronds up to 
about 12 inches (30 centimeters) in 
length, with up to 35 pinnae (leaflets) per 
side 

• Gouania vitifolia - a climbing shrub 
or woody vine in the buckthorn family 
with small white flowers 

Gouania vitifolia 

All 26 of these Hawaiian plants have 
been severely reduced in range and popu-
lation size due to widespread habitat 
modification and the effects of exotic ani-
mals and plants. Specific causes included 
one or more of the following: competi-
tion from introduced plants; habitat deg-
radation by wild, feral, or domestic ani-
mals (deer, cattle, goats, pigs, and sheep); 
agricultural, militar)', and recreational ac-
tivities; human-caused fires; and preda-
tion by non-native anim;ils (rats, insects, 
goats, cattle). Some of these factors con-
tinue to threaten the remaining plants. 

Twelve California Plants 
Iwelve plants restricted to serpentine 

soil outcrops in the San Francisco Bay 
region were proposed December 14 for 
listing as Endangered or Threatened. 

The classification of Endangered was rec-
ommended for the following 10: 

• Pennell's birds beak (Cordylanthus 
tenuis ssp. capillaris) - an herbaceous 
annual in the snapdragon family (Scro-
phulariaceae) bearing three-lobed floral 
bracts and tubular, garnet-brown flowers 

• Tiburon paintbrush (Castilleja 
neglecta) - a semi-woody perennial in the 
snapdragon family producing yellowish, 
sometimes red-tipped floral bracts and 
small yellow to red flowers 

• Tiburon jewelflower (Streptanthiis 
niger) - an annual herb in the mustard 
family (Ikassicaceae). its flowers have 
dark purple sepiils, and the petals incltide 
a purple claw, white blade, and purple 
midvein 

• Presidio clarkia (Clarkia francis-
cana) - a slender, herbaceous annual in 
the evening-primrose family (Onagra-
ceae) bearing lavender-pink flowers with 
reddish-purple basal spots 

• fountain thistle (Cirsiiim fonthiale 
var. fontinale) - an herbaceous perennial 
in the aster family (Asteraceae) with sev-
eral stout, reddish stems and white to 
pinkish flowers 

• San Mateo wooly sunflower (Erio-
phylliim Litilobum) - a bushy perennial 
in the aster family that bears clusters of 
golden flower heads; currently known 
from only one site 

• white-rayed pentachaeta (Penta-
chaeta bellidiflom) - a small, sparsely 
branched annual in the aster family with 
flower heads containing yellow disk flo-
rets and white to purplish ray florets; cur-
rently known from only one site 

• coyote ceanothus (Ceanothus fem-
SM) - an erect evergreen shnib in the buck-
thorn family with long, stiff brimches, round 
leaves, and clusters of small white flowers 

• Santa Clara Valley dudleya (Dudleya 
setchellii) - a low-growing perennial in 
the stonecrop family (Crassulaceae) with 
fleshy leaves and flowering stems that 
bear pale yellow flowers 

• Metcalf Canyon jewelflower (Strep-
tanthiis albidus ssp. albidus) - an annual 
herb in the mustard family with white to 
vellow to whitish-green sepals and whit-
ish flowers with light purple veins 

Because two of the serpentine plants, 
while vulnerable, are not believed to be in 
as much danger as the others, they were 
proposed for listing in the less critical cat-
egory of Threatened: 

• Tiburon mariposa lily (Calochortus 
tiburonensis) - a btilbous perennial in the 
lily family (Liliaceae) with a branched in-
florescence bearing small clusters of light 
yellow-green flowers containing reddish 
or purplish-brown marks. Although only 
one population is known, it is on land 
owned by The Nature Conservancy. 

• Marin dwarf-flax (Hesperolinon 
congestum) - an herbaceotis annual in the 
flax family (Linaceae) with slender, 
threadlike stems, narrow leaves, and clus-
ters of rose to whitish flowers 

These 12 taxa are endemic to outcrops 
of serpentine soils, which are shallow, 
rocky, and highly erodible, with high 
concentrations of some minerals (magne-
sium, chromium, nickel) but low concen-
trations of others (nitrogen, phosphorus, 
potassium, calcium). Although such un-
tisual characteristics make serpentine soils 
inhospitable for most plants, some species 
have adapted to the rigors of life under 
these conditions, hi fact, serpentine out-
crops often support a high diversity of 
rare plants. 

Development in the rapidly urbanizing 
San Francisco Bav region has claimed 
nearly 20 percent of serpentine habitats 
in the past 20 years, and has fragmented 
some of what remains. The pressure to 
build more houses, roads, and other fa-
cilities continues. Increasing numbers of 
people also place an ever greater strain on 
undeveloped wildlands through activities 
like off-road vehicle use, unauthorized 
garbage dumping, recreational develop-
ment, and changes in natural fire re-
gimes. Stich disturbances ;ilso promote 
the spread of compet ing non-native 
grasses and other plants. 

Two Southeastern Fishes 
Two species of fishes native to small 

areas of the southeastern U.S. were 
proposed December 11 for listing as 
Endangered: 

(continued on page 6) 
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Vs- 5 

relict darter 

Listing Proposals 
(continiu'd from page 5) 

• relict darter (Etheostonia chienense) -
I'his small fish is rcscricrcd to the Bayou 

du Chien watershed in extreme western 
Kentucky. Only one spawning site is 
known. Adult relict darters are associated 
with gravel, sand, and leaf litter substrates 
near hillen tree branches, undercut banks, 
or overhanging streambank vegetation. 
Much ot the Bayou du C'hien system has 
been channelized, destroying the habitat 
characteristics needed bv this species. 
The surrounding region also is exten-
sively farmed, and much of the watershed 
has been deforested, resulting in a fairly 
high silt load and ftirther degradation of 
at]uatic habitat. 

• bluemask darter (Etheostonia sp.) -
A formal description of the bluemask 
darter is expected this year, but biologists 
already recognize the distinctiveness of 
this fish. One of its distinguishing char-
acteristics is the bright blue color of 
breeding males. This species is endemic 
to the C^aney Fork River system in central 
Tennessee, inhabiting areas of slow to 
moderate current over sand and fine 
gra\'el stibstrate. Once known from five 
rivers within the Cane\' Fork system, the 
bluemask darter apparentl}- has been 
reduced in range to isolated sections of 
four rivers. Its loss of habitat has resulted 
from impotindments, water withdrawals, 
;ind a general deterioration of water qualit)'. 

No specific Federal projects that might 
further jeopardize either of these species 
have been identified. Their restricted 
ranges, however, make them very vulner-
able to toxic chemical spills. 

Tidewater Goby (Eucyclogobius 
newbenyi) 

A small, slender fish native to tid;il streams 
associated with coasnil wetl;incis in Gilifor-
nia, the tidewater goby ;ilso was proposed 
December 11 for listing as End;ingered. It is 
the only species in its genus. This fish is 
restrictecf during ;ill life stages to low-salinit)' 
waters in the upper portions of coast;il la-
sroons fi'om the Smith River in Del Norte 

Count)' soLithw;ird to Agua Fledionda in 
S;in Diego Count}'. 

Fhe tidewater goby has rather specific 
habitat needs and can tolerate only a nar-
row range of salinity. Since 1900, this 
fish h;is disappeared from nearly 50 per-
cent of the coastal lagoons within its his-
toric range, including about 75 percent 
of the lagoons south of Morro Bay. The 
extensive decline had a multi tude of 
causes: di'aining of coastal marshes for de-
velopment, dredging of waterways for 
navigation and harbors, stream channel-
ization, upst ream water diversions, 
groundwater overpumping, siltation and 
other impacts from livestock and feral 
pigs, agricultural runoff, sewage dis-
charges, and possibly predation b\' non-
native fishes. Flven when habitat was not 
destroyed directly, water quality and sa-
linity were often altered beyond the 
goby's abilit)' to tolerate. Many of these 
fiictors continue to threaten the species" 
remaining habitat. 

Under section 10 of the River and 
Harbors Act and section 404 of the 
Cdean Water Act, the U.S. Army C^orps 
of Engineers is responsible for regulating 
the placement of fill material into 
wetlands, incltiding coastal lagoons. List-
ing the tidewater goby untier the F'ndan-
gereci Species Act would enstu'e that 
the habitat of this unique fish receives 
greater consideration as the Corps evalu-
ates permit applications. 

tidewater goby 
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1992 CITES Amendments Strengthen Protection 
for Wildlife and Plants 

Pan 2 of 2 
(Editor's note: In the last Bulletin 

(Vol. XVIL No. 12), Susan Lieberman 
summarized the resolutions passed at 
the Eighth Conference of Parties 
(COPS) of the Convention on Interna-
tional Trade in Endangered Species of 
Wild Eauna and Elora (CITES), held 
in 1992 at Kyoto, Japan. In this second 
half of the article, she discusses other is-
sues such as the sea turtle trade, humane 
transport, and changes in the CUES 
appendices. 

At COPS, one important issue placed 
on the agenda by the United Stares was 
the detrimental international trade in sea 
turdes. On March 20, 1991, under the 
Pelly Amendment to the Fishermen's 
Protective Act of 1967, the U.S. Depart-
ments ol Interior and Commerce certi-
fied Japan For diminishing the effective-
ness of C'lTES by continued trade in 
endangered sea turtles (see Bidktin Vol. 
XVI, Nos. 7-8). A Pelly Amendment 
certification authorizes the President to 
prohibit importation into the U.S. of 
wildlife products originating from an of-
fending coimtry. 

In response to the certification, Japan 
announced June 19, 1991, that it would 
sharply limit hawksbill sea turtle (Eretrno-
chelys imbricata) imports between then 
and December 1992, at which time it 
would caise ;J1 sea mrde imports. Although 
this ban is now in effect, Jap;m has delayed 
withdrawing its CITES reservation on 
hawksbill trade restrictions until 1994; 
therefore, its Pelly certifiaition rem;uns in 
effea. At COPS, Mexico described its sea 
turtle protection efforts, noting that they had 
been undermined by the im^xms into Jap;ui. 
Several governments ;ind obsei-vers endorsed 
Mexico's remarks, and urged Japan to 
withdraw its resei-vation on the species, 
but the Japanese position was that it 
"needs time to reorganize the hawksbill 
shell indtistrv." 

by Susan S. Lieberman 

Another major issue at COPS was the 
humane transport of live wild animals. 
CITP'S requires that "any living specimen 
will be so prepared and shipped as to 
minimize the risk of injur}', damage to 
health, or cruel treatment." Humane 
transport remains a significant concern of 
the U.S. and has been an issue at every 
COP. The U.S. has been very actively 
involved with the CITIES Transport 
Working Ciroup ( TWC), and I was cho-
scn to serve as the T W C Chair until the 
next C O P The T W C focus is on im-
proving the implementation of CITES 
and relevant resolutions, training, im-
provement of international wildlife trans-
port standards, coordination with the In-
ternational Air Transport Association 
(lA'iA) Live Animals Board, and the 
transport of live wild birds. 'I'he first 
meeting of the TWCi since CX)PS was 
held April 29-.30, 1993, in Dakar, 
Senegal. It was the first time a meeting 
focusing specifically on the transport of 
live CI IT^S wildlife was held in Africa. 
Senegal is one of the world's largest sup-
pliers of birds for the pet trade. 

Changes in CITES Appendices 
CITES regulates international trade in 

plants and animals to varying degrees — 
depending on the biological status and 
vulnerability of individual species, genera. 

or families to commercial exploitation — 
by placing them on one of three CFFES 
appendices. Commercial trade in Ap-
pendix I species (those threatened with 
extinction) is prohibited, trade in Appen-
dix II species is regulated by C]FFES ex-
port permits, and trade in Appendix III 
species is controlled by permits or certifi-
cates from the country of origin. The 
Parties at COPS considered more than 
1 50 proposals to amend the CFFFIS ap-
pendices, most of which passed and be-
came effective June 11,1992. A list of 
species transferred onto, within, or off 
Appendices I, II, or III is available from 
the Office of Management Authority, 
U.S. Fish and Wildlife Service, 4401 N. 
Fairliix Drive, Rm. 420, Arlington, VA 
22203. 

Many species were removed from the 
Appendices as part of the CFFES lO-year 
review process, whereby species that are 
in no way affected by trade are removed 
from the Appendices or tranfcrrcd to a 
less restrictive Appendix if their biological 
stattis warrants such a change. (See table.) 

Some amendments of particular inter-
est in the U.S. include: 

• Bears: After much debate, the 
C]nTlS Parties added the American black 
bear (Ursus americanus) to Appendix II. 
Fhis action, based on so-called "look 

{coutinued on page 8) 

Fhe following numbers of taxa were afforded increased protection at COPS: 

Moved to Appendix I Moved to Appendix II 

Mammals 4 species 3 species 
Birds 5 species S species and 6 genera 
Reptiles 1 species 4 species 
Fish — 1 species 
Invertebrates 1 species 
Plants 5 species and 4 genera 11 species 

TOTALS 1 5 species and 4 genera 2S species and 6 genera 
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1992 CITES Amendments 
(c()nli)ine/l from page 

alike" reasons, was taken to protect en-
dangered Asian bears. There is a growing 
use ot bear gall bladders and other parts 
in traditional medicines, particularly in 
eastern Asia, because of alleged curative 
powers. Parts from endangered Asian 
bears that are on Appendix I have been 
traded imder the guise of being From the 
American black bear. With the inclusion 
ot the American black bear, along with 
bear species in the Baltic States and the 
fo rmer Soviet Republ ics , all bears 
(Ursidae) are now listed on either Appen-
dix I or II oFCITES. It is hoped this will 
enable improved tracking of the trade in 
bear parts and help protect those bears on 
Appendix I. For the American black 
bear, any commercial exports oFbear gall 
bladders, paws, or other parts now re-
tjuire an Appendix II permit from the 
U.S. C F̂Fice of Management Authority, 
hidividual hunters may take their legally 
acc]uired spor t -hunted trophies with 
them out oFthe U.S. under the personal 
effects exemption in 50 (]FR Part 23. 

• Psittacine birds: The U.S. submit-
ted proposals at COi ' 8 to transfer three 
psittacine bird species from Appendix II 
to I: the blue-fronted Amazon (Amazoua 
aestiva) from Argentina, the blue-streaked 
lory (Eos reticiihita) from Indonesia, and 
CioFfins cockatoo (Cacatna goffini), also 
from Indonesia. |ust prior to CX)P8, the 
government of Argentina imposed a 
minimum 2-year moratorium on exports 
of blue-fronted Amazons to conduct 
studies of the species, including field 
work on population biolog)', and to de-
termine what levels of trade would be 
sustainable. In response to this positive 
commitment From Artrentina, the onlv 
cotintry exporting the species, the U.S. 
withdrew its proposal. Indonesia made a 
commitment to do the same for the blue-
streaked lory, and the U.S. withdrew that 
proposal as well. The l-'ish and Wildlife 
Service is funding two Field studies of 
Amazona aestiva in Argentina, and a 
project in Indonesia on a number of psit-
tacines, as part oFour commitment to the 
C^ri ES "significant trade" project. (See 
"Landmark Legislation Will Conserve 

Exotic Wild Birds" in Bulletin Vol. XVII, 
No. 12.) Because CoFfin's cockatoo is an 
insular species with a very restricted 
range, whose population has been deci-
mated b\' unregtilated trade and a lack oF 
proper CITES implementation, the Par-
ties adopted its transfer to Appendix I. 
I hese actions, taken in no small part be-
cause oFhigh volume exports to the U.S., 
were part of the Service's effort to control 
the bird trade that culminated in a strong 
law, the Wild Bird C'onservation Act of 
1992 (see BulletinMoV XVII, No. 12). 

• Paddlefish: i he U.S. originally pro-
posed adding the paddleFish (Polyodoii 
spathula) to Appendix 1, due to its extir-
pation from the majority of its range and 
the possibility that heavy demand for pre-
mium paddlefish roe could affect the 
remaining populations. Lhis once-abun-
dant species is known from 22 States, pri-
marily in the Mi.ssissippi River basin and 
.some Ckilf Coast rivers, but in most cases 
only remnant populations remain. After 
consultation with the States, and based 
on the existence of regulated programs in 
some States For export oF roe from fish 
taken for sport fishing or rai.sed in aquac-
ulttire, the Ser\'ice amended its propo.sal 
and recommended listing the paddlefish 
on Appendix II. 'Lhe Parties adopted the 
proposal. Any exports oF paddlefish or 
their roe now recjuire U.S. Office of 
Management Authorit}' export permits, 
which may be issued on the b;isis of se\'eral 
factors, including a finding fi'om the Office 
of Scientific Authority that the export is not 
detrimental to the species' sui-vival. 

• Turdes: Based on U.S. proposals, 
the wood turtle {Cknnmys iusculpta) has 
been added to Appendix II and the bog 
turtle (Clenunys mithlengergii) has been 
moved from Appendix II to Appendix I. 
Lhe wood turtle occurs primarily in parts 
of eastern North America from southern 
C'anada south to Virginia. Over-collect-
ing has contributed to the decline of this 
species, which is popular in the pet trade. 
I he bog turtle has a fragmented range 
from New York to Ceorgia and is already 
considered endangered by most of these 
States. Although it is uncertain how 
extensive the international trade in bog 
turtles is, this extremely rare species is in 
danger of extinction due to over-collect-
ing and loss of wetland habitat. Lhe Par-
ties adopted both of the U.S. proposals. 

• Tropical t imber: Proposals were 
submitted by several countries, including 
the U.S., to list several species oF tropical 
trees on Appendix 1 or 11. Lhis is an 
important move for C^I'LES, as it recog-
nizes the need to regulate international 
trade in some species oF tropical hard-
woods to prevent the threat of extinction. 
Lhe tropical timber proposals adopted at 
CX)P8 were: Brazilian rosewood 
(Dalbergia nigi'a) to Appendix I; and Afri-
can teak (Pericopsis elata) and C^aribbean 
mahogany (Sivietenia inahagoni) to Ap-
pendix 11. In the ca.se of Brazilian rose-
wood (as for all Appendix 1 species), no 
trade for primarily commercial purposes 
is allowed, btit products made with Bra-
zilian rosewood removed from the wild 

(continued on next piige) 

paddlefish 
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Venus fly-trap 

1992 CITES Amendments 
(contiiiiied fiviii previous page) 

before June 1 1, 1992, can be traded with 
a pre-convention certificate. Thousands 
of guitars and other musical instruments 
contain Brazilian rosewood. 

• Other plants: Several other plant 
species were moved to Appendix 1 or 11, 
depending on their status in the wild and 
the threat posed by trade. Some examples 
include: the Venus Hy-trap (Dio)iaea 
miiscipitla) has been added to Appendix 
II; 7 species of bromeliads in the gentis 
TilLindsia, popular as ornamentals, were 

added to Appendix 11; and 36 species ot 
cacti were added to Appendix 1 (includ-
ing all those in the genera Ariocarpus, 
Discocacttis, Melocactiis, Uehehnaniiia and 
Turbinicnrpiis). lllegiil trade in wild-col-
leaed specimens continues ro be a problem 
for niiuiy species of aicti; ;ill aiai ;ire listed 
on either Appendix 1 or Appendix 11. 

Proposals Not Adopted 
Many proposals were not adopted but 

generated extensive and often lively 
debate. Notable examples of such spe-
cies, whose listing status did not change 

but h)r which the discussion was valu-
able, include: 

• Bluefin tuna: Sweden submitted a 
proposal to list bluefin tuna (Thunnus 
thymiiis) in the Western Atlantic on Ap-
pendix 1 and bluefin tuna in the Eastern 
Atlantic on Appendix II. The Service re-
sponded in the March 4, 1992, Federal 
Register that reductions in tuna fishing 
quotas by the International Commission 
for the Conser\'ation of Atlantic lunas 
(ICCAT) wotild speed the bluefins recov-
ery. The Service also noted that ICCAT 
has pledged to improve its documenta-
tion of trade. Accordingly, the U.S. op-
posed adding the bluefm tuna to the 
CI THS Appendices. After extensive ne-
gotiations, Sweden withdrew its proposal. 

• African elephant: All African el-
ephant (Loxodonta afiicana) populations 
were placed on Appendix 1 at the previ-
ous C r i KS meeting in Switzerland in 
1989 (COIV; see Bulletin Vol. XV, No. 
5) due to the threat posed by poaching 
for the uncontrolled international ivory 
trade. Botswana, Malawi, Namibia, 
South Africa, and Zimbabwe submitted 
proposals at COPS to transfer their el-
ephant populations back to Appendix II, 

based on several criteria established at 
COP7. Discussion on these proposals 
was animated and extensive. In the face 
of overwhelming opposition, the propos-
als were withdrawn. All African elephant 
populations remain on Appendix I, but 
all of the proponent countries have taken 
reservations on the listing. Under CrFKS 
rules, they can trade commercially in el-
ephant parts and products only with 
other countries having re.servations (there 
are none outside of Africa) or with non-
C n HS countries. 

* * * 

C O F 8 involved more individuals, 
countries, and non-governmental observ-
ers than any previous conferences, and 
involved deliberations on more resolu-
tions and proposals than ever before. 
This is a testament to the increasing in-
ternational attention to biodiversity, con-
servation, endangered species, and the in-
ternational wildlife trade. 

The U.S. has been chosen to host the 
ninth meeting of the CITES Conference 
of the Parties (COP9), which will take 
place at a yet undecided location in late 
1994. As the opening sentence of the 
CI TES treaty states, "...wild fauna and 
flora in their many beautifiil and varied 
forms are an irreplacable part of the natu-
ral systems of the earth which must be 
protected for this and the generations to 
come." The Fish and Wildlife Service is 
committed to bringing the international 
conservation community' together here in 
the United States to rededicate it to this 
important goal. 

Dr. Lieberman is the ( ' I TES Policy Specialist tor 

the Of f i ce of M a n a g e m e n t Author i ty , U.S. Fish 

and Wildl i fe Service, W a s h i n g t o n , D . C . 
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Puerto Rican Parrots 
Icontimied frompat^^e I) 

wild and produced 20 eggs, 10 ot which 
hatched. the 10 nestlings, 2 were 
poorly developed and died. All but one 
of the eight surviving nestlings fledged 
successRilly in 1991. The one unsuccess-
ful fledging occurred at a PVC nest; after 
falling from the nest twice in premature 
fledging attempts, the nestling was placed 
in the FWS aviary at Lutjuillo. Produc-
tion of seven fledged parrots in 1991, 
however, was above the average for fledg-
ing prior to the hurricane. From 1987 
through 1989, an average of five parrots 
fledged in the wild each year. o -

In 1992, 6 pairs of parrots in the wild 
produced 18 eggs. The 15 eggs that 
hatched and the 10 nestlings that fledged 
were records. The average number of 
wild parrots fledged in 1991 and 1992 
was 8.5, about 33 percent more than the 
average 1975-1989 fledging rate. 

Exp;insion of the parrots breeding ntnge 
also (xxurred ;ifter Hurriame Hugo. For the 
first time in recent record, a nest was found 
in the lower transitional forest of the 
Luquillo Mountains. All previously re-
corded p;iiTot nest sites had been in the p;Jo 
Colorado (Cytilk racmiiflom) life zone, a for-
est of higher elevation'. Moreover, also for 
the firet time in recent record, a namral GIV-
ity nest was discovered in a large tabontico 
tree {Dacryodes exceha). 'Fhe tabonuco tree 
w;is once an abund;int, dominant overstor}' 
tree of lower Cordillera and moist limestone 
forests of nordiern Puerto Rico. 

Possible Benefits of 
Habitat Disturbance 

Why did these increases occur du r ing 

the p;ist two nesting seasons? A decline in 
p;irrot reproduction would be expeaed in 
years following a major hurriame. Such 
storms, however, may have positive long-
titnge effects on the rain forest. Fhe forests of 
the C";ii'ibbe;in have evolved with hurricanes, 
;ind their habitat characteristics have been 
shaped in part by the disnirb;uices resulting 
from violent storms eveiy 25 to 50 years. 

In the Luquillo Mounniins, most of the 
rain forests where the Puerto Rican parrot 
currcndy nests ;ind fontges have been rela-

tively undisturlx"d for 50 yeirs. But this 
moLintainoLLs habitat may not be best for the 
p;irrc)ts. Soil fertility is low on die steep 
mountiiin slopes, and the ;ire;i is probably 
too wet for good parrot nesting. The rich 
coast;J plain forests, destroyed by agriculmre 
eirlier this cenmry, may have been better 
nesting habitat. 

Colder, undismrbed forests, such as those 
that provide the last reRige for the Puerto 
Riain p;trrot, are not highly productive, 
trologically, these forests ;tre approaching a 
niiiintenance stage—less energy is ptit into 
reproduaion ;md growdi than is put into 
niiiintenance of die pkuiLs. Conseqtiently, 
fruit, seeds, ;ind buds, which are necessir)' 
food resources for die parrots, may not be 
abundant diroughout the year. Wlien for-
ests are disnirbed by storms, however, more 
energv' flows into reproduction ;uid gi'owth. 
Fiurriauie Hugo may have stimulated such 
aaivity in the p;irrots current forest habitat. 
Thus, incre;ises in clutch sizes and ntuiibers 
of nests may result from the parrots' feeding 
on new growth that is high in the nutrients 
neccssar)' for breeding—new growth stimu-
lated bv tlie htuTicane's disairb;ince. An-
other possible reason for the increase in p;u-
rot productivity is diat die hurricane forced 
parrots to disperse into the lowlands in 
se;irch of food, which ulrimately may have 
led them to discover new nesting sites. 

Important Management Efforts 
Because of its seriously reduced num-

bers and range, intensive management of 
the Puerto Rican parrot is necessary to 
prevent its extinction. Since 1968, biolo-
gists have worked cooperative!}' to solve 
problems at nesting sites. Predation on 
nestlings or adtdt parrots by rats, raptors, 
and snakes; nest parasitism by pearly-
eyed thrashers (Margarops fitscatus); and 
parasitism of parrot nestlings by warble 
flies and soldier flies have been monitored 
and reduced. In cooperation with the 
National Audubon Society, the FWS ini-
tiated a nest guarding program to moni-
tor breeding pair behavior, chick develop-
ment, and nest cavity conditions. (See 
Bulletin Vol. XII, No. 7.) The program 
also fostered and transferred chicks as a 
means of increasing productivity. In ad-
dition, FS personnel, in cooperation with 

FWS biologists, expanded their manage-
ment efforts by creating nesting cavities 
at locations adjacent to tradition;il nest-
ing areas. Although these measures in-
creased productivity, recovery has still 
been slow. Before Hurricane Hugo, the 
wild population was increasing by only 
slighdy more than two birds per year 

Captive Propagation 
Another tool in the parrot's recovery has 

been the establishment of a captive breeding 
flock at the FWS l.uquillo Aviary in the rain 
forest. 'Fhe aiptive flock suffered no losses 
during die htirriaine. Although facilities 
were severely d;uii;iged, production the year 
following die hurricane was normal; 37 eggs 
were produced ;ind 5 young fledged. In 
1992, 38 were produced ;uid 2 hatched. 
One of the 1992 hatchlings w;is t;iken fi'om 
die avi;iry and successftilly fledged in die 
wild, the first such event since the niid-
1980's. Unfortunately, the other 1992 
hatchlingdied. 

* * * 

Management and research will con-
tinue to improve the situation for the 
Puerto Rican parrot. However, on 
densely populated islands such as Puerto 
Rico, the key to the sur\'ival of an endan-
gered species may be in its ability to 
adapt to human-dominated habitats (e.g., 
suburban habitat or second-growth for-
ests). Restoration of other birds, such as 
the peregrine falcon (Falcoperegiinus), has 
been successRil in habitats modified by 
people. Indications are that this may also 
be the case for parrots. 

J . M . Meyers and W.C^. Barrow, |r., arc with rhc 
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Regional News 
(couti fined from page 2) 

On [anuan^ 14, 6 captivc-bred birds 
From the FWS Patuxent Wildlife Re-
search Center in Laurel, Maryland, 
joined the first 6 in the holding facility. 
They were followed by two more from 
the ICF the next day. The eight m;iles 
and six females socialized qtiickly as a 
compatible flock. Released to the wild 
on Febrtiary 10, they soon began flying 
to and from the pen and gradtially ex-
p;inding their iLse ;u-ea. Some birds roosted 
at night in a neighboring wetland. 

A radio-telemetry device led biologists 
to the first dead crane on Februar\' 17. 
I'he three other birds were found be-
tween February 18 and 23. Because 
some mortality is still expected, the re-
maining members of the flock—6 males 
and 4 females—^will be radio-tracked for 
about 2 years. If they adjust well to their 
new environment, more cranes will be re-
leased annually to help ensure the sur-
vival of the species by maintaining the 
group as a separate entity from the 136 
birds that migrate between Aransas Na-
tional Wildlife Reftige on the Fexas coast 
and Wood Buffalo National Fark in 
northern Canada—the worlds only self-
sustaining, wild population of whooping 
cranes. 1 he Florida release was part of a 
joint recovery effort among FWS Re-
gions 2, 4, and 8; the Florida Came and 
Freshwater Fish Commission; and the 
C^anadian Wildlife Service. 

In September 1992, Region 2 completed 
recovery pkins for the golcfen-cheeked wiu-
bler (Daidroka dnysoparia), f^inckleys oak 
(Qiierats hhickleyd), large-frtiited s;md-ver-
bena (Abronia nmavcaj-pa), Pecos bluntnose 
shiner (NoDvpis simmpecosaisis), and Sonora 
chub (Gila ditamia): 

A migratory species, the golden-
cheeked warbler faces danger throughout 
its range, from the United States to Cen-
tral America. Fhe continuing loss of 
nesting habitat in central Texas is a major 
threat to the sui-vival of this bird. Recov-
ery will be achieved when the following 
criteria have been met for 10 consecutive 
years: enough breeding habitat has been 
protected to ensure the survival of at least 

one viable, self-sustaining population in 
each of eight areas outlined in the recov-
ery plan, there is potential for gene flow 
among demographically self-sustaining 
populations, enough sustainable habitat 
exists away from nesting grounds to sup-
port breeding popula t ions , and all 
golden-cheeked warbler populations on 
public lands are protected and managed. 

Recovery efforts will require research-
ing the golden-cheeked warbler's ecolog)' 
and assessing threats to its breeding, win-
tering, and migratory habitats. Sharing 
information and providing technical 
assistance to land owners and managers is 
essential if scarce habitat is to be preserved 
iind enhiuiced. Fhese aaions complement 
ongoing initiatives, such as the 1992 estab-
lishment of the I^alcones Canyonlands 
National Wildlife ReRige in central 'Fex;is 
;uid efforts to develop a B;Jcones Ciuiyon-
lands Conservation Plan in the Austin, 
'lexxs, ;u-ea. (See Bulk-tin, Vol. XVI, No. 1 
andNo.3,;indVol.XV,No. 1.) 

Hinckley's o;ik is a rare evergreen tree 
endemic to west Texas, where it grows on 
dry limestone slopes in the Chihuahuan 
desert. 'I'he decline of the species coin-
cides with changing climatic conditions 
during the past 10,000 years. Its current 
distribution is believed to be fragmented 
among 10 locations, most of which are 
less than 5 acres (2 ha) in size and contain 
fewer than 100 trees. Low population 
numbers, wildlife and insect predation, 
disease, possible hybridization with other 
oak species, apparent poor regeneration 
from seed, and human impacts (such as 
collecting and road-widening) appear to 
be the major threats to f^inkley's oak in 
the wild. 

Recommended recovery tasks include 
protecting exisdng populations, establish-
ing a reserve seed bank, propagating trees 
in cultivation, conducting studies to es-
tablish management needs, searching for 
populations not yet discovered, and de-
veloping plans for reintroduction. (See 
Bulkml Vol. XII, No. 10 and Vol. XIII, 
Nos. 9-10.) Projections are that estab-
lishing a minimtun of 20 poptilations to-
talling 10,000 or more trees will be 
needed in at least 4 distinct geographical 

areas in southwestern Texas. Delisting 
criteria will be refined as more informa-
tion is assembled. 

T h e large-fruited sand-verbena is 
known to occur at only 3 sites in east-
central Texas, where fewer than 3,000 in-
dividtials are known to survive. Fhis 
plant grows in deep sandy soils within 
openings and disturbed areas of post oak 
woodlands. Housing development, habi-
tat modification from small-scale clear-
ing, fire suppression, the introduction of 
non-native plants, and recreational activi-
ties (such as horseback riding and off-
road vehicle driving) threaten the species' 
survival. 

The large-fruited sand-verbena will be 
considered recovered when at least 20 de-
mographically stable, genetically viable 
populations—each comprised of at least 
600 plants and covering at least 25 acres 
(10 ha)—have flourished for 10 years or 
more. Actions required to achieve recov-
ery objectives for the verbena are similar 
to those needed for Hinckley's oak. (See 
Biilktin, Vol. XI, No. 6; VoL XII, No. 7; 
and Vol. XIII, No. 9.) 

Fhe Pecos bhmtnose shiner occurs 
only in permanendy flowing waters of 
the Pecos River. Historically, this fish oc-
curred throughout the Pecos River system 
in New Mexico and Texas, but it has de-
creased drastically in abundance and 
range, and is now restricted to two short 
segments of the Pecos River in New 
Mexico. Loss of permanent stream flows 
and habitat degradation of river reaches 
that have permanent flows are the pri-
mar\' threats to this fish. Predation by, 
and competition with, non-native intro-
dticed fishes are also threats. 

Maintaining viable populations of the 
Pecos bluntnose shiner throughout the 
100-mile (160-kilometer) reach of the 
Pecos River where the fish still occurs is 
essential to recovery. Impoundments and 
dam operations at several locations in the 
Pecos River contribtite to this species' de-
cline. Recognizing a need to improve the 
riverine habitat, the Carlsbad Irrigation 
District, New Mexico Department of 

(eontiuued on page 12) 
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Game and Fish, U.S. Bureau of Reclama-
tion, and FWS have agreed to coopera-
tively study and manage Pecos River re-
sources. A 5-year management plan is 
now in place to guide the effort. Study 
objectives are to identify the dynamics 
and interrelationships of the fish commu-
nity, riverine habitat, flows, and reservoir 
operations. 

The Sonora chub is endemic to 
streams of the Rio de la Concepcion 
drainage of Sonora in Mexico and Ari-
zona in the U.S. This fish inhabits inter-
mittent streams where it occurs in pools 
near cliffs, boulders, or other cover in the 
stream channel. Because of its severely 
limited habitat, the Sonora chub is vul-
nerable to all activities that threaten the 
stream or watershed. Impotmdments 
and exploited watersheds threaten this 
species, along with the introduction of 
non-native fishes and the pathogens and 
parasites they may carry. 

The recoverv' plan calls for protecting 
the Sonora chub in all areas, monitoring 
occupied habitats, removing non-native 
fish, and preventing degradation of the 
remaining habitats. C.ooperation by Fed-
eral, State, and private interests in the 
U.S. and Mexico will be required if this 
species is to survive in the wild. 

In cooperation with the Texas Water 
(Commission, I'exas Parks and Wildlife 
Department, and Utah State University, 
the FWS has initiated the "Habitat and 
Flow Rec]uirements Study for the CComal 
Springs Ecosystem" as part of recovery 
implementation for listed species of the 
San Marcos and Comal Springs River 
systems in central Texas. From Novem-
ber 30 through December 11,1992, the 
first round of biological analyses took 
place, marking the beginning of detailed 
field work that will continue through 
each of the four seasons. Fhe purpose of 
the study is to identify optimum flow lev-
els to maintain the ecosystem, which sup-
ports such protected species as Texas wild 
rice (Zizania texana) and the fountain 

darter (Etheostonia fonticoLi), along with 
species of concern, including the I^arton 
Springs salamander (Eii)yceas\'>.). 

Region 3 — In Michigan, progress 
continues toward recovering the Sturgeon 
River population of the lake sturgeon 
(AcipeJiser fidvescens), a categors- 2 listing 
candidate, and restoring its spawning 
habitat below the Prickett hydroelectric 
facility. Gains to date have resulted from 
cooperation by the Upper Peninsula 
Power Company in converting to a run-
of-the-river flow regime consistent with 
recommendations by the Michigan De-
p a r t m e n t of Natura l Resources; 
Keweenaw Bay Indian Communit)'; U.S. 
Forest Service; FWS Ecological Services 
Field Office in East Lansing, Michigan; 
and other interested parties. 

Michigan 'Fechnological University has 
carefully monitored recoverv progress 
over the past 6 years, noting an increase 
in the number of adult lake sturgeon, 
higher numbers of egg-bearing females, a 
reduction in the duration of spawning 
(reducing vulnerability to predators and 
stranding), and increased returns of large 
spawners. Egg and juvenile sur\'ival may 
also have improved. "Fhe improved vi-
abilit)' of this unique lake sturgeon popti-
lation should aid our understanding of 
important early life histor\' and juvenile 
habitat requirements, which are now 
largely unknown. Additionally, the infor-
mation can be used in formulating Fed-
eral and State regulations to conserve hike 
sturgeon habitat. 

Staff from the FWS East Lansing Field 
Office also attended a meeting with The 
Nature C.onservancy, Lluron-Manistee 
National Forest, and Michigan State Uni-
versity researchers to discuss plans for 
1993 field research on the FCndangered 
Mitchell's satyr butterfly (Neonympha 
mitchellii mitchellii). Research will con-
tinue on the Lluron-Manistee National 
Forest to identify the butterfly's habitat 
needs and determine appropriate man-
agement. "Fhe FCast Lansing Office also 
plans work on three forest management 
areas in 1993 in cooperation with "Fhe 
Nature Conservancy, and will conduct 

research at the Allegan State Game Area 
on habitat delineation and effects of Ba-
cillus thuringiensis, a bacterium used to 
control the gypsy moth. 

Along with the Indiana Department of 
Natural Resources' Divisions of Law FCn-
forcement and Oil and Gas, Scott 
Sobiech and Dan Sparks of the FWS 
Bloomington, Indiana, Field Office re-
cently took part in an investigation of 
waste sludge pits associated with small oil 
drilling operations in southwestern Indi-
ana. Although Indiana is not a major oil 
producing State, small operators have 
been extracting oil, largely unregulated, 
for over 40 years. The investigators ex-
pected to find birds in the pits but were 
not prepared for what the\' discovered — 
80 carcasses of bats and birds in only 5 
pits. 'Fhe carcasses have been sent to the 
FWS National Forensics Laboratory for 
identification. 

FWS personnel will continue to inves-
tigate oil pits this spring to gather enotigh 
documentation to require fencing and 
netting at all surface impoundments 
associated with oil well product ion, 
including temporary brine storage la-
goons allowed under the Environmental 
Protection Agency's Underground Injec-
tion Control Program. Because at least 
two FLndangered species, the Indiana bat 
(MyOtis sodalis) and the gray bat (Myotis 
grisesceiis), are present in the region, 
Endangered Species Act violations may be 
occurring at these surface impoundments. 

Region 4 - In Mississippi, biologists 
from the State's Natural Science Museum 
have discovered a population of the En-
dangered fat pocketbook mussel (Potanii-
lus capiix) in a side channel of the Missis-
sippi River, more than 400 miles (640 
km) downstream from the nearest known 
population in the St. Francis River in Ar-
kans;is. The FWS Jackson Field Office 
confirmed three dead shells as fat pocket-
book specimens. 

'Fhe Mississippi River soft substrate 
where the fat pocketbook mussels were 
discovered is abundant in the St. Francis 

(cotuitnied on next page) 
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River, where they are the dominan t 
mussel species. During the low water pe-
riods of 1993, FWS biologists will 
sample the Mississippi River for addi-
tional populations. 

+ + * 

In conducting a 55-site sui"vey of the 
Ouachita Mountain area in Oklahoma 
and Arkansas, the Arkansas Natural Heri-
tage Commission discovered the Endan-
gered harperella (Ptilimnium nodosum), a 
plant in the parsley family, in two addi-
tional Arkansas counties, extending its 
range to Montgomery and Polk Counties 
f-rom the locations known in 1990 in 
Scott and Yell Counties. 

Harperella is t\'pically associated with 
mountain streams, where it occurs singly 
or in large clumps directly in the channel 
or in adjacent overflow channels and 
pools. In the Ouachita Mountains, re-
searchers found harperella at 10 sites in 3 
separate watercourses. Population sizes 
ranged from several hundred to more 
than 5,000 plants. All appeared to be 
stable, and no immediate or direct threats 
were identified. 

With the exception of one population 
in the Fouche LaFave River basin, all 
populations were found in the Ouachita 
River watershed. Most of the plants in 
this area are afforded a measure of protec-
tion by their location on the Ouachita 
National Forest. However, any bridge 
construction or stream channel work 
near these plants should include protec-
tive measures. 

Additional field searches are needed in 
Arkansas and Oklahoma to fiilly define 
the range of the species. Harperella also 
occurs in Alabama, Georgia, South Caro-
lina, North Carolina, West Virginia, and 
Maryland. 

* * * 

Survey efforts in Louisiana by the 
Natural Heritage Program yielded only 
one confirmed population of Oe?iothera 
pilosella ssp. sessilis, a candidate plant. 
Historically, this species of evening-prim-
rose was known from prairie remnants in 
Texas, Arkansas, and Louisiana, manv of 

which have been converted to agricul-
tural use. The subspecies appears to be 
rare. It has not been found in Texas since 
the late 1800's. Only about 6 popula-
tions are reported from Arkansits and, de-
spite an extensive survey by the Heritage 
Program, only one population was deter-
mined to be the subspecies sessilis. 

Specimens collected during the Heri-
tage Program survey often displayed over-
lapping morphological characteristics be-
tween two subspecies, ssp. pilosella and 
ssp. sessilis. Similar observations also have 
been reported for several Arkansas speci-
mens. The taxonomic status of the sessilis 
subspecies as a distinct entity needs to be 
investigated before its eligibility for listing 
is assessed ftirther. 

* * * 

Predation on nestlings and first-year 
birds appears to be the most immediate 
threat to the recovery of the Endangered 
Mississippi sandhill crane (Cinis cana-
densis pulLi), according to participants at 
a population and habitat viability analysis 
workshop held in Pascagoula, Mississippi, 
last fall. 'Fhe workshop, which combined 
the knowledge and experience of 18 bi-
ologists involved in crane management 
and research, examined problems thwart-
ing recovery and recommended manage-
ment options. 

Using computer models, biologists cal-
culated population levels needed for the 
long-term viability of the species and de-
termined whether additional habitat for 
feeding and nesting is necessary. Four 
working groups studied questions of 
habitat quantity and qtiality, life history 
parameters, he;ilth and disease, and cap-
tive propagation by analyzing current 
data from wild and captive crane flocks. 

Fhe workshop was cosponsored by the 
FWS Jackson Field Office ;tnd the Missis-
sippi Siindhill Cnine National Wildlife Ref-
uge, in conjtinCTion with Dr. Ulysses Seil of 
the l U C N Captive Breeding Specialist 
Group. Dr. Sail is known internation;illy for 
his expertise in small jxjptJation biology. He 
has conducted workshops on population 
and habitat viability analysis for dozens of 
wildlife species worldwide, fi-om butterflies 
to birds, reptiles to amphibians, and lemurs 
to rhinos. 

Region 5 - A one-day seminar on the 
F^ndangered Species Act has helped the 
New Engkmd Field Office (NEFO) enhance 
its coordination with the Region 1 Office 
of the Environmental Protection Agency 
(EPA) regarding program reponsibilities. 
In early December, FWS Region 3 and 
N E F O staff" condticted section 7 training 
for about 60 EPA staff, including repre-
sentatives from all branches. Since then, 
EPA permit and project leaders have con-
sulted informally on a variety of National 
Pollution Discharge Elimination System 
permits and Superfund site assessments. 

An important informal consultation is 
taking place regarding EPAs authority to 
regulate dioxin discharges from Kraft 
process (a chlorine and chlorine deriva-
tive bleaching process) pulp and paper 
mills in northern New England. B;ild 
eagles (Haliaeetus leiicocephaliis) nest or 
winter along most of the affected waters. 
I w o of the rivers, the Androscoggin in 
New Hampsh i r e and Penobscot in 
Maine, also have human health advisories 
because of unacceptably high levels of di-
oxin in fish tissues. 

The N E F O is evaluating whether fur-
ther discharges of dioxin into these waters 
may adversely affect the bald eagle. In 
the northwest, the FWS Region 1 Office 
is also conducting a formal consultation 
with EPA's Region 10 OfFice regarding 
dioxin and bald eagles in the Columbia 
River. The N E F O is coordinating closely 
widi the FWS Portland, Oregon, Field Of-
fice on this potentially controversial issue. 

+ * + 
The N E F O is continuing efforts to 

protect wintering bald eagle habitat along 
the Merrimack River in New Hampshire. 
T h r e e large highway p ro j ec t s—the 
Nashua-Hudson Circumferential, 1-293 
Widening, and South Manchester Air-
port Access—threaten this riparian corri-
dor. As a result of FWS involvement, the 
Army Corps of Engineers is preparing a 
biological assessment for the Nashua-
Hudson project, and the Federal High-
way Administration has funded a winter-
ing eagle habitat utilization study for the 
other two projects. 

(continued on page 14) 
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Kstiniatcd numbers oF Endangered ro-
seate terns (Sterna dougallii doHgaHii) 

nesting in the Northeast were not at all 
"rosy" in 1992, slipping some 20 percent 
to 2,898 pairs from 3,603 pairs in 1991. 
These niimbers, the lowest in 1S years, 
were mirrored throughout the region, 
with Great Ckill Island, New York, re-
porting a drop to 1,050 pairs from 1,300 
in 1991, and Massachusetts numbers de-
clining to 1,412 pairs from 1,776 the 
year before. Despite an intensive search, 
Maine colonies were down 4 percent to 
122 pairs from 127. 

Researchers do not know whether re-
duced counts at breeding colonies reflect 
an actual drop in the roseate tern popula-
tion or merely a reduction in the number 
ol pairs that nested in 1992. As in recent 
years, more than 85 percent of the entire 
northeastern roseate tern breeding popu-
lation occurs on just three islands, Bird 
Island (Massachtisetts), Faulkner Island 
(C'onnecticut), and Great Giull Island 
(New York). (See Bulletin, Vol. XVI, 
Nos. 9-12; Vol. XII, Nos. 11-12; and Vol. 
XI, No. 12.) 

On a more encouraging note, for the 
first time in 20 years, nesting common 
terns (Sterna hirimdo) and least terns 
(Sterna antillarum) returned to Ram Is-
land in Buzzards Bay, Massachusetts, re-
sponding to an effort by the FWS and 
the Massachusetts Division of Fish and 
Wildlife to reclaim the area for terns. 
Gull management , under way since 
1990, will continue on the island, with 
the goal of fulK' restoring this historically 
important colony for common terns and 
roseate terns. 

The final revised recovery plan for the 
small whorled pogonia (Isotria niedeo-
loides) is available. This rare orchid spe-
cies is widely distributed, with 86 known 
sites in 15 States and Canada, but popu-
lations continue to be lost as habitat is 
degraded, developed, and otherwise 
threatened. Recover)- activit)' has gener-

ated new information about life histon', 
distribution, and populations, and some 
level of habitat protection has been 
achieved for approximately 47 percent of 
the sites. C^ontact Susi von Oettingen at 
N E F O (603/225-1411) for more infor-
mation. (See Bidletin, Vol. XVI, Nos. 7-
8; and Vol. XI, No. 12.) 

The FWS Chesapeake Bay Field Of-
fice (CBFO) presented a rare insects ex-
hibit that was received enthusiastically at 
the national meeting of the Entomologi-
cal Societ)' of America, an event that at-
tracted more than 2,500 registered par-
ticipants to Baltimore, Maryland, from 
December 6 to 9, 1992. A key part of 
the display was a poster entided "The 
Endangered Species Act: Protection of 
Rare Insects." Featuring all federally 
listed and proposed insect species 
throughout the U.S., the poster outlines 
protection and recovery activities. Many 
entomologists said they had been unfa-
miliar with FWS in.sect conservation ef-
forts or had harbored misconceptions 
about them. 'Fhey also made significant 
comments on the compilation of insect 
listing candidates or indicated they would 
do so. For more information, contact 
Judy Jacobs, CBFO, at 410/269-5448. 

On February 24, FWS Region 5 and 
the Entomological Societv' of America co-
sponsored a "Candidate Insect Assess-
ment" workshop, in conjunction with 
the Society's Eastern Branch meeting in 
Williamsburg, Virginia. 'Fhe purpose of 
the workshop, which was attended by 
professional entomologists as well as 
FWS and Natural Heritage Program bi-
ologists from the Northeast Region and 
North Carolina, was to as.semble infor-
mation on the more than 60 insects in 
Region 5 that are candidates for protec-
tion under the I^ndangered Species Act. 
'Fhe workshop was fruitful in prioritizing 
insect groups most in need of further sta-
tus stirvey work. 

Region 6 — The recover)' program for 
the pallid sturgeon (Scaphirhynchus albus) 
is getting into full swing with a \'ariet)' of 
research, survey, and captive propagation 
projects. In the spring of 1992, pallid 

sturgeons were hatched for the first time 
in captivit)' at Missouri's Blind Pon)' State 
Hatchery, a unit of the Missouri Depart-
ment of (Conservation. Survival of fr)-
exceeded expectations, and approximately 
2(),()()() pallid sturgeon fingerlings are be-
ing kept at the hatcher)'. Fhe Blind Pony 
State Hatchery and the Ciavins Point 
Hatchery in South Dakota are gearing up 
for additional attempts at spawning the 
fish. 'Fhese activities will increase otir 
knowledge of successful spawning tech-
niques and rearing requirements for de-
veloping future broodstock. No reintro-
ductions will be proposed for this species 
until more information is available on the 
sturgeon's genetics. 

C]rews from the Louisiana Department 
of Wildlife and Fisheries captured a juve-
nile pallid sturgeon in the Mississippi 
River at its con f luence with the 
Atchafalaya River. This is the )'oungest 
pallid sturgeon recorded in several de-
cades and the first documentation that 
the species is reproducing in the wild. 
Because of the juvenile's size, it is believed 
to have spawned close by, and is evidence 
that some spawning still occurs in Louisi-
ana. Fhe juvenile sturgeon was captured 
along with 11 adult pallid sturgeons at 
the same location where 9 were capttired 
by a commercial fisherman in 1991. Lhe 
good news about the pallid sturgeon is 
tempered, however, by continuing con-
cern about apparent frequent hybridiza-
tion between the shovelnose sturgeon and 
the pallid sturgeon on the Mississippi 
River. 

Cienetics studies to guide propagation 
and reintroduction programs are under 
way. Fhe Montana Department of Fish, 
Wildlife and Parks, through contract 
with the Army Corps of F'ngineers, is ra-
dio tracking pallid sturgeons in the 
Yellowstone and Missouri Rivers. One 
tagged fish was tracked over approxi-
mately 65 river miles (105 km). 

Interim guidelines have been estab-
lished to guide surveys for the Ute ladie.s'-
tresses (Spiranthes diluvialis). I his 
Threatened orchid occurs in seasonally 
moist soils and wet meadows near 

(continued on next page) 
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springs, lakes, and perennial streams and 
their associated floodplains below 6,500 
feet (1,980 meters) in parts of Utah, 
Colorado, and Nevada. Because this or-
chid flowers for only a short time and 
may not flower ever)' year, conducting ef-
fective surveys is difficult. Further, the 
species is so rare that little is known about 
its habitat requirements and population 
ecolog)'. The interim guidelines were de-

veloped to streamline and standardize 
surveys for proposed projects that ma\' 
have an impact on wetlands and flood-
plains where the species could occur. * * * 

Status surveys on two prairie butterfly 
species, the Dakota skipper (Hesperia 
dacotae) and the powesheik skipper 
(Oaristna poivesheik), have been com-
pleted. The Dakota skipper inhabits un-
disturbed or lightly disturbed native tall 
grass and midgr;iss prairie; the powesheik 
skipper inhabits wetland communities. 

such as meadows and fens, within native 
grasslands. These species probably were 
once widely distributed from Manitoba, 
Canada, southward to South Dakota and 
Illinois, but now they occur only in scat-
tered, isolated locations. 

The biggest threat to both species is 
the conversion of native grasslands to 
other uses. Additional threats are pesti-
cide spraying, grazing, and invasions by 
exotic plant species. 'I'he powesheik skip-
per is also threatened by alteration of wet-
lands within native gra,ssland habitats. 

Fin;il listing rules for six species were 
published by the Fish and Wildlife Ser-
vice in December 1992. Endangered 
Species Act protection now applies to the 
following: 

Karner Blue Butterfly (Lycneides 
nielissa samtielis) 

I'he Karner blue butterfly once oc-
curred within a rather narrow band ex-
tending from eastern Minnesota across 
portions of Wisconsin, Illinois, Indiana, 
Michigan, Ohio , Canada (Ontar io) , 
Pennsylvania, New York, Massachusetts, 
and New Hampshire. This small subspe-
cies depends on the occurrence of wild 
lupine (Lupinus perennis), a wildflower in 
the pea family that is the only known 
food plant for the butterfly's larval stage. 
Over the past 100 years, silviculture, ur-

Final Listing Rules 
banization, and suppression of the wild-
fires needed to maintain the butterfly's 
open habitat have eliminated the Karner 
blue from about 99 percent of its histori-
cal range, (^n December 14, 1992, the 
Service listed the Karner blue butterfl)- as 
Endangered. 

Five Idaho Snails 
Five species of aquatic snails found in 

the middle Snake River in south-central 
Idaho also were given Endangered Spe-
cies Act protection. The December 14 
Federal Register notice listed four of these 
mollusks as Endangered: 

• Idaho springsnail (Pyrgulopsis 
idahoensis) 

• Snake River Physa snail (Physa 
natricina) 

• Utah val-rata snail (Vdlvata utaljaisis) 

• Banbury Springs limpet (Xrt;/A sp.). 
One other snail, found to be vulner-

able but not in imminent danger of ex-
tinction, was listed under the less critic;il 
classification of'Fhreatened: 

• Bliss Rapids snail — an undescribed 
species in the family Fiydrobiidae. 

Although the Banbury Springs limpet 
is not known to have declined signifi-
cantly, its limited distribution of onK-
three sites makes this snail vulnerable. 
The other four t;ixa now exist in only a 
small fraction of their historical range. 
Their clean, cold, free-flowing aquatic 
habitat has been reduced by hydroelec-
tric development, water withdrawals, 
drought , and pollution from sewage 
effluents and agricultural runoff. 

Lab Identifies Wolves 
(co)ititmed from page J) 

and large size is t\'pical of wolves found 
in southern Manitoba," according to bi-
ologist Dan Eicht of the FWS Bismarck, 
North Dakota, Field Office. Again, the 
lab used DNA testing, supplemented by 
a variety of skull measurements, for its 
determination. 

'Fen wolves have been killed in North 
Dakota since 1981, including 5 in the 
past 2 years, and all have been about 2 
years old. "That's a r\'pical age for a wolf 
to leave the pack and attempt to establish 

a new territor)'," said Eicht. Biologists 
believe that residents of the I^akotas may 
occasionally see a wolf that has left its 
pack in Manitoba or Minnesota. The 
gray wolf historicall\' ranged throughout 
North and South Dakota. 

F'WS law enforcement officials are in-
vestigating the circumstances of the 
North Dakota shooting. 1 he penalties 
authorized under the FLndangered Species 
Act for killing a listed animal without a 
permit are seriotis — up to a year in jail 
and/or a $100,000 fine. Fortunately, 
most people support the protection of 
wolves that do not harm livestock. "The 

positive response Eve witnessed from 
North Dakotans toward wolves has been 
amazing," Eicht noted. 

Anyone seeing a wolf in the western 
United States is encouraged to contact 
the nearest State or Federal wildlife 
agency office. 
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Natural Areas 
Conference 

'I"his year, the 2()th Natural Areas Con-
ference will be held June 22-25 at the 
University of Maine. Its theme is "Con-
servation in the Working Landscapes," 
and it will inckide invited and contrib-
uted papers on the following symposia 
topics: Conservation in Marine Ecosys-
tems, Conser\dng Rare and Endangered 
Species and Natural Communi t i e s in 
Working Landscapes, Biological Diversity 
in Working Landscapes, and Inventory-
ing and Moni tor ing Natural Areas in 
Working Landscapes. A number of field 
workshops organized around the sympo-
sia will be available for participants. 

This conference, underwritten in part 
by the Fish and Wildlife Service, Bureau 
of Land Management , Forest Service, 
National Park Service, Environmental 
Protection Agenc}', and National Oceanic 
and Atmospheric Administration, will of-
fer participants the opportunity to ex-
plore a multitude of working landscapes 
in the United States and around the 
world through the presentation of over 
150 papers, workshops, roundtable dis-
cussions, and posters. For more informa-
tion, write F^ank Tyler, Conference Coor-
dinator, Maine State Planning Office, 
Station 38, Augusta, Maine 04333, or 
call 207/624-604 L 

BOX SCORE 
LISTINGS AND RECOVERY PLANS 

ENDANGERED 1 THREATENED 1 LISTED SPECIES 
Category Foreign Foreign i SPECIES WITH 

U.S. Only 1 U.S. Only 1 TOTAL PLANS 

Mammals 56 249 1 9 22 1 336 33 
Birds 73 153 1 16 0 1 242 72 
Reptiles 16 64 1 14 1 112 25 
Amphibians 6 8 1 5 0 19 9 
Fishes 55 11 1 37 0 1 103 57 
Snails 12 1 1 7 0 1 20 8 
Clams 50 2 5 0 57 39 
Crustaceans 9 0 1 2 0 1 11 4 
Insects 15 4 1 9 0 1 28 14 
Arachnids 3 0 ' 0 0 ' 3 0 
Plants 299 1 1 73 2 1 

1 
375 153 

TOTAL 594 493 1 181 38 ' 
1 

1306* 414** 

Total U.S. Endangered 594 
1 1 
(295 animals, 299 plants) 

Total U.S. Threa tened 181 (108 animals. 73 plants) 
Total U.S. Listed 775 (403 animals, 372 plants) 

* Separate populat ions of a spec ies that are l isted botin as Endangered and T l i rea tened are 
tal l ied twice. Those species are the leopard, gray wolf, grizzly bear, bald eagle, piping plover, 
roseate tern, ch impanzee, Nile crocodi le, g reen sea turtle, and ol ive ridley sea turtle. For 
the purposes of the Endangered Species Act, the term "species" can mean a species, 
subspecies, or dist inct ver tebrate populat ion. Severa l entr ies a lso represent ent i re genera 
or even fami l ies. 

** There are 334 approved recovery plans. S o m e recovery p lans cover more than one species, 
and a few species have separate plans cover ing di f ferent parts of their ranges. Recovery 
plans are d rawn up only for l isted spec ies that occur in the Uni ted States. 

Number of Coopera t ive Agreements s igned with States and Terr i tor ies: 53 f ish & wildl i fe 
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