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Three Species Proposed for Endangered Species Act 
Protection 

A species of turt le, plant, and f ish 
though t vulnerable to ext inct ion were 
proposed recently by the Fish and Wild-
life Service (FWS) for l ist ing as Endan-
gered or Threatened. If the proposals 
later become final. Endangered Species 
Act protect ion w/ill be extended to the 
fol low/ing taxa: 

Flattened Musk Turtle (Ster-
notherus depressus) 

A small aquat ic species, the f lat tened 
musk turt le is found only in parts of the 
Black Warr ior River system in nor thern 
Alabama. This dist inct ive repti le is de-
c l in ing in numbers and range, pr imar i ly 
because of w/ater qual i ty degradat ion 
and col lect ing. The FWS has proposed 
l ist ing it as a Threatened species (F.R. 
11/1/85). 

The f lat tened musk turt le apparent ly 
has ra therspec i f ic habitat requirements, 
wh ich inc lude rivers or large creeks wi th 
a l ternat ing pools and vegetated shal-
lows, an abundance of submerged 
rocks, and plenty of small mol lusks for 
food. Good water qual i ty is part icular ly 
impor tant ; there should be low silt loads 
and deposi ts, a min imal bacteria count , 
and l i t t le chemica l pol lut ion. Unfor tu-
nately, popula t ion surveys, observa-
t ions, and U.S. Geologica l Survey water 
qual i ty records indicate that only 15 per-
cent of stream habitat wi th in the river 
basin remains qual i ty habitat for the 
turt le. 

Si l tat ion appears to be a pr imary fac-
tor in the habitat degradat ion. By 1975, 
approx imate ly 117 square miles wi th in 
the f lat tened musk turt le's range had 
been d is turbed oy surface min ing of the 
under ly ing coal deposits, an activi ty that 
p roduced 50 percent of the region's 
accelerated eros ion and sedimentat ion. 
The Alabama Surface Mine Commiss ion 
notes that the rate of coal p roduc t ion 
f rom surface min ing increased about 30 
percent f rom 1975 to 1985, and the U.S. 
Department of Agr icu l ture (USDA) esti-
mates that 419 square miles wil l be dis-
t u r b e d by 2020. L o g g i n g , ano the r 
s i g n i f i c a n t s o u r c e of e r o s i o n , is 

The flattened musk turtle fSternotherus depressus) is a small aquaticspecies with a 
distinctly flattened carapace up to 4. 7 inches (119 millimeters) long and dark brown 
to orange in color. 

expected to almost double by the same 
year. In 1980, annual eros ion f rom com-
mercial forest land in the Black Warr ior 
Basin was already 5,350,000 tons, and 
the USDA predicts that rate wil l increase 
78 percent by 2020. Soil lost f rom crop 
land and pastures in 2020 is projected to 
be 2,569,000 tons above the amount 
annual ly replaced. 

Si l tat ion presumedly affects the f lat-
tened musk turt le by 1) reducing or e l im-
inat ing populat ions of mol lusks and 
other invertebrates upon wh ich the tur-
tles feed, 2) physical ly al ter ing the rocky 
habitats where turt les seek food and 
cover, and 3) fo rm ing a substrate in 
wh ich heavy metals and toxic chemicals 
tend to accumulate. The f lat tened musk 
turt le is also vulnerable to chemica l and 
sewage pol lu t ion, wh ich can erode its 
shell, cause infect ions, and fur ther 
reduce food organisms. Most of the pol-
lu t ion is f rom "non-po in t " sources, such 
as acid mine drainage, agr icul tura l 
chemica l runoff , and industr ia l and resi-
dential ef f luents. 

Another threat to the f lat tened musk 
turt le is commerc ia l explo i tat ion. Most 
of the former ly good populat ions have 
been cons iderab ly reduced this way in 

recent years. Turt les have appeared on 
several animal dealer price lists at more 
than $80 each. It is hoped that a bill 
passed by the Alabama legislature in 
May 1984 to prohib i t co l lect ing of flat-
tened musk turt les wi thout a permit may 
cont ro l t rade in the species. 

Several Federal activit ies cou ld have 
an impact on f lat tened musk tur t le habi-
tat and cou ld be af fected by a f inal l ist ing 
rule. U.S. Forest Serv ice-approved log-
g ing programs of ten inc lude clear cut-
t ing, road bui ld ing, and appl icat ion of 
herbic ides and/or insecticides. Such 
pract ices wou ld l ikely increase the 
amounts of silt and chemical po l lu t ion in 
the Black Warr ior River system. Mineral 
leasing by the Bureau of Land Manage-
ment, certain Federal H ighway Admin is -
t rat ion projects, and activit ies permi t ted 
or carr ied out by the U.S. Army Corps of 
Engineers (such as dredge and fi l l oper-
ations) cou ld lead to greater si l tat ion 
and fur ther degrade the habitat. Projects 
funded by the USDA th rough the Agr i -
cul tura l Stabi l izat ion and Conservat ion 
Service and the Soil Conservat ion Ser-
vice cou ld p roduce both adverse and 
benef ic ial effects. 

(continued on page 5) 
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Endangered Species Program region-
al staffers have reported the fol lowing 
activities for the month of November: 

Region 1—At a recen t recovery t eam 
m e e t i n g fo r the l i g h t - f o o t e d c l a p p e r rai l 
{Rallus longirostris levipes) and Ca l i f o r -

n ia least te rn (Sterna antillarum browni), 
it was r e p o r t e d tha t the te rn p o p u l a t i o n 
i nc reased in n u m b e r f r o m 5 1 8 f l e d g l i n g s 
in 1984 to 682 in 1985. Severa l c o l o n i e s 
e x p e r i e n c e d r e d u c e d p r e d a t i o n pres-
sure, w h i c h a c c o u n t s fo r the inc rease in 
p r o d u c t i v i t y . A l so r e p o r t e d was tha t a 
red fox [Vulpes vulpes) r emova l p ro -
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N.E. Mu l tnomah St., Por t land, OR 
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g r a m at Seal Beach Na t i ona l W i l d l i f e 
Re fuge is c lose r to b e c o m i n g a rea l i ty . 
A p p r o x i m a t e l y 35-40 red f o x e s use the 
re fuge and have s e r i o u s l y d e p l e t e d its 
w i l d l i f e resources , i n c l u d i n g the l i gh t -
f o o t e d c l appe r rai l . 

T h e S a c r a m e n t o E n d a n g e r e d Spec ies 
O f f i c e (SESO) staf f met w i t h T h o m a s 
Reid Assoc ia tes and a p ro jec t p r o p o -
nen t o n a p r o p o s e d res iden t ia l deve l -
o p m e n t a l o n g the base of M i l ag ra R idge 
in the c i t y of Pac i f i ca , C a l i f o r n i a . Por -
t i ons of the p r o p o s e d d e v e l o p m e n t are 
h a b i t a t f o r t h e E n d a n g e r e d m i s s i o n b lue 
bu t t e r f l y {Icaricia icarioides missionen-
sis). Overa l l p ro j ec t m i t i g a t i o n i nc l udes 
a p r o g r a m to c o n t r o l e x o t i c vege ta t i on , 
w h i c h is the p r i m a r y th rea t t o the b u t t e r -
f ly 's larval f o o d p lan ts on the r idge. 

T h e O l y m p i a , W a s h i n g t o n , F i e l d 
O f f i c e p e r s o n n e l p a r t i c i p a t e d in t h e 
r e m o v a l o f e lk f r o m t h e C o l u m b i a n 
W h i t e - t a i l e d D e e r N a t i o n a l W i l d l i f e 
R e f u g e . T w e n t y - t h r e e e lk c o w s a n d 
ca lves we re c a p t u r e d a n d t r a n s p o r t e d 
o f f t he re fuge. Elk c o m p e t e w i t h the 
E n d a n g e r e d C o l u m b i a n w h i t e - t a i l e d 
deer (Odocoileus virginianus leucurus) 
f o r f o r a g e a n d e s c a p e hab i ta t , a n d be-
cause of the large n u m b e r of elk o n the 
re fuge , d a m a g e to deer hab i ta t f r o m 
t r a m p l i n g a n d ove ruse has o c c u r r e d . 
T h i s is the s e c o n d year e lk have been 
r e m o v e d f r o m the re fuge. 

A t the reques t of t he Fish and W i l d l i f e 
Se rv i ce (FWS) D i v i s i on of Law E n f o r c e -
men t in Be l levue, W a s h i n g t o n , and the 
N a t i o n a l M a r i n e F i s h e r i e s S e r v i c e 
( N M F S ) sea tu r t l e c o o r d i n a t o r in Hawa i i , 
a dead l ea the rback sea t u r t l e (Dermo-
chelys coriacea) tha t had w a s h e d ashore 
near O c e a n Shores , W a s h i n g t o n , was 
e x a m i n e d . N o d e t e r m i n a t i o n of t h e 
c a u s e of d e a t h c o u l d be made . N M F S 
law e n f o r c e m e n t is c u r r e n t l y i nves t iga t -
ing th is i nc iden t , w h i c h is the f o u r t h t i m e 
a dead l ea the rback has been k n o w n to 
w a s h up o n O r e g o n a n d W a s h i n g t o n 
beaches th is fal l . 

R e g i o n 2 — B y N o v e m b e r 19, 94 
w h o o p i n g c r a n e s [Grus americana) had 
a r r i v e d at A r a n s a s N a t i o n a l W i l d l i f e 
R e f u g e (NWR) in Texas , i n c l u d i n g all 16 
y o u n g b a n d e d in C a n a d a in A u g u s t . 
T h i s is the la rges t n u m b e r of y o u n g to 
ar r ive at A ransas s i nce su rveys began in 
1938. 

T h e t w o w h o o p e r s tha t spen t Sep-
t e m b e r and O c t o b e r east of t he Rock ies 
in C o l o r a d o m i g r a t e d i n to New M e x i c o 
ear ly in N o v e m b e r . 

(continued on page 13) 
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The Snail Kite, an Endangered Floridian 
by Robin H. Fields 

Jacksonville Endangered Species Field 
Station 

ai m 

The quest ion facing agencies and 
organizat ions interested in the snail kite 
(Rostrhamus sociabilis plumbeus) is 
"What can be done to protect this bird, 
its habitat, and its food source before the 
s i tuat ion is too late?" 

State Action 
Under its o w n Endangered and 

Threatened Species Act of 1977, Florida 
provides for research and management 
of State-l isted endangered species to 
conserve and protect them as a natural 
resource. Regulat ions issued by the 
Flor ida Game and Fresh Water Fish 
Commiss ion implement this protect ion 
th rough proh ib i t ions on taking, posses-
sion, t ransport , or sale of the kite except 
under permit f rom the Commiss ion; 
however, the regulat ions do not provide 
protect ion for habitat. 

Florida's Water Management Distr icts 
(WMDs) were created in 1972 and are 
under the author i ty of the Florida 
Depar tment of Envi ronmental Regula-
t ion (DER). The DER is pr imar i ly 
responsible for mon i to r ing water qual-
ity. The main funct ions of the WMDs are 

^to promote the conservat ion, develop-
len t , and use of surface and g round 

' 'water; to develop and regulate dams, 
impoundments , and reservoirs; to pre-
vent damage f rom f loods, soil erosion, 
and excessive drainage; to preserve nat-
ural resources ( inc lud ing f ish and wi ld-
l i fe) ; and to p r o m o t e rec rea t iona l 
development on publ ic lands. WMDs 
also issue permits for certain water uses, 
develop water use plans, issue emer-
gency prohib i t ions dur ing droughts, 
and assist the DER with water po l lu t ion 
cont ro l . 

The Federal Approach 
On the Federal level, the snail kite and 

its Cri t ical Habitat receive the protect ion 
author ized by the Endangered Species 
Act of 1973, as amended, wh ich includes 
proh ib i t ions on taking, sale, offer for 
sale, import , and export of these birds 
wi thout a Fish and Wildl i fe Service 
(FWS) permit. 

The Act also requires that all Federal 
agencies ensure that their act ions are 
not l ikely to jeopardize the survival of the 
species or adversely modi fy its Crit ical 
Habitat. One such agency that has con-
sulted wi th the FWS on ways to avoid 
adverse impact on the snail kite is the 

S. Army Corps of Engineers (COE). 
his agency is responsible for adminis-

ter ing Sect ion 404 of the Clean Water 
Act of 1977, wh ich deals wi th the protec-

—second of two parts— 

t ion of wet lands by regulat ing the dis-
charge of dredge or fill materials into 
U.S. waters. 

Refuges and Preserves 
The FWS manages the 145,635-acre 

Loxahatchee Nat ional Wildl i fe Refuge, 
wh ich was establ ished in 1951 th rough a 
cooperat ive agreement with the then 
Central and Southern Florida Flood 
Cont ro l Distr ict. A m o n g the pr imary 
object ives of the Loxahatchee NWR is 
the management and protect ion of the 
snail kite. The refuge also acts as a clear-
inghouse for the Snail Kite Sight ing Pro-
gram, th rough wh ich the publ ic reports 
snail kite s ight ings to refuge staffers. 

male snail kite at Loxahatchee National 
Wildlife Refuge 

These data are evaluated by the refuge 
as a means of mon i to r ing kite popula-
t ions and movements. Such in format ion 
is par t icu lar ly valuable for a better 
unders tand ing of kite dispersal patterns 
dur ing droughts . 

Other snail kite habitat Is protected 
w i t h i n E v e r g l a d e s N a t i o n a l Park , 
located in the ext reme southern t ip of 
peninsular Florida. The heart of the 
Everglades, designated as a nat ional 
park in 1947, is actual ly a river 6 inches 
(15 cent imeters) deep, 50 miles (80 
ki lometers) wide, and f low ing seaward 
on a r iverbed that s lopes just a few 
inches per mile. 

In addi t ion to governmenta l act ion, 
the Nat ional Audubon Society, an inde-
pendent conservat ion organizat ion, also 
works to save the snail kite. As part of its 
habitat conservat ion program, Audubon 
leases two areas tota l l ing about 28,000 
acres on the west side of Lake Okeecho-
bee. This Audubon wi ld l i fe sanctuary is 
one of the kite's pr inc ipal nest ing areas. 

Recovery Efforts 
In 1983, the FWS released the Ever-

glade Kite Recovery Plan. (See story in 
BULLETIN Vol. VIII No. 8) This plan is a 
management tool developed to ident i fy 
and implement the var ioussteps needed 
to halt the decl ine of the snail kite and to 
recover the subspecies to a secure sta-
tus. It addresses the roles of each of the 
Involved agencies and organizat ions. A 
dynamic document , it is being updated 
as more data become available. 

Obvious ly , the object ives of the 
numerous agencies that have a role in 
south Florida water management are not 
all compat ib le wi th op t imum snail kite 
habitat management. Needs for water 
for agr icu l ture, f l ood prevent ion, dr ink-
ing, wi ld l i fe habitat, and recreat ion must 
all be integrated into a system that can 
meet these often conf l i c t ing demands. 
Innovative approaches on the part of the 
land, water and wi ld l i fe management 
agencies and organizat ions wil l be 
required to ensure the survival and re-
covery of the snail kite. 

An example of a cooperat ive ef fort is 
about to begin. The South Florida Water 
Management Distr ict has designed an 
exper imenta l water release program. Its 
p u r p o s e is to p rov ide Everg lades 
Nat ional Park, to the south, wi th water 
on a p lanned schedule in an at tempt to 
restore more natural water cond i t ions in 
the park. 

As part of a Sect ion 7 consul ta t ion 
wi th the COE on the exper imental water 
release program, the FWS has recom-
mended that a mon i to r ing program be 
ini t iated to determine the impacts of the 
water release on Endangered species in 
the area, inc lud ing the snail kite. It is 
hoped that va luab le data wi l l be 
gathered on such top ics as snail kite use 
in the area, inc lud ing feeding, nesting, 
and nest site locat ion. 

Interagency Consultations 
South Florida is recover ing f rom a 

1984-85 d rough t dur ing wh ich kites 
dispersed f rom their histor ic areas and 

(continued on page 4) 
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The Gating of Hubbard's Cave—A Volunteer Effort 
By Robert R. Currie 

Asheville (North Carolina) Endangered 
Species Field Station 

Progress toward the recovery of the 
Endangered gray bat [Myotis grises-
cens) received a s igni f icant boost last 
summer. A sect ion of Hubbard 's Cave, 
once a winter home of over 250,000 gray 
bats, was gated to exc lude unauthor ized 
trespassers. The cave is also a winter 
home for at least seven other bat spe-
cies, including the Endangered Indiana bat 
{M. sodalis). 

Human d is turbance of the h ibernat ing 
bats had reduced the gray bat popula-
t ion in Hubbard 's Cave to about 150,000 
individuals. The on ly feasible means of 
e l iminat ing human d is turbance of this 
gray bat h ibernacu lum was to bui ld a 
gate wh ich exc luded humans but per-
mit ted free access for the bats. Over 5 
years of hard work by The Nature Con-
servancy (TNC), Dr. Merl in Tut t le of Bat 
Conservat ion Internat ional (BCI), and 
the Fish and Wi ld l i fe Service's Ashevi l le 
Endangered Species Field Stat ion was 
required to init iate the project. TNC pur-
chased the 50-acre Hubbard 's Cave pre-
s e r v e , l o c a t e d In e a s t - c e n t r a l 
Tennessee, in 1982, but delays in obta in-
ing clear t i t le to the property prevented 
TNC f rom c los ing on the purchase unti l 
1984. 

The smallest place to bui ld a gate in 
the ent rance to the bat sect ion of the 
cave was 35 feet wide by 35 feet high. To 
const ruc t a ful l bat gate over such a 
large open ing wou ld require over 100 
tons of steel and 5 tons of concrete, at an 
est imated cost of over $100,000. 

The Cave Conse rva t i on Ins t i tu te 
(CCI), a volunteer organizat ion in 
southwestern Virginia, was contacted 
for assistance. CCI, wh ich has helped to 
protect over a dozen caves in the south-
east, visi ted the cave and designed a 
gate to fit the entrance. CCI est imated 

(continued on page 5) 

The base of the Hubbard's Cave gate is more than 60 feet below the main cave 
entrance. A CCI volunteer is shown cutting steel with an oxy-acetelene torch. At this 
point, the gate was 20 feet high and two weekends from completion. 

The Snail Kite 
(continued from page 3) 

sought refuge in the few habitats that 
stil l retained water, such as the c i ty of 
West Palm Beach's Water Catchment 
Area. Dur ing the drought , a biologist 
f rom Loxahatchee NWR documented 
about 370 kites feeding in the water 
ca tchment area and roost ing in a site 
selected by Palm Beach County for 
deve lopment of a resource recovery 
faci l i ty. These kites represented over 50 
percent of the total known kite popula-
t ion that existed before the drought . 
Across f rom the recovery faci l i ty site, 
another area has been selected for a 
p lanned industr ial park. Both of these 

projects wou ld affect the kite, a l though 
neither is located wi th in the designated 
Cri t ical Habitat. Since Sect ion 404 per-
mits f rom the COE wou ld be required, 
both projects wil l be subject to future 
Sect ion 7 consul ta t ions. 

Drought- re la ted habitats are becom-
ing increasingly rare in this rapidly 
g row ing State. When these habitats are 
gone, the snail kite wil l no longer have 
wet areas in wh ich to seek refuge dur ing 
general d rought condi t ions. The result 
cou ld be a drast ic populat ion decl ine. In 
the meant ime, the Jacksonvi l le Endan-
gered Species Field Off ice is work ing 
wi th Palm Beach County to Investigate 
alternatives to lessen the impact that the 
planned resource recovery faci l i ty cou ld 
have on this impor tant kite area. 

Another COE consu l ta t ion involves 
the use of a registered herbic ide, Velpar, 
at Lake Okeechobee wi th in an area that 
is designated as Cri t ical Habitat for the 
snail kite. COE proposes to apply the 
herbic ide as a means of cont ro l l ing the 
Austra l ian punk tree fMe/a/euca quinqu-
enervia), an exot ic species that is rapidly 
al ter ing native habitats. The FWS is con-
cerned that there are no data on the tox-
i c i t y of V e l p a r to i n v e r t e b r a t e s , 
par t icular ly the kite's pr imary prey, the 
apple snail (Pomacea paludosa). Sec-
t ion 7 consu l ta t ions between the FWS 
and the COE are proceeding, and both 
agenc ies are w o r k i n g toge the r to 
develop appropr ia te precaut ions and to 
invest igate the possibi l i ty of co l lect ing 
tox ic i ty in format ion. 
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Hubbard's Cave 
(continued from page 1) 
that the gate cou ld be constructed, 
using volunteer labor, for about S15,000. 
Obstacles to be overcome inc luded 
improv ing the road to the cave so that 
the steel, concrete, and heavy equip-
ment needed for the project cou ld get to 
the site, l in ing up volunteers to actual ly 
do the work, rent ing or buy ing equip-
ment, and raising the money needed to 
do the work. 

General Carl Wallace, the Adjutant 
G e n e r a l of t he T e n n e s s e e A r m y 
Nat ional Guard, offered to improve the 
road and t ransport all const ruc t ion 
materials to the site. This was accom-
pl ished dur ing two weekends as a 
Nat ional Guard t ra in ing exercise. A bur-
glar alarm system wi th a direct line to the 
local sheri f f was also instal led by the 
N a t i o n a l G u a r d to p r o t e c t t h e 
equipment . 

The R ichmond Area Speleological 
Society, a non-prof i t g roup interested in 
the explorat ion and protect ion of caves, 
donated $11,000 to TNC for the project. 
Mid-State Steel of Tennessee provided 
the steel for the gate at cost. Several 
member organizat ions of the Nat ional 
Speleological Society, inc lud ing the 
Nashv i l le Gro t to , the F l i t t e rmouse 
Grot to of Nor th Carol ina, and the Bir-
mingham Grot to, commi t ted themselves 
to volunteer labor. Most of CCI's active 

gray bat fMyot is grisescens) 

members worked on the project f rom 
beg inn ing to end, and several of TNC's 
members also helped. 

The actual work on the gate began in 
July. Volunteers spent six 2y2-to 3-day 
weekends pour ing concrete, and cut-
t ing, carry ing, and weld ing the steel. 
Four to five we ld ing machines were kept 
r u n n i n g a lmost c o n t i n u o u s l y . T N C 
re imbursed volunteers for their travel 
expenses, prov ided food, and arranged 
for s leeping and cook ing faci l i t ies at a 
nearby summer camp. The Ashevi l le 
Endangered Species Field Station, TNC, 
and the volunteers feel the protect ion of 
Hubbard 's Cave was well wor th the mas-
sive effort . 

The gated sect ion of Hubbard 's Cave 
will be open for explorat ion f rom mid-
May th rough mid-August , when the bats 
are not present, and the sect ion most 
popular wi th cavers wi l l remain open 
year- round. For in format ion on visi t ing 
Hubbard 's Cave, contact the Tennessee 
Nature Conservancy, P.O. Box 3017, 
Nashvil le, Tennessee 37219. 

Poor ly designed gates can be very 
harmful to bats. For in format ion on the 
proper use of gates to protect bats, con-
tact Robert Currle at the Asheville Field 
Office (100 Otis Street, Room 224, Ashe-
ville, North Carolina 28801). 

Proposed Species 
(continued from page 1) 

Comments on the proposal to list the 
f lat tened musk turt le as a Threatened 
species are welcome, and should be 
sent to the Endangered Species Field 
Stat ion, U.S. Fish and Wi ld l i fe Service, 
Jackson Mall Of f ice Center, Suite 316, 
300 Woodrow Wilson Avenue, Jackson, 
Mississippi 39213, by December 31, 
1985. 

L a r g e - f l o w e r e d Sku l lcap 
(Scutellaria montana) 

A rare member of the mint fami ly, S. 
montana is known f rom only 10 loca-
t ions in the mounta ins of southeastern 
Tennessee and adjacent areas in Geor-
gia. Fewer than 7,000 individuals exist, 
and over 90 percent of them a reconcen-
trated at two sites. Threats to the species 
and its habitat include logging, urbani-
zation, and a quarry ing operat ion. Due 
to its vulnerabi l i ty to ext inct ion, the FWS 
has proposed l ist ing the large-f lowered 
skul lcap as Endangered (FR 11/13/85). 

S. montana is a herbaceous plant wi th 
stems g row ing 12 to 22 inches (30 to 55 
cent imeters) high and opposi te leaves 2 
to 3 inches (5 to 8 cent imeters) long. Its 
attract ive blue and whi te f lowers appear 
in May and early June, and the fruit , a 

l ight b rown nutlet, matures in late June 
to early July. The species occurs on 
moist rocky slopes under a canopy of 
mature hardwoods (pr imari ly oaks and 
hickor ies). All known sites show little or 
no evidence of d is turbance f rom logg ing 
or l ivestock grazing. Core samples taken 
f rom sur round ing trees show ages rang-
ing f rom 70 to over 200 years old, 
depend ing on the site. 

Current ly , of the ten known popula-
t ions of S. montana, seven are in Geor-
gia and three are in Tennessee. The 
largest Georgia populat ion, occur r ing in 
Floyd County , conta ins approx imate ly 
1,300 plants, and most of the site is 
owned and protected by The Nature 
Conservancy. All six of the other Geor-
gia popula t ions of S. montana are much 
smaller, and are located on privately 
owned land. The species' largest known 
popula t ion, cons is t ing of about 5,000 
plants, is in Mar ion County , Tennessee. 
Approx imate ly half of these plants are 
on land owned and managed by the Div-
ision of Forestry, Tennessee Depart-
ment of Conservat ion; the others are on 
private proper ty that has been subdi-
vided for residential development and is 
cur rent ly being of fered for sale. Both of 
Tennessee's other S. montana popula-
t ions are on unprotected land and con-
tain only a few plants. 

The overwhe lming concent ra t ion of 
most S. montana indiv iduals at two sites 
increases the species' vulnerabi l i ty to 
ext inc t ion. Histor ical ly, it probably was 
more widespread, but the mature hard-
wood stands that S. montana requires 
have become qui te l imited. The factors 
that led to the species' decl ine threaten 
the few remain ing plants wi th ext inct ion. 
Because the plants are attract ive and 
vu lne rab le to co l l ec t i ng , the FWS 
dec ided not to p inpo in t the populat ions 
with a proposed designat ion of Cri t ical 
Habitat; however, habitat conservat ion 
measures of the Endangered Species 
Act wi l l apply if the species is l isted. 

Comments on the proposal is list S. 
montana as an Endangered species are 
we lcome f rom all interested agencies, 
o rgan i za t i ons , and ind iv idua ls , and 
shou ld be sent to the Field Supervisor, 
Endangered Species Field Stat ion, U.S. 
Fish and Wildl i fe Service, 100 Otis 
Street, Room 224, Ashevi l le, North 
Carol ina 28801, by January 13, 1986. 

Waccamaw Silverside (Menl-
dia extensa) 

This f ish derives its c o m m o n name, 
the Waccamaw silverside, f rom the 
si lvery str ipe a long each side and f rom 

(continued on page 12) 
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APPROVED RECOVERY PLANS 
This issue of the BULLETIN summar-

izes some of the recovery plans for l isted 
species that have been approved dur ing 
1985. Copies of the plans can be pur-
chased approx imate ly 6 months after 
their approval f rom the Fish and Wi ld l i fe 
Re fe rence Serv ice, 6011 Execut ive 
Boulevard, Rockvi l le, Mary land 20852: 
te lephone 800/582-3421 (toll free). 

Brady Pincushion Cactus 
(Pediocactus bradyi) 

The Brady p incushion cactus is a rare 
species known only f rom a few sites 
wi th in Cocon ino County in northern 
Arizona. Since its discovery in 1958. this 
cactus has decl ined markedly due to 
co l lect ing and habitat alteration. It was 
l isted in 1979 as Endangered, and the 
Brady Pincushion Cactus Recovery 
Plan was approved on March 28, 1985. 

P. bradyi grows on gravelly l imestone 
benches and terraces in the Navajoan 
Desert near the Marble Canyon of the 
Co lorado River. Its potent ial habitat is 
est imated to total 17,000 acres (70 
square ki lometers), but the species has 
been found on only 10 to 20 percent of 
the por t ion that has been searched. Pop-
ulat ions are scattered th roughout pri-
va te p r o p e r t y . B u r e a u of L a n d 
Management (BLM)-admin is tered land. 
Nat ional Park Service lands, and the 
Navajo Indian Reservation. 

One of the most serious threats to the 
survival of the Brady p incushion cactus 
is col lect ing. This cactus is in high 
wor ldw ide demand by certain col lectors 
because of its rarity, and its removal 
f rom native habitat by individual hobby-
ists and by commerc ia l suppl iers has 
been noted. As it is one of the most dif f i -
cult cacti to grow on its own roots in 
cu l t i va t ion , there is a c o n t i n u i n g 
demand for replacement stock. Seed 
col lect ion also can be harmful because 
P. bradyi is fairly short- l ived and produ-
ces an annual average of only 25 seeds 
per plant. 

Some habitat wi th in the species' his-
tor ical range has been destroyed, and 
there is danger of further degradat ion. 
An immediate source is of f - road vehicle 
(ORV) use. Four-wheel drive vehicles in 
part icular are causing damage to the 
populat ions west of Marble Canyon. 
Uran ium explorat ion and min ing on the 
Ar izona Str ip (the part of Ar izona north 
of the Co lorado River) represent further 
potent ial threats to Brady p incushion 
cactus habitat. There are a number of 
c laims f i led for areas near P. bradyi pop-
ulat ions, and the BLM has received 
plans for explorat ion on apparent ly suit-
able habitat adjacent to a known colony. 

Livestock grazing in areas likely occu-
pied by the Brady p incushion, inc lud ing 
four BLM al lotments, could be af fect ing 
the species by t rampl ing the plants and 

d is turb ing their habitat. Grazing on all of 
the al lotments occurs pr imari ly dur ing 
the wet season, between November and 
May. This is also the per iod dur ing 
wh ich P. bradyi is emergent and most 
vulnerable to the effects of t rampl ing; at 
other t imes, most of the stem retracts 
into the soil. 

Recovery Act ions 

The Brady Pincushion Cactus Re-
covery Plan seeks to ensure the species' 
survival by reducing the drain on wi ld 
populat ions f rom col lectors and by 
careful ly managing the habitat. When 75 
percent of its known habitat receives 
permanent protect ion, a reclassi f icat ion 
f rom Endangered to Threatened can be 
considered; the cr i ter ia for recovery and 
a subsequent del ist ing, however, cannot 
be establ ished unti l there is a complete 
census of the cactus within its known 
range. 

One of the recovery plan's highest 
pr ior i t ies is s imply a greater enforce-
ment of exist ing conservat ion laws. Fed-
eral land managing agencies also can 
ful ly use their regulatory author i t ies for 
conserv ing the habitat. For example, the 
recovery plan recommends that the 
BLM, wh ich regulates min ing on publ ic 
land, review the files of min ing claimants 
and in form them about the presence of 
any l isted species. 

Speci f ic management act ions can be 
taken to conserve known Brady pin-
cushion cactus sites. Signs in forming 
people that cacti are protected by Fed-
eral and State laws cou ld deter some 
potent ia l col lectors. Relocat ing a road-
side gravel dump that destroyed some 
former P. bradyi habitat wou ld el iminate 
use of the site as a parking area for col-
lectors and cou ld make it possible to 
rehabi l i tate the habitat. The recovery 
plan also suggests that the National 
Park Service act to contro l ORV damage 
to P. bradyi habitat near Lees Ferry by 
erect ing signs and by the "judicious 
placement of boulders. ' 

A high pr ior i ty recommendat ion of the 
recovery plan is development of a Habi-
tat Management Plan (HMP) for Brady 
p incush ion cactus habitat on BLM-
adminis tered lands. An HMP. the pri-
mary management tool BLM uses to 
conserve l is ted species, has been 
draf ted and addresses the impacts of 
such activit ies as grazing, mining, and 
ORV use. If a complete ORV closure is 
found to be necessary, a formal designa-
t ion should be pursued. The impacts of 
l ivestock, part icular ly in the vicini ty of 
feeding and water ing sites, also need to 
be moni tored regularly. Already, plans 
for three proposed "range improve-
men t ' projects (fences, water catch-
ments and t roughs) have been drawn in 
a way to avoid P. bradyi habitat. The 

BLM also has establ ished new proce-
dures to improve its moni tor ing of three 
of the cactus populat ions. FWS biolo-
gists wil l work cooperat ively wi th the 
BLM on developing management plans. 

A better knowledge of P. bradyi eco-
logy is necessary for land managers to 
make the wisest possible decis ions 
regarding the species' habitat. The data 
wil l also be important for evaluat ing any 
plans to art i f ic ial ly propagate P. bradyi 
for reestabl ishing populat ions and/or 
for developing a legal t rade in the spe-
cies, (The FWS IS cons ider ing the possi-
bil i ty of encourag ing trade in cul t ivated 
specimens of l isted cacti as a means of 
reducing the damand for cacti i l legally 
co l lected f rom the wild.) 

The Brady pincushion cactus ("Pedio-
cactus bradyi) is a small, semiglobose 
plant that bears straw-yellow flowers. 
During the dry season, most of the stem 
retracts mto the soil. 
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Recovery Plans 
(continued from page 6) 

Knowlton Cactus (Pediocac-
tus knowltonii) 

p. knowltonii, the smallest member of 
its genus, may also be the most vulnera-
ble. The only known viable popula t ion is 
restr icted to a single hill of gravelly 
al luvial deposi ts south of La Boca, Colo-
rado, in San Juan County, nor thern New^ 
Mexico. A second populat ion, consist-
ing of two indiv idual plants, is located in 
Reese Canyon (also San Juan County) , 
but it shows no sign of reproduct ion and 
may be the last survivors of a 1960 trans-
plant at tempt. 

In 1960, the P. l<nowltonii popula t ion 
was est imated at more than 100,000 
plants. That same year, however, some 
members of the New Mexico Cactus and 
Succulent Society set out to "rescue" 
the Knowl ton cactus f rom f lood ing due 
to the cons t ruc t ion of the Navajo Dam. 
They col lected all the plants they cou ld 
f rom the La Boca populat ion, and some 
might have been t ransplanted at Reese 
Canyon. The removal ul t imately turned 
out to be unnecessary because the 
f l o o d w a t e r s of Navajo Lake never 
af fected the species' habitat. 

P. knowltonii numbers cont inued to 
decl ine unti l , by 1979, there were proba-
bly fewer than 1,000 remaining and the 
species was l isted as Endangered. At 
that t ime, many col lectors believed the 
cactus to be ext inct in its natural habitat. 
Since 1980, seeds left in the soil have 
germinated, and the P. knowltonii popu-
lation has increased to approx imate ly 
7,000 plants. But the species is stil l very 
vulnerable to col lect ing. Many hobby-
ists and cactus dealers know the exact 
locat ion of the La Boca populat ion, 
wh ich is concentrated on 12 acres (5 
hectares), wi th the highest densit ies 
wi th in only 2.5 acres (less than one ha). 
A lmost all of the remain ing plants are 
young, wh ich suggests that col lectors 
are stil l selectively removing older spec-
imens. Wi th the number of seed-bear ing 
cact i decreasing, fewer seedl ings are 
becoming available to replace them. 

I n an effort to protect the La Boca pop-
ulat ion of P. knowltonii, the Publ ic Ser-
vice Company of New Mexico donated 
the surface r ights to 25 acres (10 ha) of 
land sur round ing the populat ion center 
to The Nature Conservancy (TNC). Six 
energy f i rms hold the mineral r ights, 
however, and the site is in an area of 
proven oil and gas deposits. TNC hopes 
to obtain the cooperat ion of these f irms 
so that any future energy explorat ion 
and/or p roduc t ion can be planned to 
avoid the cacti, 

BLM administers the Reese Canyon 
site, whe re e ight K n o w l t o n cact i 

Legal Protection for 
Listed Cacti 

A number of Federal and State laws 
have been passed to help conserve 
rare cact i . The Federal Endangered 
Species Act (ESA) was amended in 
1982 to prohib i t the removal of l isted 
plants f rom lands under Federal jur is-
d ic t ion w i thou t a permit . Ar izona's 
Native Plant Law restricts the col lec-
t i o n of B r a d y p i n c u s h i o n cacti 
w i thou t a permit for educat ional or 
scient i f ic purposes, and prohib i ts col -
lect ing on private lands w i thou t the 
landowner 's permission. A recent ly 
passed New Mex ico law, wh ich rec-
ogn izes the Kuenzler hedgehog and 
Know l ton cact i as being endangered, 
a lso p r o h i b i t s c o l l e c t i n g of these 
species on pub l ic lands or on private 
lands w i thou t landowner permission. 
C o l l e c t i n g on the Nava jo I nd ian 
Reservat ion also is prohib i ted. 

Because p roh ib i t ions against take 
are usual ly d i f f i cu l t to enforce, con-
t ro ls on commerc ia l t rade In pro-
tected species are necessary. The 
ESA proh ib i ts interstate and interna-
t ional t ra f f i ck ing in Endangered and 
Threatened species w i thout a permit . 
Seeds and cu t t ings of Endangered 
plants are inc luded under the ban, 
but seeds of commerc ia l l y propa-
gated Threatened plants are exempt-
ed. Nursery owners must obtain per-
mi ts f rom the Federal Wildl i fe Permit 
Of f ice (FWPO) in order to sell propa-
g a t e d s t o c k s of l i s t e d s p e c i e s . 
Ano the r Federal law, the Lacey Act, 
gives Federal suppor t to State con -

servat ion regulat ions. Since 1981, it 
has p r o h i b i t e d in ters ta te t rade or 
expor t of native wi ld plants co l lec ted 
or possessed in v io la t ion of the State 
(or, in the case of Indian lands, the 
reservat ion) of or ig in . 

Internat ional trade in rare cact i is 
fur ther cont ro l led by the Convent ion 
on Internat ional Trade in Endangered 
Spec ies of Wi ld Fauna and Flora 
(CITES). Both Pediocactus bradyi 
and P. knowltonii are on Append ix I 
of CITES, wh ich means that their 
expor t f rom the U.S. cou ld occur only 
if 1) the impor t ing coun t ry issues an 
impor t permit and 2) the Fish and 
Wi ld l i f e Serv ice (FWS) f i nds that 
expor t wi l l not be detr imenta l to the 
spec ies and the FWPO issues an 
expor t permit. Echinocereus fendleri 
var. kuenzleri is on CITES Append ix 
II, wh ich requires that the FWPO 
issue a permit before export . CITES 
regulat ions for art i f ic ia l ly propagated 
cact i are more f lexible; for fur ther 
informat ion, contact the Federal Wi ld-
life Permit Off ice, U.S. Fish and Wi ld-
life Service, Washington, D.C. 20240. 

Habitat conservat ion, another cr i t -
ical issue for rare cact i , is addressed 
in Sect ion 7 of the ESA. Federal 
agencies are required to ensure that 
any act ions they fund, authorize, or 
carry out are not l ikely to jeopard ize 
l isted species. If an agency deter-
mines that one of its act ions may 
af fect such a species, it must consu l t 
w i th the FWS on ways to avoid jeo-
pardy. 

occur red in 1981. Several years ago, a 
road w iden ing project resulted in the 
un in tent ional dest ruct ion of six of the 
plants; the other two cont inue to survive 
but show no sign of reproduct ion. 

Recovery Act ions 

The Knowlton Cactus Recovery Plan, 
approved on March 29, 1985, calls for 
restor ing the pr imary (La Boca) popula-
t ion to approx imate ly 100,000 cacti, a 
level near the est imated carry ing capac-
ity of its habitat, and for ensur ing long-
term protect ion o f thes i t e . More data are 
needed, however, before specif ic, quan-
t i t a t i v e r e c o v e r y g o a l s c a n be 
establ ished. 

This recovery plan, l ike all others for 
l isted cacti, recommends that appl icable 
State and Federal conservat ion laws be 
enforced as effect ively as possible, par-
t icular ly those addressing trade. Under 
Sect ion 7 of the ESA, BLM has the 
responsib i l i ty to conserve habitat at the 
Reese Canyon site. A fence has been 
built a round the site to protect the spe-
cies and its habi tat .The agency recently 
conc luded a 2-year survey for P. knowl-
tonii on lands it manages elsewhere in 

the vic ini ty, and no other populat ions 
were discovered. 

TNC, which owns the site of the only 
known viable populat ion, has erected a 
s t rong barbed-wire fence to keep out 
cattle, and it wil l need per iodic mainte-
nance. Wi thout a fence, catt le grazing 
on adjacent lands cou ld enter the TNC 
proper ty and t rample the plants; the 
fence also might deter some col lectors. 

The loss of three- four ths of the Reese 
Canyon P. knowltonii popula t ion dur ing 
a road w iden ing project was a costly 
reminder that special care should be 
taken in the maintenance or const ruc-
t ion of roads in the area. Any further 
roads planned for the Los Pinos River 
Valley or Reese Canyon area should 
inc lude site surveys for Knowl ton cacti. 
Surveys wil l also be needed pr ior to oil 
or gas development on potent ial P. 
knowltonii habitat in the area. If the spe-
cies is found at a potent ial dri l l site, slant 
dr i l l ing should be considered. 

Because the Knowl ton cactus essen-
t ial ly exists at only one known site, the 
recovery plan h igh ly r e c o m m e n d s 
establ ish ing other popula t ions of the 

(continued on page 8) 
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Recovery Plans 
(continued from page 6) 

species in potent ial habitat wi th in its his-
tor ical range. Just such an effort began 
when cut t ings were taken f rom some of 
the La Boca plants last spr ing and kept 
in a greenhouse unti l ready to trans-
plant. In early September, 104 Knowl ton 
cacti were in t roduced at a site in nor th-
western New Mexico. They wil l be moni-
tored careful ly to make certain if this is a 
valid recovery technique. 

The project was a cooperat ive venture 
among the FWS, BLM, Bureau of Recla-
mation, State of New Mexico, and TNC. 

Kuenzler Hedgehog Cactus 
(Echinocereus fendleri var. 
kuenzleri) 

An even rarer cactus is the Kuenzler 
hedgehog, which, unti l recently, was 
known in the wi ld f rom only two loca-
t ions. A th i rd local i ty approx imate ly 40 
miles to the nor th of the others was dis-
covered recently. Col lec t ing is cr i t ical ly 
endanger ing the survival of this variety, 
and there are several potent ial threats to 
its habitat. In an ef fort to prevent its 
ext inct ion, the Kuenzler hedgehog was 
l i s t ed by the FWS in 1979 as 
Endangered. 

The three popula t ion centers are in 
the Rio Hondo and Rio Penasco drain-
ages of L incoln, Otero, and Chaves 
Count ies, New Mexico. Most of the 
occup ied habitat for the Kuenzler 
h e d g e h o g is on pr ivate p roper t y , 
a l though small amounts lie wi th in Lin-
coln Nat ional Forest and lands adminis-
tered by the BLM and the State of New 
Mexico. A few scattered plants may 
occur on the Mescalero Apache Indian 
Reservation. 

Some of the Kuenzler hedgehog sites 
are visi ted per iodical ly by cactus hobby-
ists and commerc ia l dealers. The large 
magenta f lowers are easily seen f rom as 
far away as 100 yards. U.S. Forest Ser-
vice personnel observed two sites f rom 
wh ich a//of the Kuenzler hedgehog cacti 
were removed, and once the dormant 
seeds remaining in the soil germinated 
and the plants grew to f lower ing size, 
they also were taken. Both sites were on 
private or State lands, and therefore not 
a f forded legal protect ion f rom col lec-
t ion or habitat dest ruct ion at that t ime. 
However, the New Mexico Endangered 
Plant Law, which took effect November 
1, 1985, recognizes the Kuenzler hedge-
hog cactus as endangered. It prohib i ts 
co l lect ion of the cactus on publ ic lands 
or on private lands w i thout a permit. Any 
that occur on lands under Federal jur is-
dict ion, however, receive protect ion 
f rom take and habitat degradat ion. 

No known s igni f icant amount of suita-
ble habitat has been destroyed by 
human activit ies; however, road con-

A Kuenzler hedgehog cacAus fEch inoce-
reus fendler i var. kuenzler i ) 

s t ruc t ion and maintenance, real estate 
development , and catt le grazing are 
potent ial fu ture threats. Exclosure stu-
dies are being conduc ted to determine 
the extent of l ivestock-related impacts 
on seedl ing establ ishment and the survi-
val of adult plants. 

Recovery Act ions 

The pre l iminary goal of the Kuenzler 
Hedgehog Cactus Recovery Plan 
(approved March 28, 1985) is to foster 
and mainta in 5,000 indiv idual plants, 
cons is t ing of one or more wild, self-
susta in ing populat ions, for a period of 5 
consecut ive years. Once this has been 
accompl ished, a reclassi f icat ion of the 
cactus f rom Endangered to Threatened 
can be considered. Cri ter ia to determine 
when the cactus is recovered have not 
yet been del ineated. 

Act ive enforcement of all endangered 
species conservat ion laws and regula-
t ions is part icular ly cr i t ical to the suc-
cess of this recovery effort . As an 
Endangered plant, the Kuenzler hedge-
hog receives full ESA protect ion. Spe-
cif ic enforcement tasks should be 
ident i f ied and coord inated wi th the staff 
o f t h e F W S D i v i s i o n of L a w 
Enforcement . 

Another high pr ior i ty of the recovery 
plan is for the FWS to work wi th the 
Forest Service and BLM in developing 
management plans for the small por t ion 
of Kuenzler hedgehog cactus habitat on 
f e d e r a l l y - a d m i n i s t e r e d lands. These 
plans, wh ich wil l address potential 
impacts f rom ORVs, grazing, and min-
ing, wi l l assist both agencies in fu l f i l l ing 
their habitat conservat ion responsibi l i -
ties under Sect ion 7 of the ESA. Similar 
coord ina t ion wi th New Mexico off ic ials 
regard ing habitat on State lands is 
advocated. 

Because most of the habitat is on pri-
vate property, recovery wil l depend on 
the coopera t ion of the landowners. 
Once a good work ing relat ionship has 

been establ ished, agreements to protect 
the cactus and its habitat should be 
pursued. 

Cont inued mon i to r ing of the known 
populat ions, surveys to discover any 
other, evaluat ion of potent ial reintro-
d u c t i o n s i tes , and r e s e a r c h i n to 
improved propagat ion techniques are 
among the other subjects discussed in 
the recovery plan. 

New Mexico Ridge-nosed 
Rattlesnake (Crotalus wil-
lardi obscurus) 

Ridge-nosed ratt lesnakes (Crotalus 
wlllardl) are widely scattered in isolated 
populat ions th roughou t the southwest-
ern Uni ted States and nor thwestern 
Mexico. These snakes, wh ich are pri-
mari ly diurnal , live in cool mounta in tops 
at elevat ions between 6600-7100 feet. 
Often called "sky islands," these remote 
patches of pine-oak wood land habitat 
have suppor ted r idge-nosed rattler pop-
ulat ions for many thousands of years, 
resul t ing in the d ivergence of the separ-
ate populat ions into several d ist inct 
subspecies. 

The New Mexico r idge-nosed rattle-
snake (C. w. obscurus) was first col-
lected f rom the Animas Mountains of 
southwestern New Mexico in 1957. Pop-
ulat ions also occur in the adjacent 
Sierra San Luis of Ch ihuahua and, pos-
sibly, Sonora, Mexico. Forseveral years, 
the Animas Mounta ins popula t ion was 
though t to belong to another subspe-
cies, the west Ch ihuahua r idge-nosed 
ratt lesnake (C. w. sllus), but eventual ly 
the dist inct iveness of C. w. obscurus 
was recognized. 

The New Mexico r idge-nosed rattle-
snake, the last subspecies to be discov-
ered, is probably the most dist inct ive of 
the five recognized subspecies of r idge-
nosed ratt lesnakes. C. w. obscurus is 
grayish brown rather than the rich 
brown color of the other subspecies, 
and it lacks the whi te marks on its head 
that the other 's possess. It is small, 
reaching less than 2 feet in total length, 
and feeds on a broad variety of prey, 
inc lud ing small mammals, birds, lizards, 
other snakes, and ar thropods. Because 
of its secretive nature, an accurate esti-
mate of its numbers is not available. 

This subspecies presents no real 
threat to humans in its extremely l imited 
and restr icted range. Though poison-
ous, it rarely str ikes out in defense and 
its bite is relatively mild compared to 
that of most other rattlers. No fatal i ty has 
ever been recorded as a result of a bite 
f r o m a New Mex ico r i dge -nosed 
ratt lesnake. 

The greatest threat to C. w. obscurus 
is overcol lect ion for the pet and zoo 
trades. Fol lowing publ icat ion of the first 
record of the New Mexico r idge-nosed 

(continued on page 9) 

8 ENDANGERED SPECIES TECHNICAL BULLETIN Vol. X No. 12 (1985) 



Recovery Plans 
(continued from page 6) 

ratt lesnake in 1957, co l lectors f rom all 
parts of the count ry went to the Animas 
Mounta ins to obtain specimens. The 
snake's beauty, uniqueness, and rarity 
ent iced many zoos and private col lec-
tors to pay very high prices for a single 
i nd iv idua l . U n s c r u p u l o u s co l l ec to r s 
of ten used h ighly destruct ive capture 
methods that destroyed habitat, fur ther 
reducing the snake's range. Even more 
devastat ing is the method used by some 
co l lec tors of pour ing gasol ine over the 
snakes' cover to force them out, of ten 
ki l l ing some in the process. 

C o l l e c t i n g c o n t i n u e d r e l a t i v e l y 
unabated unti l Apri l 19, 1974, when an 
agreement restr ict ing entry to the Ani -
mas and protect ing the snake's habitat 
was s igned by the Fish and Wildl i fe Ser-
vice (FWS) and the proper ty owner. In 
January 1975, the subspecies' popula-
t ion in New Mexico was given protect ion 
by the State as an endangered species. 
On August 4, 1978, the FWS listed C. w. 
obscurus as Threatened and designated 
its Cr i t ical Habitat as the western part of 
the Animas Mountains. 

Habi ta t a l te ra t ion t h r o u g h o the r 
means also threatens this r idge-nosed 
rattler. Fire and excessive catt le grazing 
cou ld affect the popula t ions in the Ani -
mas Mounta ins because of the l imi ted 
habitat and restr icted d is t r ibut ion of the 
subspecies. Mining, development, and 
wood harvest ing in its range might also 
threaten i tssurvival . Min ing isof part icu-
lar concern because mineral r ights in 
the area have been retained by Tenneco 
the previous owner of the property, 

wh ich has con t inued to explore for min-
erals in the area. Other threats to the 
New Mexico r idge-nosed ratt lesnake 
inc lude predat ion, starvat ion, and dis-
ease. The present d is junct d is t r ibut ion 
of the var ious populat ions wou ld make 
recolonizat ion of C. w. obscurus after a 
major die-off v ir tual ly impossible. 

Recovery Act ions 

The New Mexico Ridge-nosed Rat-
tlesnal<e Recovery Plan, approved by 
the FWS on March 22, 1985, out l ines 
steps that should be taken in order to 
improve the status of this snake to the 
point where its survival is secure. The 
plan is ta i lored speci f ical ly for recovery 
of the New Mexico populat ion, but most 
of the proposed recovery act ions also 
are appl icable to populat ions in the 
Sierra San Luis. The object ives of the 
plan are to con f i rm the major threats to 
the survival of all C. w. obscurus popula-
t ions and to propose act ions des igned to 
ensure that this snake remains a part of 
our natural heri tage. 

Since popula t ions of r idge-nosed rat-
t lesnakes in the An imas Mounta ins are 
protected by both the State of New Mex-
ico and the Federal government , current 
laws must con t inue to be enforced to 
ensure that i l legal co l lect ing, harassing 
or k i l l ing of the snakes, and dest ruct ion 
of their habitat does not occur . Every 
ef for t should also be made to obtain 
wr i t ten agreements wi th private. State, 
Federal, and internat ional author i t ies to 
provide enforceable protect ion mea-
sures to guarantee that essential habitat 
of C. w. obscurus is preserved. 

Much sti l l remains to be learned about 
all r idge-nosed ratt lesnakes, especial ly 

the New Mex ico subspecies. Al l that 
really is known about C, w. obscurus is 
that it is con f ined to a very smal l area, 
geographical ly isolated f rom other popu-
la t ions , and a p p a r e n t l y very scarce. 
Consequent ly , fur ther s tudy is essential 
to bet ter unders tand the needs of this 
obscure animal . The recovery plan calls 
for the estab l ishment of a p rogram de-
s igned to mon i to r popula t ions of the 
New Mex ico r idge-nosed ratt lesnake on 
a regular basis in order to gather neces-
sary data on d is t r ibu t ion , movements, 
n u m b e r s , a n d p o p u l a t i o n s t r uc tu re . 
Studies shou ld also be conduc ted to 
d e t e r m i n e a p p r o p r i a t e hab i ta t man-
agement pract ices. 

In add i t ion to popu la t ion and habitat 
studies, data should be obta ined on var-
ious aspects of the snake's behavior, 
inc lud ing act iv i ty and reproduct ive pat-
terns, prey re lat ionships, and morta l i ty 
factors. Once all the data are gathered, 
plans to reduce or e l iminate threats to C. 
w. obscurus can be developed and Imple-
mented. 

There are cur ren t ly no unoccup ied 
a reas w h e r e t h e s n a k e h i s t o r i c a l l y 
occu r red that wou ld be sui table for rein-
t r oduc t i on to broaden its l imi ted range. 
Nonetheless, the recovery plan propos-
es that es tab l ish ing two or three "zoo" 
popu la t ions , one f rom Sierra San Luis 
s tock and two f rom the An imas Moun-
tains, w o u l d be advantageous to the 
ratt ler 's recovery. Not on ly cou ld more 
be learned about the basic b io logy of the 
species by s tudy ing the individuals, but 
surplus snakes could be released into both 
the Anikmas and Sierra San Luis to aug-
ment existing populations, should the need 
a r i s e . 

(continued on page 10) 

The New Mexico ridge-nosed rattlesnal<e (Crotalus wi l lardi obscurus) is probably the most distinctive of the five recognized 
subspecies of ridge-nosed rattlesnakes. 
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Recovery Plans 
(continued from page 6) 

Texas Poppy-mallow 
D e s c r i b e d by the G a r d e n C lub of 

America as among Texas' most beautiful 
w i l d f l o w e r s , the T e x a s p o p p y - m a l l o w 
{Callirhoe scabriuscula) also is one of the 
State's rarest. The few small populations 
apparent ly are restr ic ted to an unusua l 
habitat type, pockets of deep, sandy soil 
blown from alluvial deposits, found along 
the Co lo rado River in Runne ls County , 
Texas. Over recent years , many of the 
plants have been lost due to habitat de-
struction. Sand mining is the most imme-
diate threat, although grazing, other forms 
of habitat damage, and collecting also are 
problems. C. scabriuscula is increasingly 
in danger , and cou ld become ext inct in 
the wild within the next decade unless im-
mediate action is taken. 

The Texas Poppy-mallow Recovery 
Plan, w r i t t e n by Dr. B o n n i e A m o s of 
Baylor Universi ty, was approved by the 
Fish and Wildlife Service (FWS) on March 
29, 1985. It outlines management steps to 
conserve the remaining plants and their 
habi ta t , a l though l imi ts in cur ren t data 
make it impossible to quantify the future 
conditions that will be needed to declare 
the species as recovered. Once more in-
fo rmat ion is ga the red , the p lan wi l l be 
reevaluated to determine if specific recov-
ery goals can be calculated. 

The highest priority of the plan is to se-
cure the existing C. scabriuscula popula-
t i ons and the i r hab i t a t s . Al l c u r r e n t l y 
known individuals occur on private lands; 
therefore, landowner cooperat ion is es-
sential for the survival, not to mention re-
covery, of the species. The FWS hopes 
that property owners, after being notified 
of the plant's presence and rare status, 
will take an active interest in its conserva-
t ion . S a n d m in ing c o u l d be s h i f t e d to 
other areas, whi le fencing could control 
the harmful effects of collectors and cattle 
(which sometimes trample the plants and 
disturb the soil). Area landowners should 
be made aware of the potential damage 
to the species from herbicides and insec-
ticides, which can eliminate both the plant 

The cup-shaped flowers of the Texas poppy-mallow are wine-purple with a dark maroon 
center, making this Endangered plant one of the state's most attractive wildflowers. 

and its pollinators. The plan also calls for 
There are other windblown sand depos-

its in the region similar to those occupied 
by C. scabriuscula, and they should be 
searched thoroughly to learn whether or 
not any unknown populations exist. If no 
other plants are discovered, the alterna-
tive of reestablishing the species in unoc-
cup ied par ts of its h is tor ica l range wil l 
take on greater impor tance . Add i t iona l 
popu la t ions wou ld prov ide the spec ies 
with some insurance in the event that the 
currently known plants suffer catastrophic 
destruction. 
annual monitoring of existing populations 
to document any further declines in num-
bers and/or range. 

Some plants were seen on a State road 
right-of-way in 1978, but have not been 
observed there since that time. It is possi-
ble that, with the cooperation of the Texas 
H ighway Depar tment , C. scabriuscula 
could reestablish itself in this area. Road-

side mowing would have a serious impact 
on the plant, and should be conducted af-
ter the f l o w e r i n g and f r u i t i ng s e a s o n . 
Some populations of the species also oc-
cur on or near a ra i l road r i gh t -o f -way , 
where herbicide spraying takes place. 

In order to make management plans as 
effective as possible, it may be necessary 
to learn more about the ecology and life 
h is tory of S. scabriuscula. S tud ies on 
seed viabil i ty, germinat ion, seedl ing es-
t a b l i s h m e n t , and p lant d e m o g r a p h i c 
t rends could provide informat ion vital to 
reestablishing the species. An analysis of 
envi ronmental factors (such as soil and 
moisture conditions) could aid in habitat 
management and in se lect ing potent ia l 
reestablishment sites. The recovery plan 
also calls for further investigations into the 
species' apparent dependence on a few 
pollinators to determine if it is a limiting 
factor, particularly in view of pesticide use 
in the area. 

The U.S. Plant Rescue Center Program 
by Jeffrey P. Jorgenson 

Federal Wildlife Permit Office 

An i l legal sh ipment of orch ids was 
seized recently by plant inspectors of 
the Animal and Plant Health Inspect ion 
Service (APHIS, Department of Agr icu l -
ture). The importer subsequent ly for-
feited the plants and, in accordance wi th 
a cooperat ive program establ ished by 
the Depar tments of Agr icu l tu re (USDA) 

and the Interior, the plants were 
assigned to a "p lant rescue center." 

In this case, the orch ids were sent to 
the Wheeler Orch id Col lect ion and Spe-
cies Bank in Muncie, Indiana. Af f i l ia ted 
wi th Ball State University, this faci l i ty is 
one of 31 designated Plant Rescue Cen-
ters nat ionwide that have agreed to care 
for rare plants that have been seized and 
otherwise wou ld be destroyed. After 30 
days, the conf iscated orch ids became a 
part of the Wheeler Orch id Col lect ion. 

Acco rd ing to Mr. Russell Vernon, the 
curator , they wil l be used for scient i f ic 
research, display, env i ronmenta l educa-
t ion, and propagat ion. 

Founded in 1972, the Wheeler Orch id 
Col lect ion and Species Bank long has 
been involved in the conservat ion and 
propagat ion of orchids. The co l lect ion 
consists of more than 7,000 specimens 
represent ing more than 3,000 species 
f rom th roughou t the wor ld. Since 1979, 

(continued on page 11) 
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Rescue Center 
(continued from page 10) 

the U.S. Fish and Wi ld l i fe Service (FWS) 
has ass igned more than 1.000 p lants 
f rom 15 count r ies to Wheeler. These 
spec imens are readi ly accessib le to 
in terested persons and organ izat ions. In 
add i t ion , pol len, seeds, and plant d i -
v is ions are exchanged w/ith other inst i tu-
t ions and g rowers to enhance the 
avai lab i l i ty of rare species and reduce 
the need for wi ld co l lec t ing . These 
exchanges also help to secure the fu ture 
for species that may become ext i rpated 
due to habi tat loss. A c c o r d i n g to Ver-
non. native habitat in an area 7 t imes the 

area of Rhode Island vanishes every 3 
months w i th in the t rop ica l reg ions of the 
wor ld . 

CITES Trade Controls 
T h e o r c h i d s h i p m e n t m e n t i o n e d 

above was seized because it lacked an 
expor t permi t . Al l orch ids, as well as 
cact i and many other vu lnerab le taxa, 
are l isted on Append i x I or II of the Con-
v e n t i o n on I n t e r n a t i o n a l T rade in 
Endangered Species of Wi ld Fauna and 
Flora (CITES), and their in ternat iona l 
t rade is s t r ic t ly regulated under a permi t 
system. 

In 1983, the coun t r ies party to CITES 
agreed to e l iminate the "persona l bag-

S tanhopea ward i i 

The Wheeler facility contains a large Paph ioped i lum collection. 
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gage" exemp t i on for l iv ing spec imens. 
Th is means that expor t permi ts wi l l have 
to be ob ta ined for all sh ipments of live 
CITES- l i s ted plants and animals, whi le 
most plant parts, products , and der iva-
tives wi l l st i l l be e l ig ib le for the 
exempt ion . 

T h e FWS e s t a b l i s h e d the Plant 
Rescue Center Program in 1978 in 
response to the need to care for plants 
legal ly abandoned (vo luntary ac t ion by 
impor te r ) or fo r fe i ted (spec imens taken 
f rom impor te r after comp le t i on of jud i -
cial p rocedures) to the U.S. Government 
due to noncomp l i ance wi th CITES 
impo r t / expo r t requ i rements . Ini t ia l ly, 
the Federal Wi ld l i fe Permit Of f ice, ac t ing 
as the U.S. C ITES Management Au tho r -
ity, ass igned these sh ipments to the 
Nat iona l Botan ica l Garden in Wash ing-
ton, D. C.. and af f i l ia ted agencies. Their 
capac i ty to care for abandoned or for-
fe i ted p lants was soon reached, how-
ever, and the Permit Of f ice had to enl ist 
add i t iona l centers. Today, 31 publ ic 
i n s t i t u t i o n s a n d o n e g o v e r n m e n t 
research labora tory coopera te as Plant 
Rescue Centers. 

Facility Requirements 
There are several basic cond i t i ons 

that a prospect ive Plant Rescue Center 
must meet or accept , assuming that it 
has the faci l i t ies and exper t ise to keep 
the p lants heal thy. The center must be a 
publ ic , nonpro f i t ent i ty and be, or be 
assoc ia ted wi th, a publ ic botan ica l 
garden, zoo log ica l park, or research 
ins t i tu t ion. Spec imens may on ly be dis-
played, propagated, or used for other 
purposes cons is tent wi th CITES. The 
ass igned spec imens remain proper ty of 
the U.S. Government , and the rescue 
center may not t rade, sell, or o therwise 
d ispose of these spec imens; p ropagu les 
of these spec imens, however , may be 
t raded commerc ia l l y . Upon acceptance 
as a Plant Rescue Center, the ins t i tu t ion 
becomes e l ig ib le to receive sh ipments 
of abandoned and for fe i ted plants. 

Assignment of Seized Plants 
Several fac tors are taken in to accoun t 

in ass ign ing abandoned or for fe i ted 
plants, i nc lud ing the port at wh i ch the 
spec imens were seized, the d is tance to 
an appropr ia te Plant Rescue Center , the 
exper t ise of nearby centers, and c l imat ic 
cond i t i ons where the plants wi l l be kept. 
Plants held in Hawai i or Puerto Rico 
usual ly are ass igned to local Plant 
Rescue Centers rather than sent to the 
main land. The Permit Of f ice does not 
assign sh ipmen ts to nor thern sect ions 
of the U.S. du r ing winter in order to 
avoid f reezing the plants du r ing transit . 
It also cons iders the exper t ise and l im-
i ta t ions of the center : several have indi-
cated an interest in receiv ing on ly 

(continued on page 12) 
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Rescue Center 
(continued from page 11) 

certain taxa or sh ipments conta in ing 
only small quant i t ies of plants. 

Assignment Procedure 
The general assignment procedure, 

typical ly conduc ted th rough te lephone 
contacts, is as fo l lows: 

A sh ipment is inspected by USDA 
Plant Inspectors and, if found not to be 
in comp l iance wi th CITES, usually is 
detained. At this point, most importers 
vo luntar i ly abandon the plants, wh ich 
are then assigned to a rescue center. In 
rare cases, such as those of return ing 
travelers or business people new to the 
plant trade, the impor ter is given the 
choice of abandon ing the specimens, 
obta in ing proper export documenta t ion 
f rom the count ry of expor t / reexpor t , or 
re turn ing the plants to the count ry of 
export at personal expense. (Most even-
tual ly are abandoned.) Any that have not 
been returned or abandoned wi th in 20 
days automat ica l ly are forfei ted to the 
U.S. Government if no proper documen-
tat ion has been obtained. 

Upon abandonment , the USDA con-
tacts the Permit Off ice, which selects an 

appropr ia te Plant Rescue Center, con-
f i rms its interest and abi l i ty to receive 
the shipment , and advises the USDA, 
wh ich then packages the specimens for 
air or surface sh ipment and sends them, 
at U.S. Government expense, to the cen-
ter. It takes only about 30 minutes f rom 
the t ime the USDA notif ies the Permit 
Of f ice unti l the Permit Of f ice noti f ies the 
USDA concern ing which Plant Rescue 
Center wil l receive the plants. 

The Permit Off ice prepares a wr i t ten 
not i f icat ion to the Plant Rescue Center 
and the USDA con f i rm ing the shipment , 
as well as to the off ic ials in the count ry of 
expor t / reexpor t asking if they are inter-
ested in return of the shipment. After 30 
days, if the foreign off ic ia l does not want 
the plants back or has not responded, 
the sh ipment becomes part of the rescue 
center co l lect ion. However, several 
countr ies have requested that plants be 
returned, and they usual ly have been 
sh ipped back via a nat ional air l ine at no 
cost to the fore ign government. 

Plant Rescue Center Activi-
ties in 1984 

Dur i ng 1984, the Permi t O f f i ce 
assigned 99 intercepted shipments to 23 

Plant Rescue Centers. These shipments 
conta ined 1,665 plants, 100 k i lograms of 
Abies guatemalensis seed, 50 grams of 
Encephalartos sp. (Zamiaceae) seed, 
and 2 tree fern t runks. They had or ig i -
nated in 32 countr ies (not inc lud ing one 
sh ipment of unknown or ig in) . In addi-
t ion, 13 sh ipments (conta in ing 22,145 
plants, inc lud ing 21 cacti , 3 cycads, 21 
orchids, and 22,000 Zamiaceae) were 
returned to two countr ies of export . 

The Plant Rescue Center Program 
enables the Uni ted States to meet its 
conservat ion obl igat ions under CITES, 
whi le avoid ing the problems that might 
occur if USDA Plant Inspectors had to 
resolve each abandonment case indiv id-
ually. More impor tant ly , it provides care 
and protect ion for h ighly desirable but 
vulnerable plant resources. For addi-
t ional detai ls on the program, contact 
the Federal Wi ld l i fe Permit Off ice, 1000 
N. Glebe Road, Room 611, Ar l ington, 
V i rg in ia 22201 ( t e l ephone 703/235-
2418). 

Proposed Species 
(continued from page 5) 

its only known range, Lake Waccamaw 
and its immediate ou t f low in Co lumbus 
County , North Carol ina. Somet imes 
also referred to as the skipjack or glass 
minnow, the species has a sl im and 
almost t ransparent body. Adul ts usual ly 
reach only about 2.5 inches (6.5 cm) in 
length. 

Si lversides become sexual ly mature at 
one year of age and they spawn f rom 
Apri l to June. Most die short ly after 
spawnmg, a l though a few may survive a 
second winter. With such a brief life 
cycle, the Waccamaw silverside cou ld 
become ext inct if its ecosystem ever 
deter iorates to the point that reproduc-
t ion fails for even a single season. The 
vulnerabi l i ty of this f ish and its habitat 
p rompted the FWS to propose l ist ing it 
as a Threatened species (F.R. 11/7/85). 

Lake Waccamaw, where the species is 
local ly abundant , is un ique in a number 
of ways. A l though it is fed by acidic 
swamp streams, the lake has a vir tual ly 
neutral pH. Dr. Charles Yarborough of 
Wingate Col lege (North Carol ina), who 
has been s tudy ing Lake Waccamaw, 
descr ibes it as "an island of neutral i ty in 
an acid sea." This cond i t ion , ra reamong 
North Carol ina's coastal plain lakes, 
probably results f rom the buf fer ing 
effects of an exposed l imestone forma-
t ion. The waters suppor t an unusual ly 
diverse fish and mol lusk fauna. Already 
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a registered North Carol ina Natural Her-
itage Area, Lake Waccamaw also has 
been proposed as a National Natural 
Landmark. The lake is owned by the 
State and adminis tered by the North 
Carol ina Division of Parks. 

The Waccamaw s i lvers ides restr icted 
range Increases its vulnerabi l i ty to habi-
tat degradat ion. It has not been col-
lec ted ou ts ide the lake, w i t h the 
except ion of the immediate out f low dur-
ing per iods of very high water. Lake 
Waccamaw Is large, occupy ing approx i -
mately 8,934 acres (3,618 hectares), but 
has an average depth of only 7.5 feet (2.3 
meters). Histor ical ly, good water qual i ty 
has been one of the most important fac-
tors In the survival of the silverside. 
Unfor tunate ly , recent studies Indicate 
that the lake may be exper ienc ing 

Increases In nutr ient loading, which 
cou ld lead to large b looms of algae. If 
this t rend cont inues, it cou ld unbalance 
the sensit ive, natural lake ecology and 
put it in danger of eut rophicat lon. Large 
mats of decompos ing algae could con-
sume dissolved oxygen, making it 
unavai lable for the fish. The lake envir-
onment is also vulnerable to the poten-
tial ef fects of certain land use practices 
wi th in the watershed if these activit ies 
do not take into account the fragi l i ty of 
the Lake Waccamaw ecosystem. 

North Carol ina's Division of Parks 
already regulates commerc ia l use and 
the cons t ruc t ion of piers, docks, drain-
age di tches, and similar activit ies on the 
lake. Current recreat ional and scient i f ic 
take of the species is not a threat and 

(continued on page 13) 
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Proposed Species 
(continued from page 12) 

should not be affected by a l ist ing rule. 
The State Wildl i fe Resources Commis-
sion regulates taking of the Waccamaw 
silverside th rough the issuance of col -
lect ing l icenses. Since scient i f ic and 
commerc ia l take under current guide-
lines are not cons idered threats to the 
species, the proposed l ist ing rule con-
tains an exempt ion to the general prohi-
bi t ions on this activity. Col lect ing of the 
Waccamaw silverside wou ld not be sub-
ject to Federal regulat ions if conduc ted 
in ful l accordance wi th State laws per-
ta in ing to the species. 

The l ist ing proposal inc luded a desig-
nation of Cr i t ical Habitat for Lake Wac-
camaw and a 0.4 mile (0.6 km) sect ion of 
Big Creek, wh ich feeds the lake. Cur-
rently, the FWS is aware of only one pro-
posed Federal project that may affect 
the Waccamaw silverside and its pro-
posed Cri t ical Habi tat—the re locat ion of 
U.S. Highway 74. The FWS has been in 
contact wi th the Federal H ighway 
Admin is t ra t ion and the North Carol ina 
Department of Transpor ta t ion concern-
ing possible means of avoid ing any 
adverse impacts. 

Comments on the proposal to list the 
Waccamaw silverside as a Threatened 
species are welcome, and should be 

sent to the Field Supervisor, Ashevi l le 
Endangered Species Field Off ice, by 
January 6, 1986. 

Avai lab le Conserva t ion Measures 

If the proposals to list the f lat tened 
musk turt le, large-f lowered skul lcap, 
and Waccamaw silverside are made 
final, they wil l receive the protect ion 
author ized under the Endangered Spe-
cies Act. (The conservat ion measures 
appl ied to Threatened species are the 
same as those for Endangered species, 
except that the classi f icat ion of Threat-
ened al lows for special rules to grant 
greater management f lexibi l i ty.) A m o n g 
the benefits of a f inal l ist ing are the pro-
hib i t ions on interstate or internat ional 
trade in l isted species wi thout a permit: 
the ob l igat ion for the FWS to develop a 
species recovery plan; and the possibi l -
ity of Federal fund ing for State conser-
vation efforts. Such f inancial aid is 
author ized under Sect ion 6 o f t h e A c t f o r 
States that have approved Endangered 
Species Cooperat ive Agreements wi th 
the FWS. Current ly , Georgia and Nor th 
Caro l ina have such agreements cover-
ing the species discussed in this report. 

The take of l isted plants is not prohi-
bited by the Act unless they are on land 
under Federal jur isd ic t ion, a l though 
State conservat ion laws apply in many 

cases. With regard to animals, it is gen-
eral ly i l legal to take, possess, or trans-
port l isted species wi th in the Uni ted 
States wi thout a Federal permit; how-
ever, an except ion to the proh ib i t ion on 
take is available in certain c i rcumstan-
ces for species l isted as Threatened. 
Such an except ion was inc luded in the 
proposal to list the Waccamaw silverside 
as Threatened, since the threat to this 
f ish IS habitat degradat ion rather than 
take. State regulat ions already govern 
take of theWaccamaws i l ve rs ide . and, as 
long as they are compl ied with. Federal 
permits for this activity will not be 
required. 

Habitat conservat ion is addressed 
under Sect ion 7 of the Act. which 
requires Federal agencies to ensurethat 
any act ions they authorize, fund, or 
carry out are not l ikely to jeopardize a 
l isted species or adversely modi fy its 
Cr i t ical Habitat. Even though the FWS 
deemed it unwise to publ ic ize the exact 
locat ion of the remain ing large-f lowered 
skul lcap and f lat tened musk turt le loca-
t ions wi th a designat ion of Cri t ical Habi-
tat. these species will receive Sect ion 7 
habitat protect ion if listed. If a Federal 
agency f inds that one of its activit ies 
may affect a l isted species, it is required 
to consul t wi th the FWS. Th rough con-
sul tat ions early in the p lanning process, 
it is usually possible to f ind ways of 
achiev ing project goals wi thout jeopard-
izing l isted species. 

Regional Briefs 
(continued from page 2) 

A hal f -hour television tape was made 
on the recovery of the gray wolf {Canis 
lupus) and on the Idaho State Histor ical 
Museum's wolf exhibi t . The program, 
made in coopera t ion wi th the Boise 
area's Channel 12. aired th roughou t the 
Boise Valley, 

The managed snow goose hunts that 
were held at Bosque del Apache NWR 
dur ing late Oc tobe rand early November 
fai led to achieve one object ive, that of 
encourag ing geese to con t inue their 
s o u t h w a r d m i g r a t i o n to reduce the 
potent ial disease hazard and compet i -
t ion for refuge foods. Two hundred hun-
ters took about 100 geese. Record num-
bers (50.000) of snow geese were using 
the refuge in late November. 

N inede lega teso f the People's Repub-
lic of China visited the regional Endan-
gered Species Off ice December 1-3 as 
part of a 16-day tour of the Uni ted 
States. Delegates spent a ful l day at the 
Bosque del Apache NWR learning about 
refuge b io logy and management and 
viewing various species, inc lud ing the 
whoop ing crane. Their visit inc luded a 

tour of the Rio Grande Zoo log ica l Park, 
in A lbuquerque, New Mexico, where the 
delegates saw Endangered bald eagles 
(Haliaeetus leucocephalus) and Mexi-
can wolves {Canis lupus), and heard 
presentat ions about captive manage-
ment of Endangered species. They wil l 
visit Aransas and Santa Ana NWR's in 
Texas before go ing on to Louisiana, 
W a s h i n g t o n , D . C . , a n d M a d i s o n , 
Wisconsin. 

The FWS has establ ished a "Mexican 
Wolf Capt ive Management Commi t tee, " 
wh ich met for the f irst t ime at the Rio 
Grande Zoo on November 15. The com-
mittee is composed of a representat ive 
f r o m each f ac i l i t y h o l d i n g M e x i c a n 
wolves, and one representat ive each 
f rom the FWS and the Mexican Wolf 
Recovery Team. The status of the 29 
animals in the Mexican Wolf Captive 
Breeding Program was reviewed, deci-
sions were made for the 1986 breeding 
season, and guidel ines for the operat ion 
of the commi t tee were discussed. It is 
hoped that this commi t tee can establ ish 
a sound capt ive program for the Mexi-
can wolf . 

A status report on the b lack-capped 
vireo (Vireo atricapillus) was comple ted 

recently. In 1985. 35 adult vireos were 
found in only three places in Ok lahoma 
(represent ing about 12 breeding pairs) 
and 280 adults in 33 places in Texas 
(represent ing about 168 breeding pairs). 
The b lack-capped vireo is threatened by 
cowb i rd parasit ism in both Ok lahoma 
and Texas. For example, at the largest 
known co lony at Wi ld Basin near Aust in. 
Texas, only two young were f ledged in 
1984. With cowb i rd cont ro l in 1985. 24 
young were f ledged. 

T h r o u g h p u r c h a s e and easemen t 
agreements, the FWS has acqui red five 
eastern Ok lahoma bat caves for the 
preservat ion of the Endangered Ozark 
b i g - e a r e d bat {Plecotus townsendii 
ingens). These new acqu is i t i ons wi l l 
become part of the Sequoyah NWR. 
Recent surveys indicate that there are 
p robab l y fewer than 400 Ozark b ig-
eared bats left in the wi ld. The species' 
h istor ic range inc luded the States of 
Oklahoma. Arkansas, and Missouri; how-
ever. the species is presumed ext i rpated 
in Missouri . 

Th is bat is a sensit ive, cave-roost ing 
species whose decl ine is thought to be 
caused by human d is turbance of its 
maternal and h ibernat ing colonies. It is 

(continued on page 14) 
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hoped tha tacqu is i t i on and management 
of these caves wil l reduce human disturb-
ance and a l low the species' numbers to 
increase. Research on the other eco log-
ical needs of the species has been con-
tracted to the Ok lahoma Cooperat ive 
Wi ld l i fe Research Uni t and is being con-
duc ted in coopera t ion wi th Regions 3 
and 4. 

Region 3—Dr . Ga re th J. T h o m a s , 
Deputy Head of Research at the Royal 
Soc ie ty f o r t h e Protec t ion of Birds in the 
Uni ted K ingdom, recent ly visited the 
reg iona l o f f i ce to d iscuss t o x i c / n o n -
tox ic shot issues. Dr. Thomas had al-
ready confer red wi th FWS and other 
of f ic ia ls in Washington, and numerous 
State agencies and private indiv iduals in 
the Midwest . He is t ravel ing under a fel-
l o w s h i p f r o m the W i n s t o n C h u r c h i l l 
Memor ia l Trust and hopes to aquire 
enough in fo rmat ion on the steel shot 
issue to prepare for steel shot use in the 
Uni ted K ingdom. 

The Consol idated Grain and Barge 
C o m p a n y of St. Louis, Missour i , has 
requested an exempt ion f rom the re-
qu i rements of Sect ion 7 of the Endan-
gered Species Act to permit establ ish-
ment of a barge f leet ing area on the Ohio 
River near Mound City, I l l inois. The 
Endangered orange- footed pearly mus-
sel {Plethobasus cooperianus), located 
in c lose prox imi ty to the proposed f leet-
ing area, cou ld be af fected by the barge 
company 's p lanned activit ies. 

A meet ing was held between Minnea-
pol is publ ic health off ic ials, members of 
the peregr ine fa lcon (Faico peregrinus) 
re in t roduc t ion project , and an aid to the 
c i ty 's mayor conce rn ing use of s t rych-
nine to cont ro l p igeons in the ci ty. Such 
use cou ld be det r imenta l to the pere-
gr ine re in t roduc t ion ef for ts there. The 
ci ty agreed to d iscont inue the use of 
s t r y c h n i n e a n d wi l l p robab ly use net t ing 
as an al ternate cont ro l method. 

Lindera melissifolia (pondberry) is a 
6 - foo t tal l shrub that g rows in bo t tom-
land forests on ly in ext reme southern 
parts of Missour i , and 11 sites in 5 States 
in Region 4. The plant was proposed as 
Endangered on August 13, 1985. (See 
BULLET IN Vol. X No. 9.) The FWS re-
cent ly learned f rom The Nature Conser-
vancy (TNC) that a logg ing operator had 
encroached upon TNC property in Mis-
souri and severely damaged a pond-

berry popu la t ion . T N C is interested in 
pursu ing legal act ion. 

Region 4—Sixty days in jail and a 
f inanc ia l loss of c lose to $20,000 was the 
pun ishmen t one Flor ida man received 
recent ly f o r t h e k i l l ing of an Endangered 
Key deer (Odocoileus virginianus cla-
vium). The Federal judge in a Key West 
cour t case recommended that the jai l 
term be carr ied out at a pr ison farm or 
under a wo rk re lease p rog ram. The 
man's f inancia l losses inc luded the State 
cour t f ine and costs, bond for fe i ture, 
legal fees, and conf iscat ion of his auto-
mobi le. 

Abou t 40 dead loggerhead sea tur t les 
(Caretta caretta) washed ashore dur ing 
October on the Pea Island NWR and 
adjacent Nat ional Seashore Recreat ion 
Area in Nor th Carol ina. Most of these 
morta l i t ies are though t to have resulted 
f rom tur t les being c a u g h t a n d entangled 
in sh r imp trawls. If this is the cause, 
there is an urgent need for use of the 
t rawl ing e f f ic iency device (TED), wh ich 
exc ludes sea turt les f rom trawl nets. 

The Puerto Rico Department of Natu-
ral Resources (DNR) took a s igni f icant 
step toward improved Endangered spe-
cies management w i th passage of its 
Regulation to Govern the Management 
of Threatened and Endangered Species 
in the Commonwealth of Puerto Rico. 
This regulat ion, wh ich went into effect 
September 28, 1985, provides ful l Com-
monweal th protect ion for all federal ly 
l isted species and other species cons i -
de red t h r e a t e n e d or e n d a n g e r e d in 
Puerto Rico. Passage of this regulat ion 
enabled the DNR to enter into a ful l 
cooperat ive agreement wi th the FWS 
under Sect ion 6 of the Endangered Spe-
cies Act . Pro jec ts to be unde r taken 
under this new agreement inc lude re-
covery ef forts for the Puerto Rican par-
rot (Amazona vittata), Puerto Rican plain 
p igeon {Columba inornata wetmorel), 
ye l low-shouldered b lackb i rd (Agelaius 
xanthomus), Culebra Island giant anole 
{Anotis rooseveiti), M o n i t o g e c k o 
{Sphaerodactylus micropithecus), and 
h a w k s b i l l sea t u r t l e (Eretmochelys 
imbrlcata). 

The Florida Power and Light Company 
(FPL) has received f inal approval f rom 
the South Florida Water Management 
Distr ic t to dri l l three artesian wel ls at its 
Fort Myers power plant. These wells, to 
be comple ted by December 15, wi l l pro-
vide a backup source of warm water for 
manatees (Trichechus manatus). 

Dur ing the winter of 1984-85, a maxi-
mum of 338 manatees were observed at 
the Fort Myers power plant and the 
nearby Caloosahatchee River. Proposed 
changes in the plant's operat ion sched-
ule last winter and a resul t ing reduct ion 
in the warm water d ischarged f rom its 
coo l ing faci l i t ies led to concern for the 
w i n t e r i n g manatees , w h i c h are vu l -
nerable to cold water temperatures. Sub-
sequent ly , FPL made a dec is ion to tem-
porar i ly run the power plant dur ing cr i t i -
cal co ld per iodsof the 1984-85 winter for 
the pr imary benefit of the manatee. It is 
hoped that the artesian wells wil l provide 
acceptable warm temperatures and a 
more economica l so lu t ion to meet the 
needs of this Endangered species. 

The spr ing pygmy sunf ish (Elassoma 
sp.), a Category 1 l ist ing candidate, 
appears to be alive and wel l fo l low ing 
t ransplant ef for ts last year ini t iated in 
the vic ini ty of an ext i rpated histor ical 
site in L imestone County , Alabama. On 
September 13, 1985, John J. Pul l iam III 
of the FWS Endangered Species Field 
Stat ion in Jackson, Mississippi, and Dr. 
Maurice F. (Scott) Mettee of the Ala-
bama Geologica l Survey were success-
ful in co l lec t ing one male and three 
females, all juveni les, f rom Pryor Spr ing 
#2, site of the 1984 t ransplant . Pryor 
Spr ing #2 is adjacent to Pryor Spr ing #1, 
wh ich was one of only two known histor-
ical sites but is now unoccup ied by the 
fish. Also, an addi t ional 120 fish were 
co l lected on September 13 f rom Moss 
Spr ing, the other known histor ical site, 
and released into Pryor Spr ing #2 to 
bo ls te r the new populat ion. Moss Spr ing 
is current ly protected unde ra Conserva-
t ion Agreement wi th the landowner. 

Jamesianthus alabamensis (Alabama 
jamesianthus) was one of the candidate 
plant species for wh ich f ield work was 
conduc ted by the Jackson, Mississippi, 
Field Stat ion botanist last fall. This mem-
ber of the aster fami ly is endemic to a 
small area in nor thwestern Alabama, 
where it may occur a long banks of f i rst-
and second-order streams. Several addi-
t ional popula t ions were located wi th in 
its narrow range dur ing the survey. Most 
of the populat ions observed appeared 
healthy and v igorous; however, many 
sites showed evidence of d is turbance 
f rom catt le graz ing and t rampl ing. Add i -
t ional f ield work wi l l be conduc ted to 
determine the plant's rari ty and to accu-
rately assess the threats to its survival. 

J a c k s o n v i l l e E n d a n g e r e d Spec ies 
Field Stat ion bio logists recently under-
took a f ield invest igat ion to determine if 
habi tat still remains at three sites in Lake 

(continued on page 15) 
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County , Florida, wh ich were known to 
conta in populat ions of the rare plant, 
Warea amplexifolia (wide-leaf warea). 
This plant, a member of the mustard 
fami ly, is a Category 1 l ist ing candidate. 
It was last surveyed in 1979 when popu-
lat ions were found to occur at on ly four 
sites in Florida (three in Lake County 
and one in Polk County) . 

The Polk County site was relocated in 
1984 and found to be stil l suppor t ing a 
W. amplexifolia populat ion. The three 
Lake County sites also were located, but 
one had been complete ly destroyed by 
c o n s t r u c t i o n of severa l c o m m e r c i a l 
establ ishments. The two other sites were 
found to stil l conta in sui table habitat for 
the plant, and one is now protected as 
part of the Lake Gr i f f i n State Park. 
Unfor tunate ly , the b io logists were not 
able to f ind spec imens of W. amplexifo-
lia a c t u a l l y g r o w i n g at e i t h e r s i te , 
a l though this may have been because 
the season was too advanced . The 
warea, wh ich is an annual plant, proba-
bly had already completed its f lower ing 
and seeding and died earl ier in the year. 
The fact that sui table habitat remains 
makes it l ikely that both sites sti l l sup-
port populat ions of this species. 

Region 5—Endangered Species Off ice 
personnel in Regions 4 and 5 have been 
work ing together to determine the cause 
of mussel d ie-of fs in the Powel l River in 
Virg in ia and Tennessee. Several Endan-
gered mussels occur in th is river, and 
their survival is being threatened by 
some unknown cause. 

The Region 5 staff is conduc t ing a 
nat ionwide consu l ta t ion for the Envir-
onmenta l Protect ion Agency on the reg-
istrat ion of the pest ic ide Diazinon to 
determine possible adverse effects on 
federal ly l isted and proposed species. 
Al l FWS regional of f ices have been con-
tacted for Input. 

Region 6— In last month 's BULLETIN, 
it was reported that b lack- footed ferrets 
(Mustela nigripes) were being held in 
cap t i v i t y at two research cen te rs in 
Wyoming and that they were having 
problems wi th canine distemper. The 
current status of the capt ive popula t ion 
is one heal thy ferret (female) and two 
sick ferrets (one male, one female) at the 
or ig inal research faci l i ty, and six healthy 
ferrets (four females, two males) at the 
other locat ion. 

Land and air survey crews are tak ing 
advantage of recent snows to observe 

b lack- footed ferret t racks to determine 
the number of ferrets sti l l alive in the 
or ig ina l co lony near Meeteetse, Wyo-
ming. Ferret sign should become more 
abundant in Decembera f te rp ra i r i edogs 
go into h ibernat ion. Ferrets do not make 
abundant t renches that can be easily 
seen f rom the g round and air on snow 
unt i l a f ter pra i r ie dogs beg in h iber -
nation. 

The Amer ican Peregrine Falcon Re-
covery Plan was revised recently. The 
or ig ina l plan, wh ich covers the Rocky 
Mounta in Southwest populat ions, was 
app roved in 1977. The rev is ion was 
comple ted to update the goals, imple-
mentat ion schedule, and data conta ined 
in the plan based on the most current 
in format ion. Copies of the revised Amer-
ican Peregrine Falcon Recovery Plan 
can be obta ined f rom the Fish and Wild-
life Reference Service, 6011 Executive 
Boulevard, Rockvi l le, Mary land 20852 
(800-582-3421). 

Region 7—On November 6, 1985, the 
E n v i r o n m e n t a l P r o t e c t i o n A g e n c y 
s i g n e d an e x p e r i m e n t a l use p e r m i t 
author iz ing use by the FWS of the tox i -
cant C o m p o u n d 1080 to eradicate int ro-
duced Arct ic foxes (Alopex lagopus) 
f rom remote, un inhabi ted Kiska Island. 

Th is act ion wi l l p romote the recovery 
of the endangered A leut ian Canada 
goose (Branta canadensis leucopareia), 
which once nested on this and many 
other A leut ian Islands. 

The FWS apprec ia tes the suppor t re-
ceived f rom groups such as the Pacif ic 
F lyway Counc i l , the Pacif ic Seabird 
Group , the Nat ional Audubon Society, 
and the Amer i can Wi lderness Al l iance. 
A l t h o u g h some have spoken out against 
th is p rogram, the FWS is great ly en-
couraged by the overwhe lming suppor t 
f r om a concerned and knowledgeable 
pub l ic that realizes Arct ic foxes are eco-
log ica l ly damag ing and out of place in 
these island ecosystems where marine 
birds and water fowl have evolved in the 
absence of mammal ian predators. It is 
hoped that, in the near future, Kiska wil l 
once again be home to nest ing Aleut ian 
geese and many other species of migra-
tory birds. 

Region 8 (Research)—A manatee, 
released after 5 years of capt ive rehabi li-
ta t ion at var ious oceanar ia in Flor ida, 
was successful ly t racked by satellite tele-
metry in both f reshwater and saltwater 
habi tats in spr ing 1985. The f loat ing 
radio t ransmi t ter , at tached by a belt, was 
mon i to red by Denver Wi ld l i fe Research 
Center 's SIrenia Project b io logists and 
coopera to rs via po lar -orb i t ing satel l i tes 

be long ing to the Nat ional Oceanic and 
A tmospher i c Admin is t ra t ion. The mana-
tee jo ined wi ld indiv iduals and traveled 
w i th in Flor ida f rom its release point In 
the Homosassa River to preferred habi-
tat at the mouth of the Suwanee River. 
Th is k ind of seasonal movement is typ i -
cal of manatees f rom the area. 

Th is s tudy demonst ra tes that rehabi l i -
tated manatees can be successful ly rein-
t r oduced into the wi ld. Add i t iona l ly , the 
sate l l i te -moni tored locat ion data pro-
v ided impor tant habitat in format ion to 
the Jacksonvi l le , Florida, Endangered 
Species Of f ice in cons ider ing ongo ing 
Endange red Spec ies Act Sec t ion 7 
responsib i l i t ies for the mouth of the 
Suwanee River. 

The drast ic dec l ine in the native fauna 
of Guam in recent years has resulted in 
the l ist ing of seven Guam bi rdsas Endan-
gered, (See B U L L E T I N Vol. IX No. 9.) 
The biggest threat to their survival and 
recovery is the b rown tree snake (Boiga 
irregularis). Th is i n t roduced species 
apparent ly arr ived soon after Wor ld War 
II, and in the absence of predators has 
u n d e r g o n e a p o p u l a t i o n exp los i on , 
resu l t ing in the crash of native bird and 
mammal popula t ions on wh ich it feeds. 

Research b io log is ts wi th the Denver 
Wi ld l i fe Research Center 's Herpeto log i -
cal Studies Project in i t iated work in 
June 1985 to develop ways to cont ro l the 
snake popu la t ion and to devise a stra-
tegy for prevent ing the spread of the 
snake to other is lands where it cou ld 
c a u s e s i m i l a r e c o l o g i c a l d a m a g e . 
Emphas is of work to date has been on 
de te rm in ing actual densi t ies of snakes 
in var ious bird habitats on Guam, devel-
op ing traps and at t ractants for captur ing 
snakes, and eva luat ing a var iety of con-
t ro l t echn iques that cou ld be used to 
lower snake predat ion on island birds. 
No ready so lu t ion cur rent ly exists for 
con t ro l of this snake; fur ther research is 
needed. 

Foreign Mailings 
Some of our readers pass along 

extra copies of the BULLETIN to their 
colleagues in foreign countries. While 
this is fine, please note that the BUL-
LETIN self-mailer works only for mail-
ing to an a d d r e s s in the Un i ted 
Sta tes . W h e n ma i l ing to ano ther 
country, the BULLETIN must be en-
closed in an envelope or the U.S. 
Postal Service will not deliver it. 
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New Publications 
The Rare Vascular Plants of British 

Columbia (Sy l l ogeus No. 59) by Gera ld 
B. S t ra ley , Roy L. T a y l o r , a n d G e o r g e W. 
Doug las , has jus t been p u b l i s h e d by the 
N a t i o n a l M u s e u m of N a t u r a l S c i e n c e s in 
O t t a w a , C a n a d a . I n f o r m a t i o n o n 816 
rare p lan t s is p r e s e n t e d in the f o r m of an 
a n n o t a t e d l ist. C i t ed re fe rences , he rba -
ria c o n s u l t e d , the to ta l r ange f o r e a c h 
t a x o n , the range in B r i t i sh C o l u m b i a , the 
b i o g e o c l i m a t i c z o n e a n d h a b i t a t in 
w h i c h e a c h t a x o n is f o u n d in the p r o -
v ince, a n d d i s t r i b u t i o n m a p s f o r t h e rarer 
t a x a a r e i n c l u d e d . C o p i e s m a y be 
o b t a i n e d f ree of c h a r g e by w r i t i n g to: 
Rare a n d E n d a n g e r e d P lan ts Pro jec t , 
Na t i ona l M u s e u m of Na tu ra l Sc iences , 
O t tawa , On ta r i o , C a n a d a K1A O M 8 . 

S im i l a r l ists of rare vascu la r p lan ts 
have been p u b l i s h e d by the Na t i ona l 
M u s e u m of Na tu ra l S c i e n c e s fo r A lbe r ta , 
M a n i t o b a , New B r u n s w i c k , Nova Sco t ia , 
Q u e b e c , S a s k a t c h e w a n , and the Y u k o n , 
and s o m e are st i l l ava i lab le . A l so , the 
Atlas of the Rare Vascular Plants of 
Ontario is nea r i ng c o m p l e t i o n , w i t h 3 of 
the 4 i ns ta l lmen ts n o w p u b l i s h e d . Part 4 
s h o u l d be ava i lab le in fa l l 1986. O r d e r 
the Atlas a n d / o r any of the o the r p r o v i n -
c ia l rare p lan t l ists f ree of c h a r g e f r o m 
the above address . 

T h e Audubon Wildlife Report, d e -
s i gned to be a c o m p r e h e n s i v e re fe rence 
g u i d e to Federa l w i l d l i f e m a n a g e m e n t 
laws, p r o g r a m s , and agenc ies , is ava i la -

BOX SCORE OF LISTINGS/RECOVERY PLANS 
ENDANGERED THREATENED SPECIES 

Category U.S. U.S. & Foreign U.S. U.S. & Foreign SPECIES* HAVING 
Only Foreign Only Only Foreign Only TOTAL PLANS 

Mammals 25 19 234 4 0 22 304 23 
Birds 60 13 141 3 1 0 218 54 
Reptiles 8 6 60 8 4 13 99 18 
Amphibians 5 0 8 3 0 0 16 6 
Fishes 37 4 11 19 3 0 74 39 
Snails 3 0 1 5 0 0 9 7 
Clams 23 0 2 0 0 0 25 19 
Crustaceans 3 0 0 1 0 0 4 1 
Insects 8 0 0 5 0 0 13 10 
Plants 86 5 1 23 2 2 119 43 
TOTAL 258 47 458 71 10 37 881 2 2 0 " 

'Separate populations of a species, listed both as Endangered and Threatened, are tallied 
twice. Species which are thus accounted for are the gray wolf, bald eagle, American alligator, 
green sea turtle, Olive ridley sea turtle, and leopard. 

**More than one species may be covered by some plans, and a few species have more 
than one plan covering different parts of their ranges. 
Number of Recovery Plans approved: 185 
Number of species currently proposed for listing: 28 animals 

30 plants 

Number of Species with Critical Habitats determined: 91 
Number of Cooperative Agreements signed with States: 42 fish & wildlife 

17 plants 

November 30, 1985 

ble f r o m t h e N a t i o n a l A u d u b o n Soc ie t y . 
I n c l u d e d in the 650 -page v o l u m e are 
I nd i v i dua l a c c o u n t s on a n u m b e r of 
T h r e a t e n e d and E n d a n g e r e d spec ies , 
m a n y of t h e m w r i t t e n by Fish and W i l d -

l i fe Serv ice b io log i s t s . C o p i e s of the 
repor t can be p u r c h a s e d f o r $16.50 
(pos tpa id ) f r o m the Na t i ona l A u d u b o n 
S o c i e t y , 950 T h i r d A v e n u e , N e w Yo rk , 
N e w York 10022. 

NMFS Whale Report 
C o p i e s of " T h e S ta tus of E n d a n g e r e d Wha les , " a rev iew of k n o w l e d g e abou t 
w h a l e d i s t r i b u t i o n , m i g r a t i o n , l i fe h i s to ry and e c o l o g y , exp lo i t a t i on , a b u n -
dance , and m a n a g e m e n t , are ava i lab le f r o m the Na t i ona l M a r i n e F isher ies 
Serv i ce ( N M F S ) . T h e 6 4 - p a g e , i l l us t ra ted repor t cons is ts of sepa ra te papers on 
the e igh t l is ted wha les , a l o n g w i t h an i n t r o d u c t o r y overv iew, a n d a p p e a r e d in 
the Marine Fisheries Review (46(4), 1984). Free cop ies of t h e repor t can be 
o b t a i n e d f r o m t h e P r o t e c t e d Spec ies D iv is ion , Na t i ona l M a r i n e F isher ies Ser -
v ice, N O A A , U.S. D e p a r t m e n t of C o m m e r c e , W a s h i n g t o n , D.C. 20235, 

HumfDback Whale fMegap te ra novaeang l iae j 
Drawing by Evelyn Ficzuck 
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