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Taming the wild pecan at Lyndon B. Johnson
National Historical Park

Introduction
ational parks provide insights
into many facets of the United
States of America from the
wild beauty of preserved wil-
derness to carefully managed agroeco-
systems that reflect our reliance on nature
for sustenance and livelihood. The Lyndon
B. Johnson National Historical Park con-
tains much of this spectrum within its
boundaries, and one plant species in par-
ticular provides a link from the frontier of
the past to today’s society. This plant is the
pecan, Carya illinoensis (Wang) K. Koch,
which is recognized by the Texas Legisla-
ture as the state tree of Texas. Cabeza de
Vaca’s 16th century journal provided the
first written record of the pecan. While a
captive of American Indians for six years,
he noted returning every other year to
camp on the river (probably the Guada-
lupe) to dine for several months almost en-
tirely on pecans. Early traders bartered with
wild nuts. Settlers thinned out other trees
while leaving the still abundant 100+ foot-
high wild pecans to provide nuts and some
shade for the cattle that could now graze
on the grass that the partially cleared land
would support. The wild pecans were the
sole source of these delectable nuts until
vegetative propagation began late in the
19th century. The pecan is native along the
rivers in Texas, and the native range extends
eastward to the Mississippi River Valley.
George Washington carried pecans as a
snack and Thomas Jefferson had trees im-
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hen President Johnson donated

the LBJ Ranch to the people of
the United States, one of the few requests
he made was that the ranch “...remain a
working ranch and not become a sterile
relic of the past” To that end, Lyndon B.
Johnson National Historical Park, Texas,
is attempting to preserve a cultural land-
scape that includes the ranching and farm-
ing activities that LB] engaged in when
he lived here. The pecan orchard, along
with other crops and the cattle herd, is
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managed for sustainable production. The
goals are to produce a crop using the best
management practices available and to
adhere to NPS policies and regulations.
Among the policies that we adhere to are
those concerning integrated pest manage-
ment (IPM). The Pecan IPM Plan will
meet this responsibility, by reducing the
use of pesticides to an absolute minimum,
while still fulfilling the cultural and natu-
ral resource mandates of the park.

ported and planted at Monticello, antici-
pating the massive plantings in Georgia
many decades later.

Until the early 1970s, more than 50% of
Texas pecan production came from natu-
rally occurring trees. Today, about 35% of
the average annual crop of about 65 mil-
lion pounds in Texas comes from the wild
trees. A microcosm of pecan domestica-
tion—from wild trees growing in closed
canopies adjacent to rivers and streams, to
thinned river bottoms suitable for cattle and
pecan operations, to a vegetatively propa-
gated pecan orchard (figure 1)—is repre-
sented at the LB]J National Historical Park.
At the park, an integrated pest management
plan has been developed to allow the or-
chard to be agriculturally productive. The
approach to IPM combines an understand-
ing of how natural processes would pro-
ceed if left alone, with careful monitoring

Figure 1. Located in the Lyndon B. Johnson birthplace
yard, this pecan orchard is managed for sustainable
production using integrated pest management
techniques. Other pecans on the national historical park
are wild and are managed differently.

See “Pecan” on page 20
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IN THE NEXT ISSUE...
Originally planned for this issue, our emphasis on the social sciences in parks
will appear next time in Park Science. Guest editor Jared Ficker of the NPS
Social Science Program has pulled together a broad array of articles that
explore the application of economics, political science, sociology, and other
social science disciplines in park management. Publication will be in the early
winter with a routine edition of Park Sczence following in summer.

Interpretation joins the mix

am excited to welcome Judy Visty, Fall River District Interpreter at Rocky

Mountain National Park, to the Park Science Editorial Board. Judy occupies a
new board position that reflects our deliberate effort to be more inclusive of
interpretation in the articles contained in this publication. The change will be
subtle, but with Judy’s help, I will look for opportunities to incorporate the
implications of research on interpretive operations in parks and to relate the role
of interpretation in sharing the results of research and its application in resource
management. Similarly, I welcome Jared Ficker of the NPS Social Science
Program as a new board member, serving the interests of the social sciences. His
expertise will help integrate this important and growing field into the mix of
articles that routinely appears in these pages. Judy’s and Jared’s appointments are
the result of a call for nominees over a year ago and are sure to serve the publica-
tion well. Thanks to all who expressed an interest in serving Park Science in these
positions.

—Jeff Selleck, Editor
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Corrections

Omission

Last issue, the article on el-
ephant seals at Point Reyes (vol-
ume 19(1):30-31) failed to
acknowledge the financial sup-
port for the project from Canon
US.A, Inc. Since 1995, Canon
has provided over $3,500,000 in
cash and equipment to 49 parks
through Expedition Into the
Parks, a grants program admin-
istered by the National Park
Foundation. We apologize for the
omission.

URL in error

Also last issue, the Information
Crossfile piece entitled “Popular-
ity of parks affects policy mak-
ing” cited a faulty URL for the
full-length text on the World
Wide Web. The URL should
have read www.du.edu/law/
lawreview/home.html.

Tortoise what?

Lead author Jeff Lovich (“Stud-
ies of reproductive output of the
desert tortoise...,” Park Science
19(1):22-24) pointed out a hu-
morous error in the caption for
figure 3 that ran with the article.
A publication layout problem ob-
scured the final word of the last
sentence such that it read, “Nests
are often constructed in the
mouth of a tortoise” The miss-
ing word was “burrow””

Any inconventence this may have
caused jfor the ltortoise (or the au-
thors) 15 regretted. ~Editor

Guest editors, ideas
wanted

Park Science occasionally pub-
lishes thematic issues that explore
topics of special interest to re-
source managers. The bulk of
such issues is devoted to the in-
depth treatment of the topic. The
departments of the publication
(Highlights, Information Cross-
file, and the others) are unaffected

and continue to report their re-
source management news in the
usual way. Examples of past
themes are “Global Change” (vol-
ume 10(4)) and “Pollution in
Parks” (volume 6(4)). Our next
issue (volume 20(1)), in the works
for more than a year, will be titled
“Social Science—Useable Knowl-
edge for NPS Managers”
Thematic issues are commonly
put together by a guest editor (or
editorial team) who sees a need
and has the interest, ability, and
specialized subject-area knowl-
edge to solicit, gather, review,
edit, and prepare the bulk of the
materials for the issue. The edi-
tor serves as a technical consult-
ant to the guest editor during
development of the concept and
materials for the thematic issue,
and is responsible for the layout
and design of the issue, its print-
ing, and circulation. The Park Sci-
ence Editorial Board reviews the
materials for these issues and may
also aid in their development.
Planning for a thematic issue
begins with a proposal submit-
ted usually one to two years be-
fore release of the publication. A
proposal states the theme, its
timeliness and relevance to the
publication audience, and the ar-
ticle treatments envisioned to sys-
tematically cover the topic. It also
describes a process and approxi-
mate time line for announcing the
issue, inviting contributions, and
reviewing and preparing the ma-
terials for publication. Finally, it
spells out the qualifications of the
guest editor. The Park Science
Editorial Board considers pro-
posals based on the currency of
the topic, applicability of the ma-
terial, budget, and publishing
schedule. If selected, the editor
and guest editor outline their re-
spective roles and responsibilities
and begin work on the project.
Topics suggested recently for
thematic issues have included
hazardous materials, damage as-
sessment procedures, GIS, eco-

system management,
and the contributions *

of various NPS opera-
tions to the Environmen-
tal Quality Initiative. If you
would like to serve as guest edi-
tor to bring one of these ideas to
fruition, or if you have a proposal
for a thematic issue and a guest
editor who could pull the mate-
rials together, please contact Park
Sctence editor Jeff Selleck (jeff
selleck@nps.gov). Proposals for
thematic issues and nominations
of guest editors are accepted at
any time.

Science scholarship
program announced
for 2000

The Canon National Parks Sci-
ence Scholars Program will award
scholarships to eight doctoral stu-
dents in 2000. Each student se-
lected will receive $25,000 per year
for up to three years to conduct
dissertation research in the na-
tional parks. In addition, four hon-
orable mentions will be awarded
a one-time scholarship of $2,000.

The competition will focus on
four research topics within the
biological, physical, social, and
cultural sciences. Selected by the
National Park Service, the re-
search topics are of critical im-
portance to the management of
the national park system. Students
applying for 2000 scholarships
must submit dissertation propos-
als that address these topics.

For an application and guide-
lines, contact Dr. Gary Machlis,
Program Coordinator, Canon
National Parks Science Scholars
Program, Natural Resource Stew-
ardship and Science, National
Park Service, 1849 C Street NW
(MIB 3127), Washington, D.C.
20240; gmachlis@ uidaho.edu or
visit www.nps.gov/socialscience/
waso/acts.htm. Applications are
due 1 June 2000. Winners will be
announced shortly after 7 August
2000.

Highest natural
resource honors
bestowed

The National Park Ser-
vice recently presented five
individuals with its 1998 Di-
rector’s Awards for Natural Re-
source Stewardship. The honors
recognize outstanding achieve-
ments in the protection of eco-
system health in parks. The
awards were given during Sep-
tember at the Society of Ecologi-
cal Restoration’s annual meeting,
held at the Presidio in San Fran-
cisco. This year’s winners have
fought to prevent exotic plants
from destroying native vegeta-
tion, developed programs to in-
ventory and monitor park plants
and animals, and applied science
to help managers make sound
decisions.

Kathy M. Davis, Chief of Re-
source Management with the
Southern Arizona Office (Phoe-
nix) is the recipient of the
Director’s Award for Natural Re-
source Management. She is rec-
ognized for her leadership in the
development and implementa-
tion of the NPS Resources Ca-
reers Initiative. Under Kathy’s
leadership, the Resources Careers
task force conceived, developed,
and completed professional, ca-
reer-ladder position descriptions
and classification evaluation
statements in natural and cultural
resource series and in interdisci-
plinary series. Her efforts affect
every resource manager in the
National Park Service by creat-
ing a framework for profes-
sionalization and success. Addi-
tionally, Kathy serves as an
effective resource manager for 10
small parks in southern Arizona.

William Halvorson is the Co-
operative Park Studies Unit
Leader at the University of
Arizona—USGS Biological Re-
sources Division. Halvorson is a
champion of research applicabil-

Continued on page 4
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Continued from page 3

ity in park management. His con-
tinual, professional support of
park staffs and commitment to
quality research and resource
management in national park ar-
eas in southern Arizona has en-
abled these units to overcome
significant challenges. One of his
trademarks is communication of
research results through such
means as a forum he helped
found for the discussion and
evaluation of natural and cultural
resource programs. Additionally,
he published Bajada (a research
newsletter) for several years and
coauthored an important chap-
ter entitled “A lesson learned from
a century of applying research to
management of national parks”
for the 1996 book, Sczence 112 Eco-
system Management in the National
Parks.

Karen Wade is the winner of
the Director’s Award for Super-
intendent of the Year for Natural
Resource Stewardship. As Super-
intendent of Great Smoky Moun-
tains National Park, North
Carolina and Tennessee, Karen
encouraged her staff to initiate the
All Taxa Biodiversity Inventory,
an ambitious effort to identify all
species living within the park.
Under her direction, the park
developed a strategy to complete
the inventory without significant
federal funding. Additionally,
Karen is widely regarded as a cre-
ative thinker and believes
strongly that partnerships among
abroad cross-section of constitu-
ents are key to solving problems
related to park issues. She has
recently become Intermountain
Regional Director of the National
Park Service.

Richard R. Potts IT is the Natu-
ral Resource Program Manager
at Kalaupapa National Historical
Park, Hawaii, and recipient of the
Trish Patterson-Student Conser-
vation Association Award for
Natural Resource Management

in a Small Park. In just over three
years, Rick has transformed natu-
ral resource management at the
park from virtual nonexistence
into an energetic program that
addresses a wide range of issues
from an ecosystem perspective.
He has identified threats within
designated, high priority “special
ecological areas” within the park,
and obtained funding to equip a
vegetation management special-
ist. Under Rick’s leadership, sev-
eral thousand acres of native
Hawaiian ecosystems are being
protected from alien ungulates by
fencing, administrative hunting
by local hunters, and aerial shoot-
ing. Also, he has also instituted
monitoring programs for key na-
tive Hawaiian species, developed
population estimates of axis deer
and pigs, and helped protect
marine and freshwater resources
in Kalaupapa. As a result of the
award, the Student Conservation
Association will underwrite a sea-
sonal SCA Resource Assistant
position for the park.

Joseph Dunstan is the Sus-
tainability Coordinator for the
Pacific West Region and recipi-
ent of the Director’s Award for
Excellence in Natural Resource
Stewardship through Mainte-
nance. Joe is a leader in promot-
ing sustainable practices and
opportunity planning in parks.
He has been able to increase the
role of sustainability in the parks
by conducting team evaluations
of such park operations as main-
tenance, concessions and visitor
services, handling of waste, and
energy uses. The team identifies
resources flowing into a park, de-
scribes how the activities of staff
and visitors alter those resources,
and explores ways parks can in-
corporate additional sustainable
practices into daily routines.

Park Science congratulates these
winners and encourages readers
to be thinking of nominees for the
1999 awards. Nominations will
be solicited in the near future on

the NPS Natural Resources Bul-
letin Board on cc:Mail.

Former chief scientists
on the move

Opver the past two years, three
former regional chief scientists
with the National Park Service
have moved on to other career
positions in the federal govern-
ment and one has retired.

Dr. William Anderson retired
from the National Park Service
in March 1998. Bill began his
NPS career in 1973 as a plant pa-
thologist with the NPS Ecologi-
cal Services Laboratory in Bay St.
Louis, Mississippi. In 1976, he be-
gan a five-year stint with the
North Atlantic Region as a plant
scientist. In 1981, he became the
Chief Scientist of the National
Capital Region and retired in the
position of regional Natural Re-
source Officer. While with the re-
gion, Bill helped establish the
Center for Urban Ecology, provid-
ing quality laboratory and office
space for his staff. He also helped
bring about interregional support
within the National Park Service
for the Chesapeake Bay Initiative.

Dr. Suzette Kimball left the Na-
tional Park Service in October
1998 to became the Eastern Re-
gional Biologist with the USGS
Biological Resources Division
(BRD) in Kearneysville, West Vir-
ginia. Suzette joined the Park Ser-
vice in 1991 as the research
coordinator for the barrier island
component of the Global Cli-
mate Change Program. She also
served as Southeast Regional
Chief Scientist before assuming
the position of Associate Re-
gional Director. During her NPS
career, she was a member of the
NPS Science Advisory Council,
Natural Resources Advisory
Council, and the ad-hoc geologic
resources advisory group. In her
new post, Suzette oversees BRD
programs, facilities, and services,
including seven scientific research

centers, for an area that stretches
from Canada to the Caribbean
and west to the Mississippi River.

During fall 1999, Dr. Dan Huft
accepted a detail with Region 6
of the U.S. Fish and Wildlife Ser-
vice (FWS) to serve as team
leader for the development of the
Jackson (Wyoming) bison and elk
management plan and environ-
mental impact statement. Dan’s
position is funded jointly by the
NPS and FWS under a coopera-
tive agreement. As former Rocky
Mountain Regional Chief Scien-
tist and Intermountain Assistant
Regional Director for Natural Re-
sources and Science, Dan was a
leader in addressing controversial
and complex wildlife manage-
ment issues, serving for several
years as the chair of the Greater
Yellowstone Interagency Brucel-
losis Commiittee. His new posi-
tion is sure to be similarly
important and challenging.

As the article on page 14 ex-
plains, Dr. Ron Hiebert has been
selected as the first Research Co-
ordinator of the Colorado Plateau
CESU in Flagstaff. He remains
with the National Park Service in
this role. Ron served as the Re-
gional Chief Scientist in the Mid-
west Region beginning in 1988,
becoming its Assistant Regional
Director for Natural Resources in
1995. Throughout his career, Ron
has been interested in the pres-
ervation and restoration of eco-
systems and the management of
exotic plant species. Additionally,
he has been involved with numer-
ous NPS initiatives and work groups
and has served as chair of the Park
Science Editorial Board since 1994.

All four former regional chief
scientists distinguished themselves
in their positions of leadership and
will be missed. Park Sciencethanks
them for their contributions to the
resource preservation mission of
the National Park Service and for
their support of this publication.
We wish them success in their
new endeavors. P,
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Natural history on a little-known island:
Cracking Navassa’s oyster

ARTICLE AND PHOTOGRAPHS BY JiL M. SWEARINGEN

s an entomologist for the National
Park Service, I recently participated
in an expedition to survey the natu-
ral resources of Navassa Island (figure 1), a
small U.S. territory in the Caribbean Sea (fig-
ure 2). Located about 35 miles west of Haiti
and 100 miles south of Guantanamo, Cuba,
Navassa had been under the administration
of the U.S. Coast Guard, which operated a
beacon there since the early 1900s (arrow,
figure 1). In 1996, the Department of the In-
terior began to administer this 1.9-square-mile
spot of land, and in 1998 requested a natural
resources inventory in order to determine the
island’s future status. This was an exciting op-
portunity to participate in a historic, scien-
tific expedition to document the natural
history of a remote, Caribbean island, and a
chance to make discoveries that would prove
significant in the disposition of the island.
National parks, wildlife refuges, and other
protected public lands are set aside, by and
large, to preserve unique, uncommon, beau-
tiful, and otherwise exceptional examples of
natural landscapes, scenery, historic and cul-
tural resources, geologic and hydrologic fea-
tures, and biological resources, including large
animals or “showy megafauna” While pro-
tection of a selected keystone species is some-
times the main purpose for land preservation,
the decision is rarely based on good knowl-
edge of the plants, insects, and other less con-
spicuous occupants of a site. These elements
of biodiversity far outnumber vertebrate spe-
cies and provide essential food and habitat
for their mammoth cousins. Large, natural
areas such as national parks, nature preserves,
and wildlife refuges, are likely to contain sig-
nificant biological diversity, requiring many
years of scientific inquiry to reveal. Navassa
Island was certainly an exception to this rule;
it was proposed for designation as a U.S.-man-
aged national wildlife refuge in June 1999,

Figure 1 (above). First sight of Navassa Island reveals

the beacon (arrow), location of the “dry” team’s camp.

Figure 2 (map). Shaped like an oyster, Navassa is
located approximately 100 miles south of Cuba and
35 miles west of Haiti.

based primarily upon the results of our brief,
but intensive natural resources survey.

Survey teams assembled

The Center for Marine Conservation in
Washington, D.C.,, organized the expedition,
which consisted of terrestrial (figure 3) and
marine resources teams (table 1, page 6). The
goal was to conduct as complete as possible
inventories of the plants, invertebrates,
herpetiles, birds, mammals, fish, corals, and
other organisms during a 12-day visit. A ge-
ologist was included to sample rocks, soils,
and other materials, for the purpose of deter-
mining the age and composition of the is-
land and to attempt to unravel the island’s
geologic history. My role as part of the terres-
trial team was to assist with the entomological
surveys and to help photo-document the jour-
ney and survey activities.

Historical exploration of Navassa
Although our surveys of Navassa Island
would be the most comprehensive, they were
not the first. The island was discovered in
1504, when Christopher Columbus dis-
patched members of his crew from Jamaica
to Hispaniola to get some badly needed sup-
plies. They encountered Navassa en route and
inspected it briefly, becoming the first known
to set foot on it. Because the crew reported
an apparent lack of water, Columbus had no
interest in revisiting the island. Knowledge
of the island’s natural resources, particularly
the flora, began accumulating in the late 1700s.
Around 1785, Swedish botanist Olaf Swartz,
sailing for Jamaica, passed by Navassa and
recorded two cliff-dwelling plant species,

N
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which he presumably could see from his ship.
The island became U.S. property in 1857
when Peter Duncan, a U.S. citizen, claimed
Navassa under the provisions of the newly
passed (1856) Guano Act, which allowed any
person to lay claim to uninhabited islands that
contained large amounts of guano fertilizer.
Mr. Duncan set up a mining operation and
mined the phosphate guano from 1865-98,
with the help of recently freed slaves from
Baltimore, Maryland. In October 1928, E. L.
Ekman, a second Swedish botanist, spent two
weeks on Navassa and reported 102 plant
species, 44 of which he believed to be native.
He published the results of his survey in the
journal “Arkiv for Botanik” in 1929. Fifteen

Figure 3. The terrestrial survey crew consisted
of (clockwise from top row, right, ending in
center) Robert Powell Bill Buck, Tom Zanoni, Jil
Swearingen, Warren Steiner, Robert Halley,
James Oland, and Michael Smith.

“Navassa” continued on page 6
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“Navassa” continued from page 5

months later, H. A. Rehder, from the Arnold
Arboretum of Harvard University, collected
about two dozen plants. He was followed by
Dr. George Proctor, a botanist with the Insti-
tute of Jamaica, who visited the island for four
days in 1956 and documented 38 species of
plants.

Before our expedition in 1998, only one
invertebrate (a spider) was known for the is-
land and no published records of any insects
existed, although two beetle specimens (dif-
ferent species) were located in the Museum
of Comparative Zoology, Harvard University.
Beyond these, any invertebrates we collected

would be new records for the island.

Figure . A Coast Guard helicopter, on boar re crrer,

ferried the survey participants to the island.

Getting there

Against this historical backdrop the terres-
trial, or “dry team,” met for the first time in
Ft. Lauderdale, Florida, on July 21 1998, and
began final preparations for the intensive 12-
day survey of the natural resources of Navassa
Island. We departed early the next morning
by charter plane (Fandango Air) for Guantan-
amo Bay, Cuba, where we spent the night on
base and had one morning to purchase all of
our food and other perishables for the expe-
dition. In Guantanamo Bay, we were loaded
onto a 270-foot Coast Guard cutter (figure 4)
for a 12-hour, overnight journey to the island.
We were extremely well looked after while
under the care of the Coast Guard, whose
outstanding logistical support made the ter-
restrial survey possible. Getting onto the
beachless, cliff-rimmed island is treacherous
and requires a helicopter for most purposes.
A rusted, part-rope, part-steel ladder hangs
from a cement slab at Lulu Bay and is used
by Haitian fisherman who frequent the island.
However, from the cutter anchored offshore,
we were ferried to the island by helicopter,
along with our supplies and six, 50-gallon
barrels of water, requiring nine sorties.

Once on the island, we were impressed and
surprised by the vast expanse of forest (figure
5) and highly eroded and pitted limestone
rock base. Several grassy savanna-like clear-
ings in the vicinity of the lighthouse were

Table 1.

Botanists
Entomologist
Entomologist

Navassa expedition participants

Terrestrial Resources Team

Expedition Coordinator

Michael Smith

Bill Buck & Tom Zanoni
Warren Steiner

Jil Swearingen

Geologist Robert Halley
Herpetologist Bob Powell
Ornithologist James Oland

Marine Resources Team*

Marine Mammalogist ~ Nina Young
Phycologist Barrett Brooks
Submersible Technician  lan Griffith
Phycologist Diane Littler
Phycologist Mark Littler
Ichthyologist Llena San

*The marine surveys were conducted from the ship Mago del Mar, operated by Captain Rafael Castellanos and four
crew, and owned by the Dominican Ministry of Fisheries.

Center for Marine Conservation

New York Botanical Garden
Smithsonian Institufion (Dept. Entomology)
U.S. National Park Service

U.S. Geological Survey

Avila College (Kansas City, MO)

U.S. Fish and Wildlife Service

Center for Marine Conservation
Smithsonian Institution (Dept. Botany)
Deep Ocean Exploration & Research (CA)
Smithsonian Institution (Dept. Botany)
Smithsonian Institution (Dept. Botany)
CEBSE & National Mus. of Natural
History (Santo Domingo, Dominican Rep.)

welcome openings. We set up camp at the
base of the dismantled lighthouse and in an
adjacent roofless building, the base of which,
we discovered, held two large cisterns of
water. We deemed this water clean enough
to use for washing, which greatly reduced the
demands placed on our limited drinking wa-
ter supply. During the following week and a
half, we explored the island using limited rem-
nant paths from the mining operations, and
otherwise made our way slowly through the
dense vegetation with the help of global po-
sitioning system units, to prevent our getting
lost and also to obtain digital location points.

The surveys

The surveys revealed that Navassa’s ter-
restrial and marine environments have sig-
nificant biological and cultural values in need
of protection. The surface terrain and geol-
ogy reveal an ancient and isolated island, es-
timated to be between 2 and 5 million years
old, and the island’s biota includes a rich di-
versity of plants and animals, including some
that occur nowhere else. The human history
of the island is equally interesting and deserves
separate attention.

Plants

About 120 plants are known to occur on
the largely forested island, dominated by four
species of tropical-subtropical trees: Siderox-
ylon foetidissima, Ficus populnea var. brevifolia,
Coccoloba drversifolia, and the highly toxic
poisonwood, Metgpium browner, that plagued
the group with blistering poison ivy-like skin
rashes. Two endemic palms occur on the is-
land, one found commonly, and the other
barely hanging on as a single live specimen.
A number of exotic plants occur on Navassa,
including the popular ornamental Madagas-
car periwinkle (Catharanthus roseus), almost
certainly introduced by people visiting or re-
siding on the island during the past hundred
or more years.

Invertebrates

In attempting to collect as many different
species of insects and other invertebrates as
possible during our visit, we employed a wide
array of collecting techniques and placed traps
in a variety of habitat types and zones. Trap
methods included pitfall cup traps (figure 6)
and Malaise traps (vertical flight intercept
nets) fitted with yellow pans of soapy water
set on the ground to catch insects that fall
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Figure 5. The mostly forested landscape of Navassa
Island conceals its rugged terrain of pitted limestone,
which required care to safely negotiate during the
expedition.
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Figure 6. The entomologists used pitfall traps, shown

here, and other survey techniques to collect insects and

other invertebrates.

Figure 7. Preliminary results from the terrestrial survey
indicate over 500 new insect species records for the
island, including an unidentified bee species that was
found pollinating a prickly pear cactus (Opuntia nashii).

water.

when they hit the nearly invisible screening.
Night-flying insects were attracted using black
(ultraviolet) lights against white sheets that
were hung at different locations. Various
manual methods were used to sample leaf
litter, soil, rotten wood, fungi, foliage, air, and

A preliminary examination of our collec-
tions reveals 650 species of invertebrates, in-
cluding over 500 new insect species records
for Navassa (figure 7), 30% of which may be
endemic. Over 100 non-insect arthropods,
mostly spiders, make up the rest. Many spe-
cialists will be needed to work on this diverse
material to get it to final species-level identi-
fications.

Vertebrates

Vertebrate surveys confirmed the existence
and abundance of four endemic herpetiles,
two lizard species (Celestus badius and Anolis
longiceps) and two gecko species (Arsstelliger
cochranae and Sphaerodactylus becki), all previ-
ously reported for the island. Four other
known species, including a large endemic
iguana that may have been eaten to extinc-
tion, and a boa, could not be relocated. Sev-
eral dozen species of tropical birds inhabit
the island, and are dominated by the highly
vocal white-crowned pigeon, red-footed
booby, and brown booby. A number of cliff-
nesting birds including the bridled tern, added
to the diversity. No endemic mammals are
known to occur on Navassa, and the group
is now represented exclusively by introduced
species such as the black rat, goat, dog, and
possibly cat.

Reflections

This expedition was valuable to me as a
scientist and NPS employee, and on a per-
sonal level. It was the first “rapid bioassess-
ment” project  had participated in and, while
exciting for me, came with some sources of
anxiety. First, I was the only female on the
terrestrial team and would be living very
closely with seven men I had not previously
known (except for my husband, the other en-
tomologist on the team) on an isolated, ex-
posed speck of land in the middle of the
Caribbean Sea. Secondly, the terrain was ex-
tremely difficult to negotiate and the climate
was uncomfortably hot and humid. Each of
us was keenly aware that a single, serious in-
jury could jeopardize the entire effort and
require emergency rescue by helicopter,
which was not readily available until the
completion of our survey. And, I was selected
to join the expedition with only five days’
advance notice. Due to the complicated lo-
gistics, careful preparation and planning were
required before and throughout the course
of the trip. Fortunately, the eight of us got
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along swimmingly. We worked very hard,
shared camp duties equitably, learned a lot
from each other, and had a lot of fun despite
the heat, sweat, and unrelenting poisonwood
rashes.

The experience also got me thinking about
the general lack of information about inver-
tebrates in most of our national parks and
other preserves and the great need for sur-
veys to illuminate this information. Rapid
bioassessment-type surveys, such as the one
conducted on Navassa, attempt to collect
comprehensive information on the bio-
diversity of an area in a short period of time.
Surveys conducted under the NPS Inventory
and Monitoring (I&M) Program attempt to
identify 90% of the vertebrates and vascular
plants in a given park over a longer period of
time. Invertebrates, non-vascular plants, fungi,
and other critical elements of diversity are
not currently included in these surveys. In
addition to species lists, the I&M inventories
also compile information about the distribu-
tion of species in a park (at least for threat-
ened and endangered species or other species
of concern), their relative abundance, and
their association with habitats. Both ap-
proaches to species inventorying, while lim-
ited, provide information that helps us better
understand the ecological value of our natu-
ral resources and can direct us in our land
protection efforts. Ideally, biological surveys
should be as inclusive as possible and be con-
tinued over an extended period of time to
document short-lived or highly seasonal
species. g,
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Prescribed fire effects
investigated

Redwood National and
State Parks (California) have
formed a partnership with the
research branch of the USDA
Forest Service in order to study
the effects of prescribed fire on
ecosystem function of coastal
prairies. The study site is the Bald
Hills, an area within Redwood
National Park that includes about
1105 ha (2,729 acres) of coastal
prairies and 620 ha (1,531 acres)
of oak woodlands. This area has
ahistory of occupation and burn-
ing by American Indians over the
past 4,000 years, followed by a re-
duction in fire frequency in asso-
ciation with European settlement
during the last 150 years. The
park currently conducts the ma-
jority of its prescribed burns
within the Bald Hills in an at-
tempt to restore natural processes
in this fire-dependent ecosystem.
However, the effects of pre-
scribed burning on this area are
not fully understood.

The study approach is twofold.
First, the research will experimen-
tally evaluate the effects of pre-
scribed fire on populations of
small mammals and reptiles.
Objectives are to determine the
effects of prescribed fire on popu-

3 Ik iL,.';:.' b s
Aerial view of Maneze Prairie seven weeks
after the three study grids were bumed. Fach
of the three treatment (burned) grids is
located near the center of the burned area,
and each of the three control (unburned)
grids is located to the left of a burned area.
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lation characteristics
; (e.g., density, survival,
v and fecundity) of small
mammals and reptiles,
and to determine how long
potential effects last. The sec-
ond research component will
evaluate associations between
raptor abundance and burn his-
tory (frequency of burns and
number of years since last burn)
throughout the Bald Hills. The
researchers hope to determine
whether potential effects on prey
populations observed in the first
component are influencing habi-
tat use patterns of a major group
of predators in the Bald Hills.
Focus of the research is on the
prairie habitat, the dominant
habitat type in the Bald Hills.

The study is being conducted
on Maneze Prairie, an area within
the Bald Hills that had not
burned in at least the 20 years be-
fore this study. In preparation for
prescribed burning, personnel
from the parks set up rectangu-
lar grids (0.4 ha or about 1 acre
in size) 80 meters apart. During
September 1998, staff burned ev-
ery other grid in Maneze Prairie,
including a buffer strip >40 m
wide, resulting in three treatment
(burned) and three control (un-
burned) grids (see photo).

The burn provided an opportu-
nity to obtain short-term move-
ment and mortality information for
California voles (Microtus calsforni-
cus). The researchers radio-collared
and tracked 18 adult voles in the
three burned grids (6 voles per grid,
3 males and 3 females) before and
up to a month after the prescribed
fire. They will continue to sample
small mammal and reptile popu-
lations and vegetation structure and
composition four times per year for
the next 2—4 years. Analysis of vari-
ance procedures will be used to
compare changes in population
characteristics from pre-treatment
to post-treatment sample periods
between burned and unburned

grids.

The study of association be-
tween raptor abundance and
burn history was initiated during
the winter of 1998-99 and will
continue throughout the upcom-
ing years. To calculate an index
of raptor abundance, the re-
searchers are conducting stan-
dardized roadside counts along
the Bald Hills Road. Observations
of raptors are marked on a map,
and behavioral information (e.g.,
hovering, flying, perched) is re-
corded. Frequency analyses will
be used to evaluate relationships
between raptor abundance and
measures of burn history (e.g.,
burn frequency and number of
years since last burn).

Results from the ongoing re-
search will be reported in a fu-
ture issue of Purk Science and in
journal articles.

CHESAPEAKE

Forest studied at George
\X/ashington Birthplace
Marc D. Abrams, Professor of
Forest Ecology and Tree Physi-
ology in the School of Forest
Resources at Penn State Univer-
sity, recently completed a study
of the composition, structure, and
dendroecology of a mature
loblolly pine-mixed hardwood
forest at the George Washington
Birthplace National Monument,
eastern Virginia. Loblolly pine,
sweetgum, holly, blackgum, and
several oak species dominate the
forest. Blackgum trees dominated
recruitment from 1840-1900,
based on current age structure.
All other tree species are less than
100 years old. A compilation of
major and moderate radial
growth releases revealed multiple
disturbance events in most de-
cades from 1870-1990. A dra-
matic increase in the radial
growth of blackgum occurred in
the late 1880s, probably in re-
sponse to selective logging of pine
and hardwood timber species.
This disturbance stimulated the

recruitment of blackgum fol-
lowed by loblolly pine and other
hardwood species. A decline in
blackgum recruitment occurred
during the 20th century. The ex-
isting loblolly pine range in age
from 64-105 years, and this spe-
cies stopped recruiting in 1935.
Seedlings and saplings of all spe-
cies are scarce, with the excep-
tion of holly, a highly
shade-tolerant, understory tree
species. Loblolly pine trees in the
overstory may exhibit future de-
clines because of their relatively
short longevity, insect attack, and
windthrow. Given current con-
ditions, the future stand compo-
sition most certainly will contain
less loblolly pine and more hard-
woods, including sweetgum,
blackgum, and holly.

NEew ENGLAND

Johnson to Rhode Island
The Northeast Region recently
hired Elizabeth Johnson, former
Chief of Research and Resource
Planning at Delaware Water Gap
National Recreation Area, as the
Regional Inventory and Monitor-
ing Coordinator. Beth will be sta-
tioned at the University of Rhode
Island on the Kingston campus.

Millennium checkup

The millennium can be a use-
ful milestone to measure progress
with the resource stewardship of
our national parks. The North-
east Region in conjunction with
the George Wright Society and
the Conservation Study Institute
will host a conference at Valley
Forge, Pennsylvania, 19-21 Janu-
ary 2000, which will provide an
opportunity to reflect on the
region’s work, share successful
approaches, and prepare for
meeting the challenges of stew-
ardship in 2000 and beyond. For
more information please refer to
the conference website at http:/
/www.portup.com/ ~gws/
ner2000.html. R
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Ecological stew- --‘1 ‘h‘ condition of our natu-
ardship works { ¥ g ral resources, and dis-
published LA e cussion of the forces

The much anticipated,
three-volume work Ecologi-
cal Stewardship: A Common Ref-
erence for Ecosystem Management
(ISBN 0-08-043206-9) is now
in print. Published by Elsevier
Science (www.elsevier.com) in
association with the USDA For-
est Service and the World Re-
sources Institute, the three-vol-
ume set is the result of work
begun in 1995 at the inter-
agency Ecological Stewardship
Workshop in Tucson (Park Sci-
ence 16(2):13-15). At the work-
shop, participants detailed plans
for documenting the knowledge
base and management chal-
lenges for implementing eco-
logical stewardship approaches
to natural resource manage-
ment. As a result, 60 papers
were drafted and address both
the scientific and management
aspects of six themes: shifting
public values; expectations and
law; social and cultural dimen-
sions; humans as agents of eco-
logical change; biological and
ecological dimensions; and eco-
nomic dimensions and informa-
tion collection and evaluation.
Volume I presents key findings
and volumes II and III are the
full papers. At 1,500 pages, the
hardback set costs $250 and in-
cludes a CD-ROM.

Also recently published is the
USGS report Status and Trends
of the Nation’s Biological Re-
sources. This two-volume set
details the issues affecting bio-
logical resources and the status
and trends of these resources in
specific regions of the United
States. The full-color report
(stock number 024-001-03603-
7) contains 1,000 pages of in-
formation ranging from descrip-
tions of the natural processes
affecting our nation’s ecosys-
tems, reasons for the current

that have the most sig-
nificant impact on these
resources, among other top-
ics. The report is available from
the Superintendent of Docu-
ments, U.S. Government Print-
ing Office (www.gpo.gov/
su_docs/sale.html), for $98.

Deer census method-
ologies reviewed

The large increase in white-
tailed deer numbers in recent
decades throughout much of
the eastern United States has
resulted in an urgent need to
determine the size of many deer
populations. To assist resource
managers and biologists in se-
lecting a census technique suit-
able for local conditions and a
variety of project goals and ob-
jectives, authors Allan O’Con-
nell, Jr.!, Linda Elyse? and John
Zimmer® have published the
“Annotated bibliography of
methodologies to census, esti-
mate, and monitor the size of
white-tailed deer (Odocoileus
virginianus) populations” The
methodologies described in the
bibliography include references
in the field of sampling tech-
niques, enumerating and esti-
mating biological population
size, monitoring trends, and an
extensive list of scientific litera-
ture in these fields specific to
white-tailed deer. A historical
account of techniques used to
count and estimate the size of
deer populations during the
20th century also has been pro-
vided. Citations appear in
ProCite format (version 4.03)

!Cooperative Park Studies Unit, Patuxent
Wildlife Research Center, USGS-
BRD, University of Maine, Orono.

*Department of Wildlife Ecology,
University of Maine, Orono.

3Acadia National Park, Bar Harbor,
Maine.

with abstracts and keywords;
indexes for keywords and au-
thors have been included to fa-
cilitate retrieval of information.

The report was funded
through the NPS white-tailed
deer research initiative and is
published by the NPS Boston
Support Office (Technical Re-
port NPS/BSO-RNR/NRTR/
00-2, July 1999, NPS D-200). It
is available on the World Wide
Web in both HTML and PDF
formats. To see the report, visit
www.pwrc.usgs.gov/library/
bibs.htm and click on the title
of the bibliography.

Northeast reports
available

The Natural Resource Man-
agement and Research Office of
the NPS Boston Support Office
has recently published the fol-
lowing reports:

Schauffler, M., and G. L. Jabobsen, Jr.
2000. Paleoecology of coastal and
interior Picea (spruce) stands in
Maine. Research summary and
management recommendation.
ISP%‘I‘SSO/RNR/NRTR/OO-]. NPS

Glanz, W. E., and B. Connery. 2000.
Biological inventories of Schoodic
and Corea Peninsulas, coastal
Maine, 1996. NPS/BS0/RNR/
NRTR/00-4. NPS D-199.

Sneddon, L. 1999. Classification of
coastal plain pondshore
communities of the Cape Cod
National Seashore. (Number not
assigned as of press time).

Chilelli, M., J. R. Gilbert, B. Griffith,
and A. F. 0'Connell, Jr. 1998.
Analysis of factors affecting
population viability and
reintroduction attempts of native
mammals in Acadia National Park.
Technical Report NPS/NESO/RNR/
NRTR/98-06. NPS D-191.

Higgins, J., A. F. 0’Connell, Jr., and F.
A. Servello. 1998. Survey of flying
squirrels and their association with
vegetation communities on Mt.
Desert Island (Acadia National
Park), Maine. Technical Report

NPS/NESO/RNR/NRTR/98-08.
NPS D-194.

Matz, A., J. R. Gilbert, and A. F.
0'Connell, Jr. 1998. Acadia’s bald
eagles: research summary and
management recommendations.
Natural Resources Report NPS/
qlngO/RNR/NRTR/S’S-OI NPS D-

The last report listed was
funded through the Natural
Resources Preservation Pro-
gram. Eight pages in length, it
is a compilation of ecotoxicol-
ogy and the effects of human
disturbance on nesting eagles.

Copies of the reports are avail-
able from the Boston Support
Office (carol_daye@nps.gov).

Yellowstone bears in print

Staft of Yellowstone National
Park and their research col-
leagues have recently published
several professional articles ad-
dressing various bear ecology
and management issues in the
world’s first national park:

Consolo Murphy, S., and B. Kaeding
1998. Fishing Bridge: 25 years of
controversy regarding grizzly bear
management in Yellowstone
National Park. Ursus 10:385-393.

Gunther, K. A., and H. E. Hoekstra.
1998. Bear-inflicted human injuries
in Yellowstone National Park,
1970-1994. Ursus 10:377—-384.

Murphy, K. M., G. S. Felzien, M. G.
Hornocker, and T. K. Ruth. 1998.
Encounter competition between
bears and cougars: some ecological
implications. Ursus 10:55-60.

PRIMENet report out

The First Annual Report
(1999) of the Park Research and
Intensive Monitoring of Ecosys-
tems Network (PRIMENet)
was published in June. The re-
port describes progress at the 14
designated PRIMENet parks

Continued on page 10

VoLumE 1T2-No. 2

9



http://www.elsevier.com/
http://www.gpo.gov/su_docs/sale.html
http://www.pwrc.usgs.gov/library/bibs.htm

/e

InFormarion CROSSFILE

Continued from page 9

on establishing research and
monitoring of air pollution and
UV effects on park resources.
Copies of the report, now be-
ing reprinted, are available from
NPS PRIMENet coordinator
Kathy Tonnessen (kathy_
tonnessen@nps.gov).

Visibility in the parks

The NPS Air Resource Divi-
sion and the Cooperative Insti-
tute for Research in the Atmo-
sphere (CIRA of Colorado
State University) have pub-
lished “Introduction to Visibil-
ity” (ISSN 0737-5352-40). Writ-
ten by William C. Malm of the
National Park Service, the
primer examines the nature of
visibility problems in the na-
tional parks, beginning with a
look at the physics of light, its
interaction with particles in the
atmosphere, and the nature of
vision through the atmosphere.
The resource is easy to under-
stand, printed in full color, and
available from the author
(malm@terra.cira.colostate.edu).

Prescribed fire volume
released

The Tall Timbers Research
Station of Tallahassee, Florida,
has published volume 20 in its
Tall Timbers Fire Ecology Con-
ference Proceedings series. En-
titled, “Fire in Ecosystem Man-
agement: Shifting the Paradigm
from Suppression to Prescrip-
tion,” the collection of nearly 80
papers recounts the successful
conference of the same name
(Park Science 16(4):11, 30),
which was held in Boise, Idaho,
in May 1996. The proceedings
(ISSN 0082-1527) cost $40 and
are available from the Tall Tim-
bers website (www.talltimbers.

org). The full citation of the pro-
ceedings is:

Pruden, T. L., and L. A. Brennan. 1998.
Fire in ecosystem management:
shifting the paradigm from
suppression to prescription. Tall
Timbers Fire Ecology Conference
Proceedings, No. 20. Tall Timbers
Research Station, Tallohassee,
Florida. 462 pp.

Thesaurus of keywords

Marilyn Ostergren is the NPS
coordinator for the Inventory
and Monitoring Program’s
Natural Resource Bibliography
Inventory (NRBIB). She has
developed a thesaurus of natu-
ral resource keywords in con-
junction with NRBIB database
development at parks. The the-
saurus may be useful to anyone
who wants to use standardized
terminology. Richard Aroksaar
is an Automation Specialist
with the Columbia-Cascades
Support Office and has assisted
Marilyn, who is also based at
the Seattle office, with convert-
ing the original text and Win-
dows help file versions to a set
of HTML web pages for use on
the Internet. The NRBIB the-
saurus is available on the NPS
NatureNet website at www.
nature.nps.gov/nrbib/a.htm.

Calling all ecological
restorationists

The Society for Ecological
Restoration is compiling a com-
prehensive database of ecologi-
cal restoration expertise.
Known as the Ecological Res-
toration Directory, the inte-
grated database will be available
both online and in printed form
and will include listings of indi-
viduals, organizations, agencies,
and businesses in addition to
available training programs,
workshops, and educational

services. All entries will be cross-
referenced, making the database
easy to use, with the information
being updated periodically. The
directory is funded by the Plant
Conservation Alliance (formerly
the Native Plant Conservation
Initiative), which is also devel-
oping a directory of native plant
materials.

Those interested in filling out
the restoration expertise ques-
tionnaire can do so on-line at
www.nps.gov/plants/restore/
directory. Alternatively, surveys
and additional information are
available from Jane Cripps; e-
mail: jbcripps@eeb32.biosci.
arizona.edu; or 520-626-7201.
Questionnaires will be accepted

through January 2000.

“Ecoregions” by Bailey

Robert G. Bailey, the USDA
Forest Service senior geographer
and developer of a well-known
ecoregion classification system, has
published Ecoregrons, a work that
builds upon his earlier book, Ec-
system Geography, to characterize
the major ecoregions of the Earth.
Numerous photographs of repre-
sentative ecoregions and outstand-
ing color figures are complemented
by two color maps showing the
major ecoregions of the continents
and of the oceans. This book is a
significant contribution to the study
and classification of ecosystems.
Published by Springer-Verlag New
York (www.springer-ny.com/ecol-
ogy/ecoregions), it is available in
both softcover (ISBN 0-387-
98311-2; $39.95) and hardcover
(ISBN 0-387-98305-8; $79.95), and
is 192 pages long.

Genetics & plant
restoration

Vegetation restoration and re-
introduction of species require
careful consideration of genetics

(Havens, K. 1998. The genetics
of plant restoration: an overview
and a surprise. Restoration and
Management Notes 16:68-72).
Generalizations based on work
with a limited number of spe-
cies are extremely difficult to
make. Yet, generating complete
information for every species to
be restored is unrealistic. More-
over, time and financial con-
straints and the sheer magnitude
of restoration of plant diversity
invariably force practitioners to
act on educated guesses. Infor-
mation from an albeit limited
number of studies presented in
a symposium about plant popu-
lation genetics at the Chicago
Botanic Garden in October 1997
and several recently published
guidelines and case studies on
restoration of rare plants provide
starting points for restorations
and reintroductions.
Reductions in population size
or plant density or fragmenta-
tion of populations can lead to
reductions in genetic variation
and accompanying loss of fit-
ness in most plant groups. Loss
of genetic variation may be
greater in species that once oc-
curred in large, highly outcross-
ing populations. To prevent
such genetic hazards in reintro-
duced plants, large, genetically
diverse populations should be
created. Equal number of seeds
or plants from each maternal
line in newly created popula-
tions can decrease inbreeding
and increase genetic variation.
Propagules must be collected
with this goal in mind. Seeds
must be collected from a ran-
domly stratified sample of
plants, so that they include
seeds from individuals of differ-
ent types (e.g., sizes) and from
different types in different loca-
tions. Seeds from each mater-
nal plant should be kept sepa-
rate to not only equalize
founder representation in rein-
troductions, but also, if desirable,
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to purge the genetic load in
some lines. Propagules should be
from the same ecoregion and, if
known, from the same evolu-
tionary line. Propagules with a
high site fidelity may be less
important in highly outcrossing
species. Hybridization between
populations may have been
common in the evolution of
many species and may have
rendered hardier individuals.
Whether one wishes to intro-
duce, reintroduce, or augment
populations is important in the
mixing of propagules. For ex-
ample, introductions should be
made in the historic range, and
propagules from a site, if avail-
able, are preferable for reintro-
ductions. However, species
conservation should prevail
over population integrity if the
choice is between preservation
and integrity of a species.

Social sciences & eco-
system management of
national forests

The USDA Forest Service
applies ecosystem management
to national forests. A research
social scientist of the bureau
(Allen, S. 1997. A social scientist’s
view of ecosystem management.
Journal of Forestry 95(9):48) ex-
plains that ecosystem manage-
ment of the forests exceeds res-
toration and maintenance of
ecosystem functions and provi-
sion of goods and services. It
expands social services. Ecosys-
tem management of the forests
requires increasing the under-
standing of social and economic
systems and their links with bio-
physical systems, widening the
scales of inventories, exploring
alternative models of collabora-
tion and decision making, and
turning spaces into places. In-
ventories are made not only of
fauna and flora, but also of past
and present uses of natural re-

sources, of economic and non-
economic values of such uses,
and of people’s knowledge and
attitudes about national forests.
One such inventory was of the
social, economic, biological,
and physical conditions of the
144-million-acre Columbia Ba-
sin to provide managers with
information. In ecosystem man-
agement of national forests, in-
volvement with public land
stakeholders exceeds that re-
quired by the National Environ-
mental Policy Act and provides
a steady stream of communica-
tion with the public for better
management of resources by
many entities. In its infancy is a
plan of having the public iden-
tify places and common visions
for public land management.

Humans and ecosys-
tem management

Oliver Houck, Professor of
Law, directs the Tulane Envi-
ronment Law Program and
works in natural resources,
coastal, wildlife, and water pol-
lution control law. He has
served as U.S. Attorney in
Washington, D.C., and as Gen-
eral Counsel to the National
Wildlife Federation. His essay
“Are humans part of ecosys-
tems” (Environmental Law
28:1-14) was derived from his
“Distinguished Visitor” lecture
at the Northwestern School of
Law of Lewis and Clark Col-
lege. It is a humorous presenta-
tion of his perspective of ecosys-
tem management. Obviously,
the author contends, humans
are part of ecosystems but not
their measure. Current govern-
ment planning is dangerous if
it intends to put humans back
into the definition of ecosys-
tems and predicates manage-
ment goals not on a natural sys-
tem but on human needs and
desire. The measuring of eco-

systems and manage-
ment goals must be
done by species other *
than humans. The
bottom line is to assess
the needs of nonhuman
species.

To make his point, the author
relates how his beloved dog got
into the Puppy Chow, which
was in a paper bag behind a
door that was inadvertently left
open. This dog could chew
through tougher material than
paper and just about ate herself
to death. After the dog and her
owners spent an anxious night
at the veterinarian, the manage-
ment of the dog food became
more rigorous and was certainly
not based on dog desire.

The analogy is that perfectly
nice and lovable human beings
are over their eyeballs into
Puppy Chow all the time: sub-
divisions in floodplains, shore-
line condominiums, and sundry
desirable activities that lay thick
blankets of smog over beautiful
vistas. Needed are flexible sys-
tems that keep humans out of
the chow. The best measures of
ecosystems are representative
species that indicate natural
conditions. The role of humans
is the management of ecosys-
tems and themselves toward
this goal.

Dam removal

The 1992 National Inventory
of Dams lists more than 75,000
large dams and about 2 million
smaller dams in the United
States. Dams generate power,
provide flood control and wa-
ter supply, facilitate community
development, and create oppor-
tunities for recreation. Dams
also profoundly change ecologi-
cal communities and degrade
river systems. They turn river-
ine communities into lacustrine
communities. Over time, im-

poundments create se-
vere water-quality

ent enrichment and
increased productivity,
accumulation of contami-
nants, and sedimentation with
concomitant shallowing. Highly
eutrophic conditions can lead to
algal blooms and excessive
growth of aquatic vegetation.
These problems substantially raise
the cost of maintenance or reha-
bilitation. Furthermore, tens of
thousands of small dams are old
and deteriorating; their repair
and removal are expensive. To
date, dams have typically been
removed for reasons of public
safety and prohibitive costs of
repair. However, an awareness
of the harmful effects of dams
on the environment and high
cost of repair is increasing, and
the restoration of river ecosys-
tems has gained attention.

An article published in the
journal Environmental Man-
agement (Socioeconomic and
institutional dimensions of dam
removals: The Wisconsin expe-
rience. Environmental Manage-
ment 22(3):359-370) reports that
more than 30 of 3,600 dams in
Wisconsin were removed in the
past few decades. It also docu-
ments the related legal, financial,
and socioeconomic issues asso-
ciated with the removals.

Community support for dam
removal and loss of impound-
ments is limited. Yet, the esti-
mated cost of repair has been
three times higher than the cost
of removal. Watershed-scale
ecology raises little local inter-
est. Nevertheless, contemporary
watershed management and
restoration more and more in-
clude the option of dam re-
moval. The socioeconomic fac-
tors and stakeholder perspectives
are variables that strongly influ-
ence the viability of management
alternatives and must therefore be
given more attention. p:’
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Changing landscapes in the worlds first national park

Yellowstone and the Biology of Time:
Photographs Across a Century

By Mary Meagher and Douglas B. Houston

A goor review gy Davio L. Pererson

€€ Y wish I could have seen this place a
hundred years ago.” Nearly all of

us have uttered that phrase at one
time or another, and thanks to a creative
photo-filled book, we can now take that
step back in time for Yellowstone National
Park (Wyoming, Montana, Idaho). Ye/loz-
stone and the Biology of Time is a landmark
volume in the retrospective analysis of parks
and protected areas. This chronology of
landscape change trumpets the message
that ecosystems are dynamic over a wide
range of spatial and temporal scales.

Forest Service scientist George Gruell
pioneered the use of repeat photography
to document ecological change in his clas-
sic studies of Montana and Wyoming land-
scapes published in the early 1980s.
Biogeographer Thomas Veblen also used
this technique in an interesting analysis of
the Colorado Front Range published in
1991. Biologists Mary Meagher and Dou-
glas Houston, both retired federal scientists
who spent most of their careers with the
National Park Service, follow in this tradi-
tion with a heroic effort of repeat photog-
raphy that provides good spatial coverage
of Yellowstone over 120 years.

As Meagher and Houston tell us in the
preface, the book had a gestation period of
25 years. They first compiled an impres-
sive collection of photos from the Yellow-
stone archives, most of which were taken
by W. H. Jackson, J. P. Iddings, F. J. Haynes,
and J. E. Haynes during the late 1800s. Be-
tween 1971 and 1973, they relocated the
scenes in the old photos and compiled a
new set of photos. A number of logistical
difficulties kept them from completing the
project, then the fires of 1988 occurred, pro-
viding an opportunity to document the ef-

fects of large-scale distur-
bance. So they took an-
other set of photographs.
We were fortunate that

the authors delayed the

publication long enough
to capture this critical
milestone in ecological
time!

The historical pho-
tos in Yellowstone and
the Brology of Time are
striking in their beauty
and clarity. The cum-
bersome technology
of a century ago must
have posed consid-
erable challenge for
photographers work-
ing in the outdoors,
particularly in the
backcountry. It is therefore not sur-
prising that many of the photos are adja-
cent to roads. But that also affords us the
opportunity to see the effects of human ac-
tivities, both historical and contemporary.
It is heartening to see the restoration of
many sites that were previously heavily
grazed by cattle, cut for hay, and used for
Army encampments. Conversely we can
also see the degradation of modern-day
sites by buildings and parking lots.

Brief, descriptive text interprets each
photo set with ecological and historical
context; on-ground examination of each
site by the authors provides helpful infor-
mation on plant species and other charac-
teristics not apparent to the casual observer.
The photos point out dramatic changes in
many geothermal features. They also indi-
cate that many of the aquatic systems are
surprisingly dynamic in terms of extent,
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water level, and associated

vegetation. Beavers, whose near-elimination
has altered the aquatic ecology of Yellow-
stone, apparently act as a keystone species
and may deserve more study with regard to
effects that cascade to other species.

The photos also demonstrate that the
magnitude of changes in vegetation are ex-
traordinarily site-specific in Yellowstone.
Change appears to be relatively fast at many
low-elevation sites, but considerably slower
at higher elevations (in the absence of fire).
Variation in the distribution and abundance
of big sagebrush over time is a striking fea-
ture in many photos. Reduced cover of
quaking aspen and willows, which is cited
by some as evidence of “overgrazing” by
native ungulates, is apparent in many pho-
tos. However, there are also photos that
indicate an increase in these species at some
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photos show a mosaic of effects
to forest overstory and shrub-
steppe species (see the three pho-
tos, below).

Photos give way to summaries of the

locations in the park. The post-fire

physical and biological framework of

The three photographs of the Tower Junction area,
looking east across the Yellowstone River to Junction
Butte, document changes in quaking aspen (foreground)
froma low, dense stand that was present in 1900 (top
photo), to a mature stand in 1972 (middle photo). Taken
two years after the 1988 fires, the bottom photo reveals
that the large aspen stems were killed by fire. In the
background, Douglas-fir and probably big sagebrush
increased over the same time period, while aspen
declined. The authors conclude that “reduction in fire
frequency undoubtedly had a role in vegetative change.”

U.S. Army Enineers
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D). B. Houston

Y, Yellowstone, including geology,
? climate, soil, and vegetation, as
well as discussion of the inter-
7 action of climate, fire, grazing, and
human activities on the dynamics of
present-day ecosystems. These sections
are rather brief, but they cover the basics.
Some readers will be disap-

Boorx REv/IEw

disappointed that the book simply summa-
rizes resource management issues and sci-
entific controversies, rather than shedding
much new light on them. The most fre-
quent users of the book will likely be
Yellowstone aficionados—those who work
in the park, visit it frequently, or otherwise
have a strong con-

pointed that the authors do
not include detailed discus-
sion of the seemingly endless
debates about management
of the charismatic mega-
fauna of Yellowstone. In-

Yelloustone and the
Biology of Time...

1998 University of

nection to the
park’s resources.
Fortunately the
moderately priced
paperbound version
will make the book

deed, Meagher and Oflahoma Press accessible to many
Houston were embroiled in readers.

these debates for many lllllllll.Oll.Cdll/Ollprﬂ I hope that some
years. To their credit, the enterprising indi-
authors discuss wildlife 304 pages vidual will now de-

management and alterna-
tive viewpoints even-
handedly from a sczentific
perspective. Proponents
on any side of current is-
sues related to elk and
bison management will
not find much fodder
for advocacy positions
here.

The book has few

287 black-and-uthite

photos,
13 mapy, 5 figures, 3
tables, appendixey,
notes, bibliography,
index

Clothbound

velop a Web-based
archive to provide
broader access to this
important collection of
photos. By having digi-
tal images catalogued by
topic and geographic lo-
cation, future photogra-
phers—or landscape
detectives, as Meagher
and Houston call them—

shortcomings. It ISBN 0-8061-2996-4 will be able to locate par-
would have been nice ticular scenes and add new
to see greater consid- $80.00 photos to the archive. All
eration of ecosystem parks and protected areas
dynamics outside the Pdpcr bound should consider developing
boundary of Yellow- ISBN 0-8061-3006-7 this type of electronic

stone National
Park, particularly

$32.95

archive, which would be a
dynamic information source

given the long-

for scientists, resource man-

standing existence

of interagency assessments and manage-
ment activities within the greater Yellow-
stone region. Appendix 2 summarizes tem-
poral changes by vegetation type as seen
in photos, but it is not particularly useful
due to the high variability between sites.
was also hoping for some better maps,
given the ready availability of GIS cover-
ages for Yellowstone.

Yellowstone and the Biology of Time is in-
tended for a general audience. It provides a
solid background on basic ecology, natural
history, and landscape dynamics for the lay-
person, and includes sufficient information
to hold the interest of those with some tech-
nical training in biology. Scientists may be

agers, and the public.

If you are planning a trip to Yellowstone,
buy a copy of Yellowstone and the Biology of
Time. Read it before you go, then take it
with you and note the photo points along
the roads and trails. As a modern-day time
traveler, you will be able to more fully ex-
perience the dynamic Yellowstone land-
scape. p,

David L. Peterson is Professor of Forestry
and Field Station Leader with the USGS
Forest and Rangeland Ecosystem Science
Center; Cascadia Freld Station; Box 352100;
Seattle, WA 98195. His e-mail address is
wildQu.washington.edu.
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Figure 1(map). The CESU network presently includes
four biogeographic regions; the website
www.cesu.org/ cesu describes plans for five
additional regions. Kathy Tonnessen (inset, top) is
the new NPS research coordinator for the Rocky
Mountains CESU and Ron Hiebert (inset, below) fills
that role for the Colorado Plateau CESU. These
positions are the first to be filled by the National
Park Service in support of the new network.
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Staffing CESUs in the
Intermountain Region

Taking the first steps to success

By Bos Moow

n an effort to bring this country’s
I brightest talents to bear upon increas-
ingly complex land management is-
sues, the National Park Service has joined
with other governmental organizations to
craft partnerships with academic and other
nongovernmental science institutions that
can provide land managers with access to
research, technical assistance, and educa-
tion. Known as cooperative ecosystem stud-
ies units (CESUs), these partnerships will
provide support in biological, physical, so-
cial, and cultural sciences. (Establishment
of the CESU network, a list of partners,
and a summary of how they function are
described on the Web at www.cesu.org/
cesu and in the Natural Resource Year in
Review—1998 [pages 27-28]).

In June 1999 the first four cooperative
ecosystem studies units became opera-
tional: Colorado Plateau, Rocky Mountains,
Southern Appalachian Mountains, and
North Atlantic Coast (figure 1). Two of
these units are within the NPS Intermoun-
tain Region and coincide with our Rocky
Mountains and Colorado Plateau Clusters.

The Intermountain Region is excited to
participate in this new national network of
CESUs. With the endorsement of superin-
tendents of the cluster parks, the Inter-

mountain Support Office created two po-
sitions to serve as full-time NPS research
coordinators to be duty stationed at the host
universities: Northern Arizona University for
the Colorado Plateau Cluster, and the Uni-
versity of Montana for the Rocky Mountains
Cluster. Combined, these two units repre-
sent partnerships between five governmen-
tal and 14 different partner institutions.

The Intermountain Region is proud to
announce the recent selection of Dr. Ron
Hiebert (Colorado Plateau) and Dr. Kathy
Tonnessen (Rocky Mountains) as our
CESU research coordinators (see figure 1
inset photographs). Both will report to their
new positions in early December 1999.
Many Park Science readers already know
Ron and Kathy from their current NPS
positions.

Ron served for 11 years as Chief Scien-
tist and more recently as Associate Regional
Director for Natural Resources for the Mid-
west Region. No stranger to parks, Ron
spent six years as a plant ecologist and Chief
of the Division of Science at Indiana Dunes
National Lakeshore, Indiana. Ron is equally
at home on campuses, having held posi-
tions as assistant professor, visiting fellow,
and current adjunct professor at the Uni-
versity of Nebraska and Kansas State Uni-
versity. He also brings years of experience

working with American Indian education
as Chair of the Natural Resource Advisory
Board for Haskell Indian Nations Univer-
sity.

Kathy has been Ecologist and Director
of Biological Effects in the NPS Air Re-
sources Division since 1991. Before com-
ing to work for the National Park Service,
she spent seven years administering air
pollution research for the State of Califor-
nia. While there, Kathy designed and
implemented field research of natural wa-
ter geochemistry in Yosemite and Sequoia-
Kings Canyon National Parks. Kathy is
equally familiar with the university setting,
having held affiliated faculty positions with
the University of Colorado and Colorado
State University.

The focus of the Intermountain Region’s
involvement in the CESUs will be service
to parks and partners. In keeping with this
commitment, park managers from each
cluster and faculty from each host univer-
sity participated in the selection processes.
Additionally, park managers will participate
in development of annual work plan pri-
orities in addition to annual evaluations of
the Intermountain Region’s CESU research
coordinators’ accomplishments.

Committees craft cooperatives, which
can look great on paper. However, in the
end, the talents of individuals assigned to
carry out the mission make the difference
between success and failure. The Inter-
mountain Region now has commitments
from talented managers to support and help
ensure the success of these CESUs. With
the addition of Ron and Kathy, we are op-
timistic that these partnerships will flour-
ish. With their help, our parks can expect
significant improvement in access to re-
search, technical assistance, and educational
opportunities. %

Bob Moon 15 the Intermountain Region
Support Office Chief for Natural Resources,
Research, and Technology. He can be reached
at 303-969-2856; bob_moon@nps.gov.
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By Jumes L. Skerato, Pr.D.

fter successfully withstanding

Dutch elm disease for over 50

years, the majestic elms of Wash-
ington, D.C., are now facing a new threat.
Elm yellows, another systemic and lethal
disease, is occurring 50 miles west of the
nation’s capital. The disease was first de-
tected in eastern West Virginia in 1995, and
is now occurring in epidemic proportions
along a 75-mile front from Chambersburg,
Pennsylvania, to Winchester, Virginia. In
addition to the 2,700 elms managed by the
National Park Service on the National Mall
and throughout the monumental core, the
epidemic threatens 9,000 city-street elms,
and many other elms on private property.
Hundreds of riparian elms along Rock
Creek and the Potomac and Anacostia Riv-
ers are also in jeopardy.

Cause of disease

Yellows was first reported in Ohio in
1918, but may have occurred as early as
1880 in Kentucky, Indiana, and Illinois,
where elms with yellows-like symptoms
were reported. Elm yellows, formerly
known as elm phloem necrosis, was be-
lieved to be caused by a virus. We now
know that it is caused by a phytoplasma.
Phytoplasmas are unicellular obligate para-
sites that, lacking a rigid cell wall, occur in
a variety of shapes from spheres to branch-
ing filaments. These organisms have not
been cultured and are not well understood,
yet they are responsible for a number of
serious plant diseases including ash yellows,
aster yellows, lethal yellowing of palms,
pear decline, and X-disease of peach.

The elm yellows phytoplasma is trans-
mitted by the white-banded elm leaf hop-
per, Scaphoideus luteolus, but many other leaf
hoppers are probably also capable of trans-
mission. The pathogen occupies the phloem
sieve cells—tissue responsible for transloca-
tion of photosynthates and hormones—caus-
ing abnormal tissue proliferation and death
of the current-season phloem.

Symptoms

Infected trees are noticeable by the ap-
pearance of bright yellow, drooping leaves
(figure 1) in mid to late summer. Symptoms
usually affect the entire tree, but sometimes

Elm yellows

only a portion may show symptoms ini-
tially. By the time leaf symptoms are obvi-
ous, the fine feeder roots have been
destroyed and the tree will die very soon
or early the next year. The most obvious
diagnostic symptom is the scent of oil of
wintergreen (methyl salicylate) that ema-
nates from the inner bark, which has but-
terscotch to dark brown discoloration.

Five of our six native elms are suscep-
tible to elm yellows: American or white elm
(Ulmus americana); cedar elm (U. crassi-
Jfolia); red or slippery elm (U. rubra); Sep-
tember elm (U. serotina); and winged elm
(U. alata). The susceptibility of the sixth
native elm, the rock elm (U. thomasii), is
unknown. European and Asiatic elms are
only mildly susceptible. They exhibit some
leaf discoloration and “witches’-brooms,”
a common, abnormal growth of small
branches caused by other phytoplasmas.
The resistance of European and Asiatic
elms suggests that the elm yellows phyto-
plasma, like the Dutch elm disease fungus,
is nonnative and probably an introduction
from Europe or the Orient.

On the move?

Elm yellows has the habit of quickly
reaching epidemic proportions and then
subsiding after most of the elms are gone.
Until the 1970s, elm yellows was principally
found in the Midwest. However, in the
1970s the disease began to appear in the
East with outbreaks in New Jersey, New
York, and Pennsylvania. Elm yellows has
had a devastating effect in communities
where Dutch elm disease has been under
control. In central New York State, cities
such as Syracuse have lost most of their
elms. Recently the disease has resurfaced
in the Midwest affecting elms in the Chi-
cago suburbs. The current outbreak west
of Washington, D.C,, is the closest the dis-
ease has ever been to the nation’s capital.

In 1998, the USDA Forest Service North-
eastern Area State and Private Forestry
Division conducted an elm yellows survey
along the Potomac River following the tow-
path of the C & O Canal National Histori-
cal Park from western Maryland into
Washington. Elms are prolific along the
Potomac floodplain and may provide an
avenue for the disease into Washington.

Figure 1. Bright yellow, drooping leaves and the
development of butterscotch-brown inner bark,
which has the aroma of oil of wintergreen, are
symptoms of elm yellows, a serious disease that
affects elms in the midwestern and eastern
United States.

Fortunately, no infected trees were seen
beyond the general area of infestation 50
miles away. The survey was repeated again
in 1999 and no additional infested trees
were located. The NPS National Capital
Region participates with the Forest Service
and the District of Columbia’s Tree and
Landscape Division in annual Dutch elm
disease surveys throughout the city. The
disease survey now includes close exami-
nation for elm yellows symptoms.

Prognosis

Sanitation, the rapid detection and re-
moval of affected trees, is the only man-
agement approach available. Unfortunately,
sanitation is not as effective as a manage-
ment tactic for yellows as it is for Dutch
elm disease. Trunk injections with tetracy-
cline can sometimes bring a temporary re-
mission of symptoms, but will not cure
infected trees. Plant pathologists continue
their search for elms resistant to Dutch elm
disease; we are all hopeful that some of
those that now show promise will also be
resistant to elm yellows. Although the elms
account for only 16% of the tree popula-
tion in the monumental core, their contri-
bution to the landscape is unsurpassed by
any other species. Undoubtedly, an elm yel-
lows epidemic would drastically alter the
character of the monumental core and
much of the landscape of our nation’s
capital. ps

James L. Sherald is the Natural Resource
Officer with the NPS National Capital
Region; jim_sherald @nps.gov.
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Donna SHaver

Figure 1(left). An 1-year-old from the Kemp’s Ridley

Sea Turtle Project returns to the Gulf of Mexico

after laying eggs at Padre Island National Seashore

in 1998. Note the living tag on the shell (arrow), on
the right side behind the head.

Figure 2 (right, top). National Park Service and U.S.
Geological Survey staff release Kemp’s ridley sea
turtle hatchlings at Padre Island National Seashore.
The public and media are encouraged to attend
these releases.

Figure 3 (right, bottom). Kemp’s ridley sea turtle

hatchlings released on the beach at Padre Island

National Seashore.

Kemp’s ridley sea turtles return to
Padre Island National Seashore

By Downa J. Staver ano Jorw E. Miter

rojects to restore endangered

species typically require years of

patience and persistence. After

two decades of effort, the project
to establish a nesting colony of Kemp’s rid-
ley sea turtles (Lepidochelys kempii) at Pa-
dre Island National Seashore (Texas) is
showing signs of success. In 1999, 17 con-
firmed Kemp’s ridley nests were located in
the United States, including 11 at Padre Is-
land National Seashore. Sixteen of the 17
nests were located in south Texas, consti-
tuting the most Kemp’s ridley nests docu-
mented on the Texas coast in a single year
and an increase in the number of Kemp’s
ridley nests detected on the Texas coast for
the fifth consecutive year (Shaver and
Caillouet 1998).

Background

Kemp’s ridley is the most critically en-
dangered sea turtle in the world, with only
about 3,000-5,000 (TEWG 1998) adults
remaining in the population. Most Kemp’s
ridley sea turtles nest near the village of
Rancho Nuevo, Tamaulipas, Mexico. In
1978, it was feared that Kemp’s ridley would
go extinct within a few years unless imme-
diate steps were taken. An experimental,
binational project involving the National
Park Service (NPS), National Marine Fish-
eries Service (NMFS), U.S. Fish and Wild-
life Service (USFWS), Texas Parks and
Wildlife Department, and Mexico’s Insti-
tuto Nacional de la Pesca was undertaken

to establish a secondary nesting colony of
Kemp’s ridley sea turtles at Padre Island
National Seashore where nesting had pre-
viously been documented (Fletcher 1982;
Shaver 1987, 1990, 1992). Scientists and
resource managers from a variety of pri-
vate, state, and federal agencies in the
United States and Mexico recognized that
establishing a secondary nesting colony
would provide a safeguard for the species—
if an environmental or political catastrophe
were to occur at the primary nesting area
in Mexico, an area in the United States
would be protected where Kemp’s ridleys
could nest (Shaver 1990; USFWS and
NMEFS 1992).

From 1978 through 1988, approximately
2,000 Kemp’s ridley eggs were collected
each year (totaling 22,507) at Rancho
Nuevo and incubated at Padre Island Na-
tional Seashore. Hatchlings were experi-
mentally imprinted on the beach at the
national seashore and then reared in cap-
tivity for their first 9-11 months of life
(head-started) at the NMFS laboratory in
Galveston, Texas. Overall, 13,211 Kemp’s
ridley turtles from this project were tagged
and released into the Gulf of Mexico and
adjacent bays as yearlings, in hopes that
they would return someday to south Texas
to nest. Additionally, 1,097 untagged
hatchlings and 300 tagged 2-16 year-old
turtles from this project were released.

The first confirmed record of Kemp’s rid-
ley nesting in the United States was of an
individual that laid eggs at Padre Island

National Seashore in 1948, 15 years before
it became a national seashore and 30 years
before our project to establish a nesting
colony began. From 1948-99, 61 Kemp’s
ridley nests were documented on the Texas
coast (Shaver and Caillouet 1998). Addi-
tional nests could not be fully documented,
while others certainly went unnoticed or
unreported both before and after 1948. All
61 confirmed nests were found in south
Texas, including 39 at the national seashore.
In fact, during the last 50 years, more con-
firmed Kemp’s ridley nests have been lo-
cated at Padre Island National Seashore
than anywhere else in the United States
(Shaver and Caillouet 1998). Only eight
Kemp’s ridley nests have been found at
other U.S. locations outside of Texas. Forty-
eight of the 61 confirmed Kemp’s ridley
nests found in Texas were located from
1995-99. These 61 records resulted from
turtles and tracks located by the public and,
after 1994, by national seashore turtle pa-
trollers. Although personnel from the sea-
shore have been conducting patrols for
nesting sea turtles since 1986, these patrols
were not very comprehensive until the last
two to five years. Thus, the recent increase
in detected nesting may reflect increased
nesting, improved detection efforts by na-
tional seashore turtle patrollers, increased
awareness and reporting by the public, or
a combination of all of these factors.
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Program payoff

In 1996, the first two confirmed return-
ees from the project nested at Padre Island
National Seashore. Through 1999, nine re-
turnees were found nesting in south Texas
(Shaver 1996a, 1996b, 1997; Shaver and
Caillouet 1998). The returnees were iden-
tified by living tags, which were used to
mark some individuals of the 1982 year-
class (year hatched) and all individuals of
the 1983-1988 year-classes. Living tags (fig-
ure 1) are tissue transplants of a small piece
of light-colored plastron (bottom shell)
implanted into the darker carapace (top
shell). At 10-15 years of age, these turtles
found their way back to south Texas, mated,
nested at or in proximity to the beach
where they were imprinted as hatchlings,
and produced clutches containing viable
offspring. These returns represented the first
confirmed records of sea turtles experimen-
tally imprinted on an area that returned to
that area to nest; they are also the first con-
firmed records of head-started sea turtles
nesting outside of captivity (Shaver 1996a,
1996b, 1997).

Before 1985, no turtles from the experi-
mental imprinting and head-starting project
that resided outside of captivity would have
been mature and able to nest. Thirteen of
the 52 confirmed Kemp’s ridley nests found
on the Texas coast from 1985-1999 were
conclusively linked to the project. Although
we can not prove it, some of the other 39
nests found from 1985-99 may have origi-
nated from the project. This is possible be-
cause: (1) Kemp’s ridleys from the earliest
year-classes were released without living tags
and would not have been identifiable as be-
ing from the project after just a few years
of age, due to shedding of the metal identi-
fication tags placed on their
flippers; (2) some nesting
Kemp’s ridleys were observed
by beach visitors but were not
examined for tags by trained
biologists; and (3) some

Kemp’s ridley nesting observations were
detected only from tracks left in the sand
by the nesting females, whereas the spe-
cies was confirmed by examination of the
hatchlings.

The species’ future

Although the Kemp’s ridley population
is now showing very promising signs of
recovery on Mexican nesting beaches, the
numbers are still far below former levels
and levels at which the species could be
down-listed or delisted (USFWS and
NMFS 1992; TEWG 1998). Protection at
the nesting beaches and in the marine en-
vironment must be continued to ensure that
recovery continues. The Kemp’s ridleys
currently nesting in south Texas are prob-
ably a mixture of both returnees and turtles
from the wild stock, with some individuals
nesting both in Mexico and south Texas.
As the Kemp’s ridley population continues
to increase and more turtles from the ex-
perimental project mature, we expect that
nesting in south Texas will increase if the
turtles survive after they arrive in the area.

Unfortunately, more adult Kemp’s ridleys
are found washed ashore (stranded) in
Texas than in any other U.S. state (Shaver
1999), even though they forage in, and
migrate through, near-shore
waters of several other U.S.
states. From 1995-99, when
increased Kemp’s ridley nest-
ing was detected on the Texas
coast, 88 adult Kemp’s ridleys
were found stranded on Gulf
of Mexico beaches in south
Texas; roughly half of these
were located within the na-
tional seashore. All were
found dead or dying; most were likely the
victims of accidental capture during fish-
ing activities. Much of this mortality oc-
curred during the Kemp’s ridley mating and
nesting seasons, and the deaths of adults of
the species in south Texas waters likely re-
duced nesting in this region these years
(Shaver 1999).

The National Park Service and the U.S.
Geological Survey (USGS) do not have
jurisdiction over the waters in which the
mortality is occurring but are coordinating

with other entities to try to reduce these
deaths. For example, during 1997 and 1999
we satellite-tracked the movements of 12
adult females that nested in south Texas to
delineate areas in which they would be
vulnerable to various threats in the marine
environment and to help locate subsequent
nesting sites.

Because only about one in 200 Kemp’s
ridley hatchlings survives to adulthood
(TEWG 1998) and mortality of adults in
south Texas is now relatively high, we must
maximize survivorship of eggs laid in south
Texas to help ensure the continuation of
nesting here. Since beach visitors detect
many of the Kemp’s ridleys that nest in
south Texas, we actively attempt to edu-
cate the public about our program through
media interviews, educational programs,
posters, brochures, and roving beach con-
tacts. One of the most effective means