
continuing scientific and man-
agement debate. Before this
project, the only confirmed use
of freestanding water by the sub-
species was from a photograph
of a pronghorn drinking at a
muddy bomb crater on the Barry
M. Goldwater Bombing Range,
northwest of the monument. Last
summer, Organ Pipe Wildlife Bi-
ologist Tim Tibbitts and Biologi-
cal Technician Lara Dickson
secured several photographs of
Sonoran pronghorn drinking
from natural bedrock pools
(tinajas) in the Bates Mountains.

Still unknown is how fre-
quently, or under what condi-
tions, Sonoran pronghorn will
use freestanding water. Research
by Lisa Fox (University of Ari-
zona, Tucson) suggests the for-
age plants constituting the diet of
the pronghorn may meet its wa-
ter requirements. A previous
Trailmaster camera study on
neighboring Cabeza Prieta Na-
tional Wildlife Refuge by Tricia
Cutler (University of Arizona,
Tucson) failed to document the
animal using an artificial water
catchment that had been con-
structed specifically for its use.

The events photographed in

ALASKA

Harbor seal
decline studied in
Kenai Fjords

Marine wildlife including
harbor seals (Phoca vitulina) are
major visitor attractions in the
productive, deep-water fjords
adjacent to Kenai Fjords National
Park (Alaska). Numerous tour
boats bring hundreds of visitors
to these waters daily to view seals
hauled out on ice calved from
tidewater glaciers. However, dis-
turbing declines in harbor seal
populations prompted park re-
source staff to study impacts to
the population. In 1980, more
than 1,600 seals were counted at
the head of Aialik Bay, yet fewer
than 300 seals have been counted
annually in the same waters since
1989. One ongoing study docu-
ments the relationship between
an approaching vessel and a seal’s
behavior to avoid the distur-
bance. Results may aid the park
in developing and recommend-
ing guidelines for vessels ap-
proaching seals.

This issue is further compli-
cated by park legislation mandat-
ing that the Park Service actively

ter each seal was safely
lifted onboard the
boat, its condition was

determined and vital
statistics, including sex and

weight, were recorded. Blood
and tissue samples were obtained
from each animal and a small ra-
dio transmitter was attached to
its rear flipper. The radio trans-
mitter will provide critical infor-
mation on harbor seal migration,
habitat use, and haulout patterns.
The new capture method is being
used again this year by park staff
and National Marine Fisheries Ser-
vice researchers. The research team
is working to develop an under-
standing of harbor seal population
dynamics, declines, and effects of
human-induced disturbance in
waters adjacent to the park.

SOUTHWEST

Low lake levels spawn
archeological discoveries
at Amistad

Following five years of regional
drought in southwest Texas and
northern Mexico, lake levels at
Amistad National Recreation

lake deposits associated with
wave action even though the fea-
tures look (morphologically) to
be intact.

The initial hypothesis is that an
optimum ground slope seems to
exist where wave-action effects
are negligible; above or below
this angle wave action is intensi-
fied, producing predictable dis-
persal patterns across the site.
Typically, archeological sites with
ground slope angles above 10 de-
grees will have a series of indi-
vidual cut-banks often resembling
stair-steps. Sites with low ground-
slope angles (>3 degrees) will
exhibit a parallel series of drift
lines (similar to high tide lines at
an ocean beach) consisting of
chert flakes, artifacts, and small
fraction fire-cracked rocks. In
such settings, horizontal relation-
ships among artifacts or feature-
specific lithic associations are
tenuous given the number of
times most archeological sites
have been subjected to the re-
peated cycle of inundation, expo-
sure, and reinundation.

• • •

Rare pronghorn behavior
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protect seals and haulouts in
marine waters outside the park.
To comply with the mandate, the
park initiated a cooperative,
multiagency study in 1997 to
identify factors contributing to
the continuing population de-
cline. Park resource managers
and biologists from the National
Marine Mammal Laboratory
(Seattle, Washington) collabo-
rated for the first-ever live-cap-
ture of harbor seals that use float-
ing glacier ice as a primary
haulout. The multiagency team
includes biologists from the
Alaska Department of Fish and
Game, University of Alaska—
Fairbanks Institute of Marine Sci-
ence, and a visiting Russian sci-
entist. The team used a floating
“gill net” to capture the seals. Af-
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Area plunged to historic lows—
more than 55 feet below normal
levels. Archeological surveys con-
ducted by park archeologist Joe
Labadie and six SCA/Ameri-
Corps members in draw-down
areas have identified over 110
previously undocumented ar-
cheological sites that date from
about 6,000 B.C. to about A.D.
1500.

Most sites consist of fire-
cracked rock features and range
in size from several small hearths
to sites that cover more than 5
acres with more than 140 hearths
and burned-rock middens. Initial
studies have demonstrated that,
in many cases, archeological de-
posits within previously inun-
dated fire-cracked rock features
have been replaced by modern

C E
photographed at Organ
Pipe

Resource Managers at Organ
Pipe Cactus National Monument
(Arizona) recently documented
the use of open-water pools by
the endangered Sonoran prong-
horn (Antilocapra americana
sonoriense). As part of an
NRPP (Natural Resources
Preservation Program)
project, resource managers
placed infrared-triggered
Trailmaster camera systems
at selected water sources
and travel corridors in the
park to determine use of
these features by prong-
horn.

Use of freestanding wa-
ter by the Sonoran prong-
horn is the subject of
Organ Pipe came during a pro-
longed drought, when animals
might have been particularly in
need of water. The tinajas used
by the pronghorn had received
water from the first, meager rains
of the summer thunderstorm sea-
son. After more extensive rains,
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the pronghorn apparently did not
revisit this water source, or any
others where cameras were sta-
tioned. Photographs of a moun-
tain lion visiting the Bates
Mountains tinajas the day before
the pronghorn suggest that this
rare water resource also provides
a dependable ambush site for
predators. Sonoran pronghorn,
and other wildlife, indulge their
thirst at some risk

GREAT PLAINS
Disease documented in
Badlands sheep

Between 1991 and 1995 re-
search on the Rocky Mountain
bighorn sheep population in Bad-
lands National Park (South Da-
kota) resulted in a decision to
restore sheep to areas of unoccu-
pied, suitable habitat. In October
1996, the park translocated
twelve ewes and four young rams
from the park’s Pinnacles herd.
All of these sheep survived the
transplant and subsequent harsh
winter. Three of the four young
rams returned to bachelor groups
in their origin herd during the
spring. By the end of May 1997,
nine ewes had given birth to ten
lambs. However, between mid-
July of last year and mid-March
of this year, six of the mother
ewes and one spinster ewe died.
One of four carcasses recovered
was positively diagnosed for epi-
zootic hemorrhagic disease
(EHD), a virus more often asso-
ciated with white-tailed deer. In-
fected gnats carry the disease.

The Pinnacles herd had been
thought to be an appropriate
source population; however, fol-
lowing the translocation, the park
noted a change of status in the
source herd. A ground and air
count in October 1997 revealed
a skewed ewe-to-ram ratio of
about 1:3. While the overall
population decline in the source
herd may be as much as 50%, no
causative factors for the attrition
have been found. The USGS Bio-
logical Resources Division and
the National Park Service con-
tinue to evaluate the habitat
model and monitor both the
translocated and source sheep
populations. Plans tentatively call
for a translocation of out-of-state
animals to found another sub-
band. This is in keeping with the
restoration plan to create a
metapopulation linking several
herds in the Badlands landscape,
or, if deemed biologically appro-

priate, to augment the present
population during the next two
years.

COLORADO PLATEAU

Grant funds endangered
plant monitoring

A 1997 grant from the National
Fish and Wildlife Foundation’s
Native Plant Conservation Initia-
tive allowed botanists to moni-
tor the federally endangered
sentry milk-vetch (Astragalus
cremnophylax var. cremnophylax)
and three of its varieties on pub-
lic and Navajo Nation lands in
Arizona. A member of the pea
family, the sentry milk-vetch is a
dwarf, evergreen, cushion plant
that is confined to “ledge pave-
ment,” the rimrock habitat over-
looking the South Rim of Grand
Canyon National Park. In 1990,
it was listed when surveys
showed it to be declining follow-
ing decades of trampling by park
visitors who crossed the habitat
to reach the canyon view. Three
other closely related varieties are
spatially distinct: (1) the cliff milk-
vetch, a species of special con-
cern, is located on Forest Service
and Bureau of Land Manage-
ment lands north of the park, (2)
the Hevron milk-vetch is located
on the Navajo Nation lands over-
looking Marble Canyon,
and (3) a newly discovered popu-
lation, which may prove to be a
new variety, is located on the
North Rim of the Grand Canyon.

As a result of the grant, per-
manent monitoring plots have
now been established at all four
sites. Over 500 plants have been
tagged using small, numbered,
plastic pennants attached with
stainless steel wires. Cartesian
coordinates (x and y locations)
along the transect have been
documented to enable individual
plants to be identified should the
tags be broken, lost, or removed.

Basal cover or size of the plant
mats was determined by tracing
the perimeter or outline of the
plant on clear mylar. The tracing
was cut out, weighed, and the
area (in grams) determined by
dividing the average weight of the
mylar per unit area (yielding
square centimeters)1. Substrate
and associated species informa-
tion was also collected in quar-
ter-meter “Daubenmire” plots.
Growth, reproduction, and mor-
tality for each plant mat will be
tracked in the coming decades.
This demographic work will
complement genetic research on
the species; the species is threat-
ened by inbreeding depression.

The three varieties of the sen-
try milk-vetch will be included
along with 150 other plants in a
Rare Plants of Arizona fieldguide
currently being coordinated by
The Nature Conservancy with
the cooperative effort of over 25
botanists throughout the state.
This effort is also being funded
by a grant for the 1998 National
Fish and Wildlife Foundation’s
Native Plant Conservation Initia-
tive.

1For additional information on the
methodology, see the 1996 paper “A
perimeter tracing method for esti-
mating basal cover: Monitoring the
endangered sentry milk-vetch at
Grand Canyon National Park, Ari-
zona” by Peter G. Rowlands and
Nancy J. Brian. The Southwest
Naturalist 41(2):169-178.

V O L U M
GREAT LAKES

Piping Plovers nest at
Apostle Islands

After a fifteen year hiatus, the
federally endangered Piping Plo-
ver has once again nested on
Long Island within Apostle Is-
lands National Lakeshore. The
lakeshore, consisting of 21 islands
and a mainland unit surrounded
by Lake Superior in far north-
western Wisconsin, was estab-
lished in 1970. In 1986, Long
Island (now a barrier spit) was
added to the lakeshore, in large
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part to protect nesting Piping Plo-
ver habitat. Despite this action,
the bird species had not nested
in the lakeshore since 1983—that
is, until this year.

For years, lakeshore staff and
cooperators have been on the
lookout for the bird on Long Is-
land in the spring. During migra-
tion, they are occasionally seen,
but nesting was not occurring.
However, in 1998, Sumner
Matteson, a Wisconsin Depart-
ment of Natural Resources
(DNR) avian biologist, saw a pair
of Piping Plovers exhibiting
courtship behavior. A scrape was
later found with four eggs. To
protect the nest from mammal
and avian predators, an exclosure
was placed over the nest. It
worked—three eggs have success-
fully hatched.

Protection of these birds has
truly been a cooperative effort. In-
volved are park staff, the Bad
River Tribe, the DNR, the U.S.
Fish and Wildlife Service, re-
searchers from the University of
Minnesota, and The Nature Con-
servancy. This nest is indeed im-
portant, not just for the lakeshore,
tribe, and cooperators, but also
for the Great Lakes Piping Plo-
ver population. Although over
800 pairs nested throughout the
Great Lakes historically, no more
than 20 pairs have done so in the
last 15 years. PS
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