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Mission
Archbold Biological Station is dedicated to long-term 
ecological research and conservation. The primary focus is
on the organisms and environments of the unique Lake
Wales Ridge and adjacent central Florida. The Station’s
program is part of a global effort to understand, interpret,
and preserve the earth’s natural biodiversity.

The Station was founded in 1941 by Richard Archbold (1907–1976). 
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The age of exploration conjures up myriad images: maritime discovery pioneering the
major sea routes; geophysical prospecting; Internet exploration; and the modern age
of exploration to frontiers in space. As we turn the corner into the new millennium
one of the greatest ages of exploration - that of biological exploration - is undergoing
a grand renaissance. Millions of years of evolution of life on Earth have left almost
unfathomable biological riches - species, processes, structures, patterns - to explore
and uncover.

Richard Archbold, biological explorer, was driven to seek out new species and
ecosystems, and to understand how the natural world works. When he founded his
non-profit corporation Biological Explorations in 1936 (later renamed Archbold
Expeditions) it was for the “purpose of exploring scientifically and making biologi-
cal, ethnological, geological and geographical investigations ...”  The discoveries on
the early expeditions to Madagascar and Papua New Guinea are mentioned in Roger
Morse’s (2000) book “Richard Archbold and the Archbold Biological Station” (see
dust jacket image, next page, and page 42). After his expedition era Richard Archbold
then focused his enthusiasm on the establishment of Archbold Biological Station in
Florida. For the remainder of his life he embraced the value of biological exploration
at a local scale. He understood that a field station dedicated to the exploration of the
natural history and ecology of one rare ecosystem, the Florida scrub and its sur-
rounding environs, could make as revealing and as important a contribution to our
understanding of biology as expeditions to remoter areas. At the modern Archbold
Biological Station and the MacArthur Agro-ecology Research Center we realize his
vision of biological exploration everyday. Each time we step outside we launch out
on voyages of discovery epitomized by Mark Deyrup’s wonderful drawings of scrub
invertebrates on this Biennial’s color cover.

Biological explorers benefit from chance observations, unusual occurrences, or
extreme conditions that reveal findings never seen before. The biennial years 1999
and 2000 were respectively among the wettest and then the driest years recorded at
the Station, and provided ample opportunities to observe responses to unusual condi-
tions. Over the period of the 1999 floods, Smithsonian visiting investigators Beth
Norden and Karl Krombein observed the fate of Perdita floridensis bees under
extremely wet conditions. Remarkably these bees survived the winter underground in
seasonal ponds that were flooded for months. The bees overwintered as mature larvae
and then pupated and completed timely emergence as adults when the ponds dried
out. In contrast, in the year 2000, the driest year on record at the Station (see Climate
Information, page 27) the drought severely set back recruitment for almost all 21
endemic herbs and shrubs studied by the Plant Ecology Lab and was associated with
one of the lowest survival rates for Florida scrub-jays in the 32 years of  records main-
tained by the Bird Lab. Long-term data that include unusual years such as 1999 and
2000, allow us to better capture how episodic events can markedly affect population
structure and viability. 

The cumulative decades of biological exploration at Archbold also continue to
guide regional conservation decisions. The Lake Wales Ridge, with its extraordinary
listed species and natural communities extensively catalogued by Archbold biolo-
gists, remains at the top of the state’s priorities for acquisition. Slowly, slowly the
parcels, mostly now the small lots remaining in large subdivisions, are coming under
public ownership and management. Archbold’s (1999) curriculum, “Discovering
Florida Scrub,” (see Environmental Education, page 36) now posted on the Internet,
allows teachers and pupils to join us and explore the excitement of new scrub 
discoveries along the Lake Wales Ridge. 

Hilary M. Swain, Sept. 2000

Director’s Message
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Thanks to all - staff, Trustees, students, volunteers, visitors, collaborators, donors
and funding agencies - who have contributed to biological exploration at this won-
derful institution, and especially to Dave Johnston who faithfully served Archbold
Biological Station for 22 years from 1977 to 1999 (see Appendix M). Archbold
Biological Station represents all that can be achieved with great science and great
generosity.

– Hilary M. Swain

Published in 2000 by University Press of Florida



Fig. 1. Cumulative number of scientific 
publications by Archbold staff and 
visiting scientists, 1941-2000. 
Source: <http://www.archbold-
station.org/RIS/RISWEB.ISA>.

• Resident scientists conducted over
215 separate projects (see Appendix
C).

• More than 95 visiting scientists from
44 colleges and universities, 2 
museums and botanical gardens, 7
government agencies, and 2 private
organizations, and 6 independent 
scientists, conducted over 94 projects
at Archbold (see Appendix D) .

• Twenty-six graduate students con-
ducted thesis research at Archbold
(see Appendix D).

• Twenty federal grants/contracts total-
ing $563,013 were funded for ecology
and other field biology research in
central Florida (see Appendix E).

• Twenty-six state or private grants 
provided $858,500 for research, 
monitoring, and biological inventory
(see Appendix E).

• Staff presented 64 papers at profes-
sional meetings (see Appendix F).

• Scientific staff added 53 publications
to the Archbold scientific bibliography
and visiting scientists contributed 37
more, bringing the accumulated total
over 60 years to 1,316 (see
Appendices A & B and figure above).
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Executive Director: Hilary M. Swain

There is extensive recognition of the growing role of field stations as biological obser-
vatories, examining the processes and dynamics underlying biodiversity, particularly
within the context of environmental variation and anthropogenic change. This biennial
review of Archbold’s research contributions in the past 2 years confirms our important
role in the global network of biological observatories. In 1999 and 2000 staff and visit-
ing investigators at Archbold have continued to explore, document, and understand bio-
diversity. Further recognition of our biological observatory role came in January 2000
when we hosted a National Science Foundation sponsored workshop, an assembly of 30
eminent ecologists to discuss a proposed National Ecological Observatory Network or
NEON <http://www.archbold-station.org/abs/neon/index.html> (see Conferences and
Workshops, page 41).

Biodiversity Research. Archbold properly fulfills the role of biological observatory
with our significant focus on measuring the status and trends in biodiversity in the
Florida scrub and surrounding environs, especially the unique and endangered biota. Our
research examines the integrity of this ecosystem and its ability to support and enrich
human life. Six components of research at Archbold address biodiversity discovery and
elucidation. 

The composition of biodiversity. Archbold’s growing biodiversity inventory
<www.http://www.archbold-station.org/abs/data/lists/biodiver.htm> confirms we are
“teeming with life.” Our flora and fauna includes, to use the words in Dave Wilcove’s
1999 essay on the Lake Wales Ridge, “a Dr. Seuss-like collection of delightful 
oddities.” We survey many taxonomic groups, facilitating analysis of patterns and rela-
tionships among and between taxa. Rapidly expanding our inventory are many 
non-indigenous species - such as the 27 non-indigenous ants known for Archbold, and
catalogued recently by Mark Deyrup in a paper describing exotic ants, which now rep-
resent 25% of both Archbold’s and Florida’s total ant species. Having access to sufficient
taxonomic expertise for many groups of organisms, particularly invertebrates, and the
necessary infrastructure to house biological collections, enhances the success of our bio-
diversity inventory.  Although we recognize our greatest biodiversity collection is that
living extant in the field, on-site reference collections help place Archbold’s biological
diversity into a global context.

Analysis of spatial patterns of biodiversity. Examination of species distribution among
the ancient sand ridges of Florida (see page 29, map [b]) leads to analyses at larger 
spatial scales. Recent biogeographic studies include Sam Marshall’s work on the evo-
lutionary relationships among Florida’s nine burrowing wolf spiders in the genus
Geolycosa (see Spider Research, page 20), suggesting the evolutionary processes that
generated this observed pattern of divergence occurred from west to east, not north to
south as previously proposed. Furthermore, spatially explicit studies have focused on
other mechanisms generating biodiversity patterns, such as the structure of biota in rela-
tion to abiotic variables. For example, Eric Menges and the plant lab have conducted
regional studies to examine plant distribution in relation to environmental gradients
along the Lake Wales Ridge (see page 7, map [a]). 

Temporal patterns in biodiversity. Changes in patterns of biodiversity over time are
best analyzed by comparing baseline information with repeated measures taken over the
long-term, such as Jim Layne’s repeated measures of birds on roadside surveys (see
Vertebrate Research, page 21). One of the region’s most valuable datasets for the 
analysis of the trends in biodiversity, are the 38,000-60,000 year-long sedimentary 
paleontology records at lakes Annie, Tulane, and Buck by visiting investigators Eric
Grimm and Bill Watts which continue to reveal long-term trends in vegetation in 
relation to natural variation in climate (see Vegetation and Climate History, page 22). 

Research

Accomplishments 1999–00
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The processes of biodiversity. The observations of Mark Deyrup, in collaboration
with visiting investigators including recent Fullbright Fellow Jayanthi Edirisinghe
from Sri Lanka, are helping to build a complex database of insect-plant interactions
and contribute to our understanding of the dynamic patterns of biodiversity, and how
this is influenced by phylogenetic and ecological dynamics. Their recent studies of
115 species of bees and the 136 species of flowering plants they visit (see
Entomological Research, pages 17-18) provide insight into the complexities involved
in the maintenance and functioning of biodiversity. 

The function of biodiversity. Studies such as those by graduate student Christine
Hawkes (see Student Research, page 37) at the Station have examined the relation-
ships between biodiversity and the structure and functioning of ecosystems. Christine
found soil crusts in Florida scrub were composed of approximately 35 morphotypes
of cyanobacteria and eukaryotic algae, with more species isolated from crusts in sites
< 8 years post-fire compared to older sites. Addition of 15N as a tracer indicated these
crusts fix nitrogen, compete with plants for nitrogen in rainfall, and retain nitrogen in
the system that would otherwise be lost so that it becomes available to plants at a later
time. Her conclusions are that crusts are an important component of scrub biodiver-
sity and may be in part responsible for the landscape we observe.

The human dimensions of biodiversity. Human activities encroach upon and
respond to aspects of biodiversity. Examples here include Reed Bowman’s (see
Avian Ecology, pages 12-13) studies of how demographic rates in Florida scrub-jays
are significantly diminished in relation to human settlement density. At the Ranch,
Patrick Bohlen and many collaborators from the University of Florida, are monitor-
ing watershed function with detailed interdisciplinary sampling of biogeochemical
processes to determine the effects of socio-economic, ecological, and physical factors
on ecosystem processes (see MAERC, pages 23-26). 

Facilities. To accomplish research programs at the Station and the Ranch we have
continued to expand state-of-the-art facilities including environmental, analytical,
and computational laboratories (see Appendix K). We now have two Trimble GPS
units in use full-time. GIS capabilities and digital coverages (such as vegetation and
boundary maps for many sites on the Lake Wales Ridge; see page 28) have expand-
ed, increasing our ability to identify research sites and process and analyze data. The
Station works constantly to upgrade and maintain informatics and communications
capabilities to link researchers at the Station and the Ranch with each other, and with
colleagues at other field stations and research sites. Chris Brand is developing a new
informatics WWW-based research catalogue to track all ongoing research projects at
the Station and the Ranch. Reference collections continue to improve; Walter
Meshaka completed extensive curation in the herpetological and fishes wet collec-
tion, and the herbarium is now managed in the collections-management software
Biota®. Climatic instrumentation has been added to provide critical resolution for
spatial and temporal patterns of precipitation and temperature, especially for Ranch
research with 4 fully-instrumented weather sites and 19 automated and manual rain
gauges installed over the 10,300 acres. Patrick Bohlen, with financial support from a
series of USDA and other grants, has further developed on-site instrumentation at the
Ranch for examining soil C, P, and N. 

Archbold’s research program continues to have an impact on the biological sci-
ences by providing a research platform for biodiversity scientists trained in systemat-
ics, ecology, conservation biology, population biology, informatics, agro-ecology, and
geospatial sciences. Over the past 2 years we provided research programs with the
requisite long-term security and continuity to observe and study the nature, scope, and
changing patterns of biodiversity. Our work is leading to an improved understanding
of the evolutionary history of Florida’s biota. Archbold discoveries continue to act as
early warnings of changes in biodiversity in Florida’s scrub and working cattle ranch
landscapes. At the same time, our inventories provide a baseline against which to
measure and document future environmental change. This biennial review of our
research activities supports the widespread appreciation that Archbold continues to be
a strategic location at which to measure the nature and pace of biological change.
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Plant Ecology Research 
Project Director: Eric S. Menges
Postdoctoral Associate: Pedro F. Quintana-Ascencio
Research Assistants (full time): Samara I. Hamze, Dorothy E. Mundell,
Alaä L. Wally, Carl W. Weekley (See photo, page 50) 
Research Assistants (part time or temporary): Jill T. Adams, Michael N.
Gushee, Karin M. Kettenring, Richard J. LaVoy, Constance Roman
Graduate Students: Owen D. Boyle, University of Wisconsin; Juan Antonio
Calleja, Universidad Autónoma de Madrid; Christine V. Hawkes, University
of Pennsylvania; Satya K. Maliakal, Louisiana State University; Martina
Petruº , University of South Bohemia, Czech Republic; Gayle van de
Kerckhove, University of Florida; Laurie Walker, University of South Florida;
Rebecca Yahr, Duke University
Interns: Amanda L. Armbruster, Muhlenberg College; Philip E. Higuera,
Middlebury College; Molly E. Hunter, University of California-Davis; Karin M.
Kettenring, Oberlin College; Nicole L. Lang, Trinity Western University;
William H. Satterthwaite, University of California-Berkley
Volunteers: Jason Greenlee, U.S. Forest Service; Miguel Martínez-Icó, El
Collegio de la Sur; Jessica Missios, University of Alabama; Marina Morales-
Hernandez, Lake Placid
Outside Collaborators: Dawn M. Berry, National Park Service; Rebecca W.
Dolan, Butler University; Margaret E.K. Evans, University of Arizona; Daniel
Gagnon, University of Quebec at Montreal; Doria R. Gordon, The Nature
Conservancy; Michael L. Kelrick, Truman State University; Thomas
Kubisiak, U.S. Forest Service; Peter L. Marks, Cornell University; Tammera
Race, Bok Tower Gardens; Richard B. Root, Cornell University; Joan L.
Walker, Clemson University
Visiting Researchers: Mitchell B. Cruzan, University of Tennessee; Kevin
Hogan, University of Florida; Kaoru Kitijima, University of Florida; Stephen
S. Mulkey, University of Florida; N. Olaf Pellymr, Vanderbilt University;
Kristine Stewart, Florida International University

Fire Ecology. Fire is the key ecological disturbance in many Florida ecosystems,
including the scrub, sandhill, and flatwoods vegetation that dominates Archbold
Biological Station. Fire events, fire suppression, and variations in fire patterns and
intensities affect plant communities and populations in many interesting and often
complex ways. In this biennial report, we outline some of our research directions in
fire ecology.

Community responses to fire. Florida scrub community responses to individual
fires involve both resprouting of many of the dominant shrubs and seedling recruit-
ment pulses in other species. Most previous work has emphasized the resprouting vs.
seeding dichotomy and has not detailed the mechanisms of compositional shifts with
fire. In a detailed study of scrub response to a single fire at Lake Wales Ridge State
Forest, we documented postburn reductions in subcanopy, shrub, litter, and lichen
cover that paralleled increases in the frequency, abundance, and diversity of herbs.
Although some scrub herbs resprout, most postburn herbaceous species increases
were due to seedling recruitment. Individual species that did resprout had varying
rates from 15-98%. This suggests that a dichotomy of resprouters vs. seeders over-
simplifies species and community level responses to fire.

Other types of upland vegetation burn more frequently than scrub and also have
different vegetation/fire interactions. Seasonal ponds and flatwoods dominated by the
cutthroat grass are vulnerable to fire exclusion and drainage, which can cause inva-
sion by bayhead species, as documented in recently published articles by former
research assistant Rebecca Yahr and former intern George Landman. Bayhead inva-
sion of seasonal ponds was context dependent, tending to occur most often when
ponds and bayheads were in close proximity. Pine flatwoods dominated by wiregrass

Carl Weekley (L) and Eric Menges (R)
at the Lake Wales Ridge State Forest.
The sign explains an experiment testing
the effects of logging as a substitute or
a pre-treatment, for prescribed fire. The
Plant Lab will monitor large permanent
plots through 2005.

• Published 15 peer-reviewed articles
and book chapters, including a review
of population viability analyses in
plants in Trends in Ecology and
Evolution and a book chapter review-
ing the ecology and conservation of
Florida scrub. 

• Worked under 19 grants totaling over
$300,000, on projects in basic and
applied ecology, field projects and
modeling, and management-oriented
problems.

• Received 2 awards for research and
oral presentations.

• Created a GIS/GPS database of rare
plant locations in protected areas of
Highlands County comprising1173
GPS points and 2577 occurrence
records for 20 species in 15 areas
(see map [a], page 7).

• Completed a 3-year genetics project
summarizing work on 7 species,
including isozyme variation, breeding
systems, pollination, and demograph-
ic traits. 

• Improved demographic model
algorithms to include effects of 
precipitation and seed harvests on
demography and population extinc-
tion, and translated some models
to a second computer language.

• Continued long-term studies on
demography of 22 plant species
occurring in Florida scrub. Some 
studies began in 1988.

Accomplishments 1999–00
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shift gradually toward palmetto dominance with fire suppression, as detailed in a
recent article by former intern Satya Maliakal. Former intern Kurt Reinhart, resam-
pling areas first sampled by Eric Menges, showed that fire-suppressed southern ridge
sandhill vegetation can be restored by frequent burns that reduce litter cover, litter
depth, and shrub cover. All these frequently burned plant communities have substan-
tial grass coverage that is reduced by fire suppression and, in turn, may increase fire
frequency in local landscapes.

We plan to continue our work on fire effects in sandhill vegetation with an exper-
imental burn at Carter Creek (USFWS National Wildlife Refuge). Here, we will inte-
grate community ecology with demographic work on several scrub endemic plants
and an experimental introduction of the extremely rare shrub Ziziphus celata into var-
ious postburn microsites. Introduced seedlings and seeds will be genotyped with
RAPD techniques, in an ongoing project conducted by Carl Weekley in collabora-
tion with Thomas Kubisiak, and Tammera Race.

Population biology and population viability analyses with fire. Fire clearly affects
many aspects of the demography of scrub plants, so that population viability assess-
ments must explicitly incorporate fire regimes. Pedro Quintana-Ascencio and
Menges completed the first population viability analysis for a Florida scrub plant for
Hypericum cumulicola. The results suggest that fires every 50 years or less are nec-
essary to avoid local extinctions. We are nearly finished with a population viability
analysis of Eryngium cuneifolium, another Florida scrub endemic. Frequent fires with
return intervals of 15 years or less are necessary for E. cuneifolium persistence (see
Fig., this page and photo page 49 right). Since rosemary scrub may burn less often,
local extinctions and metapopulation dynamics may be the norm for this species.
Since other rosemary scrub specialists (e.g. H. cumulicola) thrive with less frequent
fires, we believe that variation in fire regimes will allow co-existence and hedge
against local extinctions. Further population viability analyses with fire are planned
for other Florida scrub species.

The mechanisms behind fire effects are probably many and vary by species. For
example, for Eriogonum longifolium var. gnaphalifolium (scrub buckwheat), former
intern Kelly McConnell and Menges have found that top clipping causes a flowering
response typically found postfire, while litter removal enhances seedling recruitment
(see also; Student Research, page 37). Shrub removal and ash additions had little
affect on this species. Warea carteri population increases postfire are consistent with
increased germination in litter-free microsites (studied in collaboration with Michael
Kelrick).

Fire intensity. Fire is essential to many ecosystems worldwide, but fire effects may
vary greatly with small-scale variations in fire intensity. Unfortunately, various meth-
ods to estimate fire intensity are not always congruent. We (Alaä Wally, Weekley,
and others, in collaboration with Joan Walker) are comparing fire intensity measured
by dataloggers (which provide precise, detailed information on fire temperature and
duration, but can only be deployed in a limited area) and more numerous but less pre-
cise pyrometers (metal tags with paints that melt at given temperatures) and calorime-
ters (aluminum cans with water that evaporates proportionately to heat output). In one
burn, a combination of pyrometer and calorimeter data explained a large proportion
of variation in thermocouple temperature data. 

Fire intensity affects some components of vegetation recovery. For example, fire
intensity promotes bark beetles, which cause mortality of south Florida slash pine, as
detailed in an article in press by Menges and Mark Deyrup. Jose Luis Hierro and
Menges, however, found no effects of experimentally increased fire temperatures on
the recovery of flatwoods vegetation at the Lake Placid Scrub Preserve.

Fire management and adjuncts to fire. Many land managers would like to manage
Florida scrub with substitutions or adjuncts to fire, such as mowing or logging.
However, these treatments or pretreatments may not produce ecologically similar
responses to fire. Our lab (in collaboration with Dawn Berry and the state agency
managing several sites on the Lake Wales Ridge, the Florida Fish and Wildlife
Conservation Comm.) is studying the effects of mowing (with a brown tree-cutter)

Fig. 1. Predicted extinction probability
(in 99 years, starting postfire with 7000
dormant seeds) for the endangered
perennial herb Eryngium cuneifolium
in rosemary scrub at Archbold
Biological Station, as a function of 
fire return interval. Each triangle 
summarizes 3000 replicate stochastic
simulations.
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and prescribed fire on rare plant populations and vegetation composition and structure
in three central Florida scrub sites. In a 1999 fire at one site, both calorimeters and
pyrometers recorded higher maximum temperatures in scrub plots than in mown
plots. A similar study involving logging and fire (in cooperation with Florida Div.
Forestry; see photo, this page) has produced an unusually high abundances of sever-
al graminoid and herb species in the logged area, but our recent drought has limited
the abundance of post-treatment seedlings at all sites. We will continue to study 
community responses during the coming years.

Gapology. We define gaps as openings among dominant shrubs (e.g. oaks, rose-
mary) that may have bare sand, lichens, herbs, or shrub stems less than 50 cm tall (see
photo, this page). Gaps are important microhabitats for many Florida scrub plants.
Not only are species such as E. cuneifolium and H. cumulicola found mainly in gaps,
their demographic success is affected by distance from gap edge, the species that
forms the edge, and the size of the gap. While it is clear that local distributions are
affected by the distributions of gaps in the landscape, it is also possible that narrow
endemics and soil specialists are particularly constrained by the larger-scale distribu-
tion of gaps. To address this possibility, Maliakal (Ph.D. Candidate, Louisiana State
Univ.) is comparing the importance of gap size on the demography of two Florida
scrub endemics primarily restricted to gaps in rosemary scrub (Polygonella 
basiramia, Lechea cernua) with the demography of two widespread, less specialized
congeners.

The persistence of gap specialists in the landscape may be a dynamic result of the
distribution of occupied and unoccupied gaps. Using both gap and habitat patch
scales, Owen Boyle (Ph.D. candidate, Univ. Wisconsin) is developing a spatially
explicit metapopulation model for P. basiramia, including measuring subpopulation
growth, extinction, and colonization rates, genetic structure, spatial structure, patterns
of gene flow, dispersal, and habitat patch quality. 

Metapopulation dynamics, gap dynamics, and fire may also affect spatial and tem-
poral distributions of genetic variation. Following up on more broad-scale surveys of
isozyme variation in H. cumulicola, we are collaborating with Rebecca Dolan (see
page 9) to track fire-induced temporal and spatial shifts in genetic structure of H.
cumulicola in an Archbold burn unit where all xeric gaps have been mapped and
measured (see map [b], this page).

The mechanisms by which gaps create suitable microsites for many scrub species
are not well known. Soils in gaps contain more water than soils under shrubs (see
Daniel Gagnon, page 9). Gaps also support biological soil crusts, which alter mois-
ture and nutrient dynamics (see Christine Hawkes, page 37). Reduced root competi-
tion for water and nutrients may occur in larger gaps, although roots from neighbor-
ing shrubs commonly penetrate a meter into gaps, affecting spatial patterning of herbs
within gaps. The extent to which gap effects are caused by belowground interactions
is not known. Martina Petru is examining the effects of experimental aboveground
vs. belowground gaps on seedling recruitment, in rosemary scrub and scrubby flat-
woods, as part of her Master’s research. Allelopathy from the roots of Florida rose-
mary inhibits germination of gap specialists, as discovered in research conducted by
intern Molly Hunter and Menges, and differential germination success could also
explain the effects of gap size and location within gaps on spatial patterning in some
scrub plants (see also; Student Research, page 37).

Roadsides, abandoned firelanes, and other human-disturbed areas may perform
much of the function of natural gaps, but their true role in demography of scrub plants
is unknown. Research on H. cumulicola by Quintana-Ascencio and Weekley have
found that demographic variation created higher risks of extinction and higher yearly
population variation in roads than in Florida rosemary scrub.

Gapology is our attempt to integrate spatially-explicit data on gaps with the demog-
raphy of many scrub plants. Beginning in 2000, we are locating and measuring thou-
sands of gaps using GPS and ground measurements. In about 5 years, we will re-cen-
sus these gaps, and derive estimates of gap demography such as “death” of small gaps,
shrinkage in gap size, and coalescence and creation of gaps after fires. Many of our
demographic projects are utilizing this common gapology framework. 

A gap (foreground) in rosemary scrub
on the Lake Wales Ridge. These 
microhabitats are crucial to several 
narrowly endemic herbaceous plants.

Map [b]. Distribution of Hypericum
cumulicola and natural gaps in 
rosemary-oak scrub on a xeric ridge 
in Archbold’s West Section. Each 
individual H. cumulicola was sampled
for isozyme variation in 2000, before a
wildfire burned the entire site on 12
February 2001.

°



9

Eric Menges and Daniel Gagnon instal-
la soil moisture probe.

Plant Ecology Research: Genes,
Water, and Conservation

Rebecca E. Dolan, Butler University
Daniel Gagnon, University of Quebec at Montreal
Doria R. Gordon, The Nature Conservancy

Rebecca Dolan is interested in patterns of genetic variation in plants and how they
influence, and are influenced, by rarity. Following initial descriptive studies of over-
all isozyme variation in a suite of Florida’s scrub endemics, she investigated local
scale patterns of genetic variation in Hypericum cumulicola during 1999-00. This
species shows strikingly high differentiation between populations, indicating little
current gene flow. Fire, an important restorative management practice in scrub vege-
tation, kills most mature plants but results in a flush of seed germination from a per-
sistent seed bank. At two sites on the southern Lake Wales Ridge, Dolan and Archbold
colleagues Eric Menges and Pedro Quintana-Ascencio (see pages 6-8) will be
examining the dynamics of genetic change that this turnover in aboveground plants
produces. Does the wholesale mortality of aboveground individuals force the popula-
tion through a genetic bottleneck? Or does this allow expression of genetic traits
stored in the soil seed bank? The work is funded by the Florida Division of Forestry.

During a sabbatical year (1998-99) at Archbold, Daniel Gagnon (see photo, this
page) initiated a research project with Eric Menges and Carl Weekley on the annu-
al soil moisture patterns affecting endangered endemic perennials of the Florida
scrub. Soil moisture patterns of three scrub communities (rosemary scrub, scrubby
flatwoods, hickory scrub) have been monitored continuously since October 1998. We
found that higher soil moisture is associated with recent fire (reduction in transpiring
plant biomass). During winter dry spells, gaps (see also; Gapology, page 8) in shrub
cover have higher soil moisture than under shrub cover. These results support the
hypothesis that one of the ways that fire is favorable to many scrub endemic peren-
nials is by the increase in soil moisture after a fire has reduced the biomass of the larg-
er shrub competitors. Many endemic perennials are found almost exclusively in gaps,
and their populations decline with increasing time since fire. The higher soil moisture
in gaps after a fire may be a critical factor for seedling recruitment of these species.
Eric Menges is concurrently measuring pre-dawn water potential on two common
shrubs and three endangered herb species to verify that low soil moisture correlates
with water stress in the vegetation.

Doria Gordon continued to work with Hilary Swain and Eric Menges and col-
laborators. Together they worked on manuscripts from projects discussed in the pre-
vious Biennial Report. Gordon, Swain, and Leonard Brennan (Tall Timbers Res.
Sta.) developed a manuscript from their effort to identify the highest priority research
needs for conservation of biodiversity in Florida. The database of questions, organ-
ized by theoretical and management topic and priority, is now accessible on the
Internet <http://www.TallTimbers.org/research/fcbrpdata.html>. The most interesting
findings are that: 1) applied conservation research needs are a fairly narrow subset of
the broader theoretical research agenda for biodiversity; and 2) much of the research
needed can be integrated with existing management and will not need extra funding
for treatment application. Additionally, Gordon is completing a manuscript on the
demography and population viability of one of the seven rare scrub endemic plant
species that she, Menges, and Rebecca Dolan investigated. Several papers are under-
way or have been produced from this project.
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Bird Research
Project Director: Glen E. Woolfenden
Research Assistants: Arthur L. Fleischer (1999), Larry A. Riopelle (2000)
supported by NSF Long-Term Research in Environmental Biology Program
Graduate Student Interns: Kimberly B. Brand, University of South Florida;
Tina L. Fleischer, University of South Florida; Daniel Levitis, Bennington
College
Volunteers: Janet A. Woolfenden, Venus; Sarah P. Hatfield, Cornell
University; William J. Keating and Ralph G. S. Risch, University of South
Florida
Outside Collaborators: Florida Scrub-Jay research: Robert L. Curry,
Villanova University; John W. Fitzpatrick, Cornell University; Jack P.
Hailman, University of Wisconsin; Ronald L. Mumme, Allegheny College.
Research on other species: Jon Greenlaw, Cape Coral, Florida; Wayne
Hoffman, National Audubon Society, Tavernier, Florida; Walter E. Meshaka,
Jr., Everglades National Park; P. William Smith, Ocean Shores, Washington
Visiting Researchers: Hugh I. Ellis, University of San Diego; Stephan J.
Schoech, Indiana University; Harrison B. Tordoff, University of Minnesota

The Florida Scrub-jay. Our long-term study of the demography and behavior of the
Florida scrub-jay (see photo, this page) continued. Basic to our research is following
the approximately 60 families that occupy about 2 square miles of scrub at Archbold
known as the Demography Tract. In this tract we conduct monthly censuses, find and
monitor all nesting attempts (see map, page 11), and capture and band all immigrants.
When a jay is captured and banded it is measured. When nestlings are banded and
measured we take a blood sample. Part of the blood sample is used for sexing the indi-
viduals; the remainder, which is archived at Cornell University, is used for genetic
studies. With a pan balance we regularly obtain weights of some individuals without
having to capture them (see Kim Brand, page 37). Habitat measurements include
counting acorns produced by approximately 2400 marked oaks annually and count-
ing insect prey at about a dozen points in the scrub monthly.

In 1999 the jays fledged 2.02 young per pair, in 2000 they fledged 1.67; both years
were near the long-term, 30-year average of 1.79 young fledged per pair. A drought
began in 2000 that continues in 2001.

Five papers (see Appendix A) reporting on various aspects of scrub-jay ecology
and behavior were published in 1999-00. Peter Midford, a University of Wisconsin
graduate student, Jack Hailman, and Glen Woolfenden published on social learning
(see Ethology, page 16). Young jays were allowed to watch more experienced indi-
viduals search for peanuts buried within a plastic ring set out in their territory.
Afterwards we determined if the observing jays copied the behavior they witnessed.
As expected, young learn from watching adults in this family-oriented bird species.
Using jays living in the South (Experimental) Tract, which lies south of the
Demography Tract, Ron Mumme (see page 15), Steve Schoech, John Fitzpatrick,
and Woolfenden demonstrated that scrub-jays living along a rural, high-speed road do
not survive as well as those that live with no such road along their territory. These
results have important conservation implications. Jim Quinn (McMaster Univ.), John
Fitzpatrick, Brad White (McMaster Univ.), and Woolfenden published on the rela-
tionships between behavioral and genetic parents in the scrub-jays. The answer is
straightforward, the behavioral parents are the genetic parents. Unlike its close con-
gener the Mexican jay, Florida scrub-jay helpers never produce any young of their
own. Dave McDonald (Univ. Wyoming), Wayne Potts (Univ. Utah), John
Fitzpatrick and Woolfenden showed that greater differences in genetic structure occur
between scrub-jays in Florida living relatively near each other, but on different ridges,
than between scrub-jays in California that exist farther apart, but in continuous habi-
tat. Joanna Burger, Mike Gochfeld (both at Rutgers Univ.), and Woolfenden pub-
lished on metal concentrations in the eggs of scrub-jays. Levels were lower than those
that cause abnormalities in birds.

Florida scrub-jay (Aphelocoma
coerulescens)

• Published 5 papers about Florida
scrub-jays, 4 about other bird species
(blue jay, northern lapwing, short-
eared owl, loggerhead kingbird), and
one about an amphibian (narrow-
mouthed toad). 

• Presented research results with Bob
Curry, John Fitzpatrick, and Reed
Bowman at a national scientific meet-
ing (American Ornithologists’ Union).

• Presented invited lectures on 
scrub-jay and sooty tern biology to
conservation organizations.

• Served as advisor for 3 Master’s 
students and on the committees 
for 2 Master’s students at the
University of South Florida.

• Continued to serve on the Managing
Committee of The Birds of North
America, a joint publishing project of
the American Ornithologists’ Union
(AOU) and the Cornell Lab of
Ornithology.

• Continued as the AOU representative
to the North American Bird Banding
Council.

• Retired from University of South
Florida (1999); became full-time 
resident at Archbold Biological
Station.

Accomplishments 1999–00



11

Reed Bowman (see pages 12-13) and Woolfenden submitted a paper comparing
the breeding of scrub-jays in natural scrub with those in suburban housing areas
embedded in scrub. Although they start earlier in the spring and have more attempts,
suburban scrub-jays are a population sink; they do not produce enough breeders to
replace themselves. Furthermore, immigrants do not come from natural scrub source
populations. They are investigating this important finding further.

Other Projects. Keith Tarvin and Woolfenden wrote the life history of the blue
jay for The Birds of North America series. Many of their conclusions come from field
work on the species done at Archbold. In this paper they suggest that the social sys-
tem of the blue jay includes small territories that surround the active nest of a pair,
and otherwise the species lives in small groups of breeding pairs, which may defend
these areas from intruders.

Bill Pranty and Woolfenden reported on the first occurrence of the northern lap-
wing in Florida. It was present for several days during December-January 1997-98 in
a pasture near the southeastern shore of nearby Lake Istokpoga. By wintering in
Florida this individual was wintering about as far south as it does when wintering in
its normal range in the Old World.

Wayne Hoffman, P. William Smith, and Woolfenden reported on an invasion of
southern Florida by short-eared owls from the West Indies. They characterized the
external differences between this form of short-eared owl, using nine specimens that
have been added to the collections at Archbold, and the one that visits Florida in win-
ter from northern North America. Almost no overlap occurs in the time the two pop-
ulations occur in Florida; the northern one being here in winter, the West Indian form,
representatives of which probably come from Cuba, is here in spring and summer fol-
lowing post-breeding dispersal.

Bill Smith, Sandy Sprunt (National Audubon Soc.), and Woolfenden published a
paper arguing against the evidence that the loggerhead kingbird has occurred in
Florida. They reviewed the photographic evidence and concluded they were not pic-
tures of a loggerhead kingbird, but perhaps of the giant kingbird. If their opinion is
followed the loggerhead kingbird is deleted from the list of birds known to have
occurred in North America. 

Based on specimens taken from the swimming pool at Archbold, Walter Meshaka
and Woolfenden reported on the breeding season of the narrowmouthed toad in south-
central Florida. The numerous specimens are now housed in the herpetology collec-
tions at Archbold.

Research on sharp-tailed sparrows continues. Using study skins borrowed from
various museums, Jon Greenlaw and Woolfenden are determining the wintering
ranges of the five recently recognized forms, the salt-marsh sharp-tailed sparrow with
two races, and the Nelson’s sharp-tailed sparrow with three races. The salt-marsh
species breeds along the Atlantic coast from Maine to Virginia; Nelson’s species
breeds from Maine inland across northern North America to the prairie provinces.
Combined, the two species winter along the maritime coasts of the Atlantic Ocean
and Gulf of Mexico west to Texas. Does the maritime breeding salt-marsh sharp-tail
ever cross to the Gulf coast to winter? How far north along the Atlantic coast does the
inland breeding Nelson’s sharp-tail winter? These are among the questions they hope
to answer.

Curt Adkisson (see page 14) continues his research on blue jay caching behavior.
Currently he is focusing on individuals that harvest from Archbold oaks and cache in
adjacent citrus groves.

The Collections. Valuable specimens continue to be added to the collections
housed at Archbold Biological Station. Among others added were study skins of
Florida specimens of scrub-jays, blue jays, short-eared owls, band-rumped storm-
petrels, sharp-tailed sparrows, and calliope and broad-tailed hummingbirds. Bob
Duncan, Mike McMillian, Wayne Hoffman, and Ron Smith were among the
donors.

The Bird Lab lost a long-time friend and collaborator on 28 January 2000 when
William B. Robertson, Jr., died at home in Homestead, Florida.

Scrub-jay research team, April 2000.
Front L-R: Glen Woolfenden, Wendy
Reed (Iowa State Univ.), Reed Bowman,
Brent Sewell, Jan Woolfenden; Kim
Brand & Tina Fleischer (Univ. South
Florida). Middle L-R: John Fitzpatrick
(Cornell Univ.), Larry Riopelle, Michelle
Dent, Bob Curry (Villanova Univ.). Back
L-R: Arthur Fleischer, Steve Schoech
(Indiana Univ.), David Aborn (Univ.
Tennessee), Matt Shawkey.
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Avian Ecology Lab

Project Director: Reed Bowman
Post-doctoral Associates: David A. Aborn
Research Assistants: Patricia M. Barber, Michelle L. Dent, Arthur L.
Fleischer, Craig A. Faulhaber, Taber Loree, Donnelle L. Schwalm, Seth
Stapleton, Diana Swan 
Graduate Student Intern: Matthew D. Shawkey, University of South Florida
Interns: Sonya C. LeClair, University of Vermont; Arieh M. Levine, Wake
Forest University; Brent J. Sewell, Penn State University
Volunteers: Sabina Pfister, Dietliken, Switzerland
Outside Collaborators: G. Thomas Bancroft, The Wilderness Society;
David R. Breininger, Dynamac Inc., NASA; Robert L. Curry, Villanova
University; Hugh I. Ellis, San Diego University; John W. Fitzpatrick, Cornell
University; Nathalie Hamel, University of Washington; David L. Leonard,
University of Florida; John Marzluff, University of Washington; Stephan J.
Schoech, University of Memphis; Bradley M. Stith, University of Florida

Life history strategies of species are finely-tuned to their environment through natu-
ral selection. However, human alterations of those environments occur at a variety of
ecological and spatial scales; from alterations in the composition and availability of
foods, to changes in the structure and composition of vegetative communities,
changes in predator community structure and composition, alteration in spatial and
temporal regimes of ecological processes such as fire, and broad-scale changes in the
structure and composition of entire landscape mosaics. Species may be able to
respond to some of these anthropogenic changes or they may be evolutionarily con-
strained. Research in the Avian Ecology Lab focuses on understanding many of these
anthropogenic ecological changes and their impact on birds at a variety of scales,
from physiological and behavioral responses to population and community respons-
es. We use a combination of longitudinal, observational studies and controlled exper-
iments to identify ecological patterns and then to test the effects of specific variables.
In particular, our research has focused on the effects of urbanization on the demogra-
phy and social biology of the Florida scrub-jay (Aphelocoma coerulescens) and on the
effects of multiple resource management (grazing, forestry, human recreation, mili-
tary training, and endangered species management) on both Florida scrub-jays and
red-cockaded woodpeckers (Picoides borealis), both federally-listed species. Here,
we discuss just a few of our research approaches.

Anthropogenic Effects on Bottom-up Mechanisms of Population Regulation.
An active area of theoretical and empirical interest in ecology is the relative impor-
tance of top-down (predators and parasites) versus bottom-up (food or productivity)
influences on the regulation of populations. Urbanization is likely to strongly affect
both the availability of food (reduction in natural foods, availability of anthropogenic
foods) and the composition of the predator community (introduction of novel preda-
tors and changes in the abundance of native predators). Our research has increasing-
ly focused on bottom-up processes regulating suburban scrub-jay populations, (see
photo, page 74 right). Urbanization does influence predator communities, but these
changes do not appear to influence nest success rates of urban-nesting scrub-jays.
However, urbanization decreases arthropod populations and scrub-jays in suburban
habitats make fewer trips and deliver less food to nestlings than jays in natural habi-
tats. As a consequence, within-brood size asymmetries and brood reduction are high-
er, and fledgling production and post-fledgling survival are lower than in the jay pop-
ulation at Archbold. To test if these patterns were related to differences in food, we
experimentally provisioned young nestlings with a high-protein supplemental diet.
Supplementation decreased brood reduction and increased the number of fledglings

• Published 3 papers in peer-reviewed
journals or symposium proceedings. 

• Convened 2 symposia on the effects 
of urbanization on birds; edited 26
papers from the symposia to be pub-
lished in 2001. 

• Presented 16 papers at professional
meetings, including 2 invited talks.

• Continued long-term demographic 
studies of 3 populations of marked
birds, monitoring 120 families of scrub-
jays in 2 populations and 32 red-cock-
aded woodpeckers families. 

• With Stephan Schoech, received
$270,000 NSF grant, “Timing of 
reproduction in birds: nutrition/
endocrine interactions;” Managed 5
projects with outside funding of
$350,000. 

• Served as advisor for 3 Master’s 
students and on the committees of 4
others.

Fig. 1. Variation in the timing of 
breeding between Florida scrub-jay
populations in suburban and natural
scrub and between-year patterns 
relative to the long-term mean date of
first clutch initiation.

Accomplishments 1999–00
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and their post-fledgling survival, suggesting that diet may be limiting productivity.
However, jays readily use anthropogenic sources of food, such as bird feeders,
peanuts, and pet foods. Access to supplemental food results in earlier laying dates and
decreased between-year variation in laying date. We know little about the cues birds
use for making reproductive decisions, but when anthropogenic changes alter the 
predictive value of those cues, an inappropriate response may occur. Although 
earlier breeders have better nest success, suburban scrub-jays did poorest relative to
scrub-jays in natural habitats when the difference in laying date was greatest. If jays
use supplemental food as a cue, they may initiate breeding early in years when arthro-
pod abundance is delayed and delaying breeding is the appropriate response (see Fig.,
page 12). To assess the mechanisms by which supplemental food affects timing of
breeding, we have collaborated with Steve Schoech to conduct controlled supple-
mental feeding experiments on jays at Archbold, where we vary the nutritional 
content of the food. The experiments are designed to assess whether specific 
nutrients, such as protein or lipids, mediate physiological precursors to breeding or
whether the spatial and temporal predictability of food serves as a cue.

Habitat Fragmentation and Effects on Dispersal and Metapopulation
Dynamics. Spatially-explicit population models depend, in part, upon empirical data
on the movement patterns of individuals across spatially heterogenous landscapes, yet
few of these data exist. Florida scrub-jays are relatively sedentary, frequently 
dispersing only one or two territories from home. Yet habitat fragmentation reduces
the size of habitat patches, reducing the number of contiguous jay territories, increas-
es the distance between patches, and alters the habitat types that occupy the matrix
(see map, this page). Jays may readily move when they can perceive other jay 
territories, but some may decide to disperse beyond their perceptual limits. We 
developed a series of logistic regression models to examine under which set of 
demographic, social, and landscape conditions are male and female jays more likely
to disperse beyond their local neighborhood. Females are more likely to disperse
beyond their perceptual range than males. Females were more apt to leave if their
natal patches consisted of few territories with poor demography success. Males were
more apt to leave if they were young, and their natal patches consisted of many 
territories with good demographic success. Males may leave to avoid competition, but
females may leave to improve their probability of finding a mate. We also are using
radio-telemetry to assess movement patterns of pre-breeding jays as they explore their
landscape and GIS models to examine the characteristics and size distributions of
habitat gaps dispersing birds must have crossed to get from one point in a landscape
to another. All these data can improve the validity of movement decision rules in 
spatially-explicit population models. With several outside collaborators, we are using
spatially-explicit models to account for the differing effects of habitat fragmentation,
isolation, and patch size on the extinction vulnerability of different jay metapopulations.

All our long-term demographic studies on Florida scrub-jays and red-cockaded
woodpeckers continue. Cumulatively, we have over 20 years of detailed demograph-
ic data from our marked populations of birds.
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Bird Research: Behavioral Ecology,
Physiology, Conservation Biology,
and Ecological Endocrinology
Curtis S. Adkisson, Virginia Polytechnic Institute
Robert L. Curry, Villanova University
Hugh I. Ellis, University of San Diego
Ronald L. Mumme, Allegheny College
Stephan J. Schoech, University of Memphis

Curtis Adkisson. Blue jays (Cyanocitta cristata) are abundant in human-dominated
habitats throughout eastern North America and are spreading westward. It is unclear
how hundreds of blue jays exist in the citrus groves (Keck Grove) adjacent to
Archbold Biological Station (S of Archbold Rd.). One clue comes from their caching
of acorns obtained from the Red Hill section of Archbold, to the north, and from the
mixed woods and scrub to the west. By placing transmitters on selected birds,
Adkisson established that these birds spend virtually all their time in the groves,
except when they are harvesting acorns to cache in their home ranges. In 1997 and
1999 certain individuals regularly flew several round trips of at least 4 km daily for 2
months, in caching about 5000 acorns from Red Hill, and from areas west of the
grove, in the grove. During winter (October-March), they appeared to remain in the
immediate vicinity of those caches, virtually undetectable unless wearing an active
transmitter. A hypothesis is that this is a response to wintering Cooper’s hawks. In the
dry fall of 2000, caching activity was lower than in the previous 8 years, perhaps in
response to a poor acorn crop. The effect of this disturbance on jay populations is
unknown. By continuing to band and transmitter jays living in the Keck Grove,
Adkisson hopes to learn how this fluctuation in local climate has affected their
abundance.

Robert Curry’s (see photo, this page) research on Florida scrub-jays (Aphelocoma
coerulescens) during 1999-00 focused on the influence of ecological factors on tim-
ing of breeding. Curry’s work included 4 months at Archbold during a sabbatical
when he edited and analyzed the Station’s weather data sets, and integrated these with
data on scrub-jay demography (1970-00) and on availability of foods used by the jays
(1988-00) (see also; Bird Research, pages 10-11). This research focuses in part on the
possible effects of climate change on breeding phenology, which could have implica-
tions for demography and population persistence. For example, egg-laying date in the
Mexican jay (A. ultramarina) has advanced in Arizona in association with warmer
spring nights. Evidence from Archbold scrub-jays provides a counter-example: there
has been no trend in laying date over the past 3 decades. Over the same period, cli-
mate variables have changed little in peninsular Florida. Whether scrub-jay phenolo-
gy would shift even if Florida’s climate were to change is questionable, because the
timing of breeding appears to be determined by abundance of food (acorns, lizards,
and frogs) well in advance of laying and not by weather just prior to clutch initiation.
Relationships between phenology, demography, and food resources suggest that land-
scape-level habitat patterns are important for scrub-jay population success.
Destruction of seasonal wetlands, though used little by foraging scrub-jays, could
reduce herp abundance, delay onset of scrub-jay breeding, and influence demography.
Habitat fragmentation, and resulting reduction in fire frequency and changes in suc-
cessional dynamics, could affect acorn production, resulting in further consequences
for scrub-jay demography. 

Hugh Ellis. Previously, Glen Woolfenden, Reed Bowman, and Ellis had deter-
mined that the daily energy budgets (DEB’s) of male suburban Florida scrub-jays (see
also; Avian Ecology, pages 12-13) were twice as high as the DEB’s of males in natu-
ral habitats at Archbold Biological Station. In summer 1999, we were interested to
learn if that difference was reflected in the basal metabolic rate (BMR). BMR is a

Robert Curry
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function of evolutionary selection, whereas DEB is an index of ecological demands.
By looking at BMR, we could determine if there was a physiological explanation for
the difference in DEB’s and if there were metabolic differences related to either sea-
son or gender. No difference in BMR was detected between day and night or among
seasons (spring, summer, fall). We were unable to show a molting effect on BMR. We
found that suburban breeding males have a BMR 14% higher than breeding males in
natural habitat, but it is not significantly higher. Scrub-jay BMR is 81.2% of that
expected for a passerine bird of its size, including the blue jay. This is consistent with
our findings that scrub-jay DEB is low.

Ronald Mumme, a regular visitor to Archbold since 1986, continued his research
on the conservation biology of Florida scrub-jays. He, and Stephan Schoech, have
primary responsibility for censusing and maintaining records of the scrub-jay popu-
lation in the scrub-jay “south tract,” (tracts 19,30,31, & Hicoria; see map [b], page 34)
the portion of Archbold south of the main scrub-jay study area (the scrub-jay “demog-
raphy tract”). During 1999-00, Mumme focused on the extent of roadside mortality
in the jays along Old State Road 8 since the 1995 widening of the right-of-way.
Results obtained from the experimental tract during 1986-95, before the right-of-way
widening, were published (2000) in Conservation Biology in a paper co-authored
with Schoech, Glen Woolfenden, and John Fitzpatrick.

Stephan Schoech (see photo, this page) has been collaborating with Reed
Bowman on a study of thenutritional physiology of Florida scrub-jays. They noticed
that suburban jays, which Bowman has been studying since 1992 (see also; Avian
Ecology, pages 12-13), always initiate reproduction earlier than jays in natural habi-
tats at Archbold. This difference may be attributable to abundant anthropogenic foods
available in the suburbs and may be expressed as a difference in the reproductive
physiology of breeding females between the two sites. A 1998 pilot study compared
a number of physiological parameters in breeding females at the two populations,
e.g., plasma levels of calcium, protein, and the reproductive hormones luteinizing
hormone (LH) and estradiol (E2), as well as total body lipids, a measure of condition.
Results suggested that Archbold jays might be limited by dietary proteins.
Furthermore, the utilization of stored fats by females at both sites in the period imme-
diately preceding egg-laying hints at a role for lipids in a female’s decision of when
to initiate reproduction.

An NSF grant has allowed them to conduct follow-up experiments to determine
whether protein, fat, or a combination of both were critical. During 2000, in the scrub-
jay “south tract” (see Mumme, above) of Archbold, they provided jay families with
custom-made supplemental diets that were either high in fat or high in fat and protein
(a diet high in just protein was unpalatable). All supplemented jays advanced the date
of clutch initiation relative to unsupplemented controls. Although females fed fat plus
protein tended to lay earlier than those fed fat alone, there was no statistical differ-
ence. Supplemented females laid larger clutches and had more young survive to inde-
pendence, suggesting a fitness benefit to early breeding. These findings fail to sup-
port the hypothesis that jays in natural habitats are protein limited but rather suggest
that the high-energy fat is important by increasing the overall condition of a female.
Future work includes endocrine analyses (LH, E2, and leptin) of the blood samples
from 2000. Information about the hormonal status of breeding females will give us a
better understanding of the effect of nutrition on the reproductive physiology of
female scrub-jays.

Steve Schoech
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Ethology

Project Director: Jack P. Hailman
Principal Collaborator: Glen E. Woolfenden
Graduate Students: Douglas A. Kramer, M.D.; Peter E. Midford, University
of Wisconsin
Volunteer: Elizabeth D. Hailman, University of Wisconsin
Outside Collaborators: Jill M. Goldstein, University of Georgia; Ronald L.
Mumme, Allegheny College; Stephan J. Schoech, Indiana University

Behavior of the Florida scrub-jay (Aphelocoma coerulescens) remains the principal
research although other avian species and the gopher tortoise have also been studied
in previous years. The overall aim is to compile a complete behavioral dossier
(ethogram), an aim that has led to many in-depth specific studies along the way. As
the project enters its third decade, emphasis has been placed on cognitive aspects of
foraging and caching behavior. 

Each individual scrub-jay buries thousands of acorns every fall. Many studies of
other caching species have shown that captive birds can find food items that they
hide, which fact demonstrates a memory but leaves certain ecologically relevant
issues open. By marking individual acorns seen to be buried by individually color-
banded scrub-jays, Douglas Kramer showed not only that the jays re-find their own
caches, but moreover do it amidst caches of other individuals in the same area. 

Do jays re-find their caches simply by digging at familiar sites when they are hun-
gry, thus finding items more or less by surprise? Or, do the birds “understand” that
the items have a physical existence apart from their perception of them? This “object
permanence” issue was first raised by the great Swiss developmental psychologist
Jean Piaget when observing his own children. If a child retrieves an item that he or
she watches you hide, then the child must understand that the item continues to exist
even when not visible - an understanding that develops by about one year of age.
Hailman did a similar experiment with the scrub-jays, showing that most birds read-
ily dug up a peanut-half they watched him bury. In one family, though, no individual
dug up the item so perhaps not all birds learn object permanence readily.

Jays probably learn specific kinds of foraging sites partly by trial and error, but
can they also learn from watching and interacting with experienced individuals?
Peter Midford taught certain individuals to forage for peanut bits that he buried in
the middle of a plastic ring laid on the sand. Other birds learned from those taught,
and adults remembered the context from one year to the next, although juveniles
quickly forgot it. Midford also showed that the behavior could be transmitted from
one jay family to another by dispersing birds, thus establishing a basis for possible
foraging traditions.

Finally, the most difficult cognitive problem tested the jays’ abilities to recognize
a transformed food item, an ability called “object invariance.” Hailman allowed hand-
tame individuals to extract the nut from half a peanut, and while the bird was still on
his hand, turned over the empty shell. A few birds immediately “understood” that this
is the same empty shell so did not try to peck it open or take it from Hailman’s hand.
Most individuals, however, did try to open or remove the empty shell so had to learn
the object invariance, which they did at varying rates. One scrub-jay never learned the
object invariance even after many more trials than taken by the slowest learner.

Accomplishments 1999-00

• Published 2 papers in peer-reviewed
journals on Florida scrub-jay behavior.

• Presented research results on 
scrub-jay cognition at 2 international
meetings.

• Peter Midford completed a Ph.D. and
Douglas Kramer an M.S., both being
on scrub-jay behavior.

• Initiated new studies of tameness and
terrestrial locomotion in scrub-jays.

• Founded a monthly ornithological 
journal club at Archbold.

Accomplishments 1999–00
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Entomological Research

Project Director: Mark A. Deyrup (see photo, page 48 left)
Graduate Student: Teresa Justice, East Carolina University
Intern: Joshua Ladau, Cornell University
Outside Collaborators: James E. Carrel, University of Missouri; Stefan
Cover, Harvard University; Lloyd Davis, Florida Department of Agriculture;
Thomas Eisner, Cornell University; Vincent Golia, Boynton Beach; Karl V.
Krombein and Beth B. Norden, Smithsonian Institution; Samuel D. Marshall,
Hiram College; Lubomir Masner, Canadian National Collection of Arthropods

Exotic Ants in Florida. Archbold Biological Station, famous for studies of rare
native species, seems an odd launching place for a study of non-native insects. The
Station, however, has many exotic species, just like every other site in Florida. In
1982 an African ant was found in the fenceline bayhead (Tract 7), the first record of
the species in the US. The fenceline bayhead was probably not the Ellis Island for this
species, as we later found specimens in a bottle of unsorted arthropods collected by
Walter Suter in Palm Beach Co. in 1965. This exotic discovery started a project cul-
minating 18 years later in a long publication on exotic ants throughout Florida. The
project began with the collaboration of James Trager, and after he moved to
Missouri, the survey was joined by Lloyd Davis and Stefan Cover.

As a group, Florida’s exotic ants are notable in several ways. There are 52 species,
the largest number for any state, or for any area of the world. Almost all come from
the tropics and subtropics, with a surprising number (22 spp.) from the distant Old
World tropics. It appears there was an early influx of Old World species: 16 were
already present by 1940, including some much earlier arrivals. New World exotics,
rather mysteriously, did not arrive in numbers until later: 24 species were not known
from Florida until after 1940.

Ants have contributed unusually high numbers of exotics to Florida. The superior
colonizing ability of ants may be to blame; social systems of ants can be seen as an
ingenious strategy that combines advantages of intensive care for offspring with high
reproductive potential. It is a bit like a large human family in which older children
take care of their younger siblings and do all other work, except that the queen ant
achieves her leisure status at a time of life when she can still produce hundreds, or
thousands, of additional offspring. A single queen may mother an empire. 

Florida’s Fabulous Insects. Despite the best efforts of educators, functional bio-
logical illiteracy is common. This is not really anybody’s fault. The basic topics of
biology, such as genetics, cell biology, and physiology have become so swollen with
information that they fill all available space in curricula. Supplied with this basic
knowledge, young adults are sent out into the living world, which is just like sending
them into a library with an education well grounded in the alphabet and grammatical
rules, but with a vocabulary of about a dozen words. The general level of entomo-
logical knowledge is a splendid example of this functional illiteracy. Even in most
universities, courses in entomology have been cut back or eliminated. Publication of
a general book on Florida insects in 2000 (Florida’s Fabulous Insects, World
Publications; see photo, this page) is an attempt to fight entomological illiteracy with
a concentrated dose of insect natural history. The text was written at Archbold; the
many color photographs are mostly by Brian Kenney, supplemented with photos by
more than 20 other naturalists, including Pete Carmichael, Thomas Eisner, and
James Lloyd.

Bees of the Archbold Biological Station.
“Oh, happy the lily, When kissed by the bee;
And, sipping tranquilly, Quite happy is he.”

(Duet from Ruddigore, Gilbert and Sullivan 1887)
Setting aside encrypted Victorian sexual allusions and illusions, there are still plenty
of prevalent misconceptions about  relationships between bees and flowers. Most
revolve around overestimations of the strength and closeness of the mutualism.

Florida’s Fabulous Insects, published
in 2000, was written by Mark Deyrup. 

• Published 5 scientific papers, and the
text for a general book on Florida
Insects. 

• Paticipated in the All-Taxon Biological
Inventory of the Great Smoky
Mountains National Park: survey of
ants, with Stefan Cover.

• Continued gathering site records of
ants for the Ants of Florida project,
especially in the Florida Panhandle;
211 species of ants are now known
from Florida. 

• Published records of 6 species of
exotic ants not previously recorded
from Florida, and assembled evi-
dence that ants are continuing to be
accidentally imported. 

• Added thousands of specimens to the
Archbold collection of arthropods as
part of the continuing survey of the
insects and spiders of the Station.

• Continued the “yellow bowl project,”
(begun in 1998) intensively collecting
minute wasps of the families
Scelionidae, Diapriidae, and
Ceraphronidae for Lubomir Masner’s
taxonomic studies.

Accomplishments 1999–00
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Deliberate pollination by bees, for example, is not known to occur at the Station, or
anywhere else. Presumably, this is because there is almost no chance that an individ-
ual bee or its offspring would significantly benefit from increased seed production by
its host plant. Likewise, specific mutualism, in which a species of bee and a species
of plant are exclusively dependent on each other, seems very rare, in spite of the the-
oretical appeal of insured reciprocity. Most ecological communities probably lack the
stability needed for evolution and maintenance of simplistic mutual relationships
between bees and plants. While bees and bee-pollinated plants are co-evolved in a
deep phyletic sense, individual species usually show varied and complex relation-
ships. 

At the Archbold Biological Station we have been documenting for many years
these patterns and others in studies of the 115 species of bees on the Station and the
136 species of flowering plants they are known to visit (see photo, this page). Many
species of bees visit numerous unrelated flowers, although individuals of these
species usually show “flower constancy,” going from flower to flower of the same
species. Dialictus placidensis, for example, visits at least 43 species of flowers on the
Station, from Agalinis to Ximenia. Similarly, many flowers host a batch of bees; gall-
berry (Ilex glabra), for example, is visited by at least 28 species. Some bee/flower
relationships are apparently not mutualistic. Although Lake Placid scrub mint
(Dicerandra frutescens) is visited by seven species of bees, none are likely to con-
tribute significantly to pollination; this appears to be a fly-pollinated plant. There are
a few bees that seem to be dependent on pollen of only one or two plants at the
Station. Andrena fulvipennis, for example, appears to depend on silk grass (Pityopsis
graminifolia), a species visited by many other insects. Elsewhere, however, A. ful-
vipennis is found on seven additional genera of plants. This instance is a model for
how host-specific populations, and eventually species, may evolve in areas where
host choices are limited, as in the depauperate upland flora of the southern Lake
Wales Ridge. There are many other insights beginning to emerge from this commu-
nity-level study of bees. 

Community-level studies need a community of scientists. This is one reason why
such studies are rare. The bee project requires accurate inventory and identification of
plants, which has been going on ever since Richard Archbold brought Leonard
Brass to the nascent biological station. Native bees have also been studied on the
Station for many years, as demonstrated by a gradual increase in the bee inventory.
Karl Krombein’s project (late 50’s, early 60’s) on bees that can be induced to nest in
hollow dowels brought the number of species up to about 30. Howard Weems dou-
bled this number with a flight trap (1978-79) in the area that is now the butterfly gar-
den. Documenting bee and flower associations was begun in 1982, and preoccupied
some early interns in the invertebrate lab, especially Andrew Schreffler and James
Cronin. By 1995, 105 species of bees were known from the Station. In 2000,
Jayanthi Edirisinghe (see photo, this page), a Fullbright scholar from Sri Lanka, did
an intensive project on bees and their floral hosts. The number of species seems to
have leveled off at 113, but more floral associations are still being added. Beginning
in 1982, we have also been collecting records and specimens of flies, wasps, and other
insects on flowers. Little by little, we are putting together a picture of the interlock-
ing complexities of insect/flower relationships at the Station.

Lithurgus gibbosus (Hymenoptera:
Megachilidae) on Opuntia humifusa

Jayanthi Edirisinghe, University of
Peradeniya, Sri Lanka
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Chemical Ecology

Project Director: Thomas Eisner, Cornell University
Outside Collaborators: Athula Attygalle, Cornell University; Carmen
Rossini and Andres Gonzalez, University of Montevideo
Graduate Students: Alexander Bezzerides and Vikram Lyengar, Cornell
University
Project Assistant: Maria Eisner, Cornell University

We have continued to study the sexual selective strategy of Utetheisa ornatrix, an arc-
tiid moth that depends on defensive pyrrolizidine alkaloids for survival. The moth
obtains the alkaloid as a larva from its foodplant, and retains it through metamorpho-
sis into the adult stage. The adult female transmits alkaloid to the egg, as a result of
which she incurs an alkaloid deficit. She makes up for this shortfall by mating with
numbers of males, which transmit alkaloid to her with the sperm package. The female
mates preferentially with larger males, which bestow large alkaloidal gifts. Body size
is a heritable trait in Utetheisa, as the result of which the female, by choosing larger
males, begets larger sons and daughters. These are respectively more successful in
courtship, and more fecund. Therefore, by being discretionary in her choice of mate,
the female is enabled to receive large alkaloidal gifts, and genes that provide for
increased fitness of her offspring. Utetheisa has proven to be an ideal experimental
animal, and we remain committed to its further study.

We have completed our study of one of Archbold’s more endearing insects, the iri-
descent blue chrysomelid beetle, Hemisphaerota cyanea (see photo, this page). We
have elucidated the mechanisms by which the adults secure foot adhesion for defense,
a mechanism that involves committing all their 60,000 tarsal bristles to contact with
the substrate. The bristle tips are wetted by an oil, which serves as the adhesive. We
have succeeded in identifying the chemicals that make up the oil, the first time that
this has been achieved for tarsal adhesives in insects. In addition, we completed a
study on the larva of Hemisphaerota, which protects itself by way of a dorsal shield,
constructed from fecal strands.

Project Director: William E. Conner, Wake Forest University
Outside Collaborators: Thomas Eisner and Frank Schroeder, Cornell
University
Graduate Students: Nickolay Hristov and Reed Johnson, Wake Forest
University

Another arctiid moth Cosmosoma myrodora provides an interesting contrast to
Utetheisa (described above). Only male Cosmosoma collect pyrrolizidine alkaloids
and they do so as adults. They acquire the alkaloids by nocturnal visitation at dogfen-
nel, Eupatorium capillifolium, and its relatives.  Males regurgitate on the plant and
reimbibe an extract rich in surface alkaloids. An aliquot of the alkaloids is quickly
transferred to flocculent-filled pouches on the venter of the insect and to the male
reproductive tract. During courtship male Cosmosoma shower (see photo, this page)
the female with flocculent providing her with an instantaneous defense in the form of
an alkaloidal shield. During copulation the male transfers additional alkaloids to the
female in a spermatophore. Whether females choose mates based on their ability to
provide alkaloid is an open question that we hope to address.

Hemisphaerota cyanea (Coleoptera:
Chrysomelidae)

A male (at right) Cosmosoma myrodo-
ra (Lepidoptera: Arctiidae) showers a
female with an alkaloid flocculent.
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Spider Research: Ecology and
Evolution

James E. Carrel, University of Missouri
Margaret A. Hodge, College of Wooster
Samuel D. Marshall, Hiram College

Jim Carrel studies the chemical ecology of toxic insects at Archbold, particularly
antipredator defenses of beetles and caterpillars. Some of these projects are collabora-
tive efforts with Thomas Eisner (see page 19) and Mark Deyrup (see pages 17-18).
Recently Carrel demonstrated that aposematic caterpillars, Uresiphita reversalis, use
substances in their integument to ward off several species of spiders, but this defense
does not deter assassin bugs, Zelus sp., which quickly poke their sharp beaks into the
soft larvae (J. Kansas Entomol. Soc., in press). Also, he and his students are continu-
ing long-term monitoring of populations of four rare, scrub-endemic spiders to docu-
ment the pattern of interannual variation in spider densities. For example, he showed
that the red widow spider, Latrodectus bishopi, exhibited an 80-fold variation in den-
sity during 1989-98 (Fla. Entomol., in press). This work will form the basis for future
manipulative studies aimed at understanding the causes of population variation in
scrub-adapted spiders. In collaboration with his wife, Jan C. Weaver, Carrel has ini-
tiated an inventory of the arthropods that live as a community in, and derive their
livelihood from, leaf litter produced by scrub plants.

Margaret Hodge. Intraguild predation (IGP) refers to predatory interactions
between different species which use similar resources. Hodge studied the potential for
IGP interactions between two species of wolf spiders sympatric in scrub habitats at
Archbold: Hogna osceola (the larger species) and H. ceratiola. These two species rep-
resent over 80% of the nocturnal wolf spider fauna. I measured diet and habitat use and
report here on the latter. Discriminant analysis of habitat use found that H. osceola
tends to forage in vegetation, whereas H. ceratiola tends to forage on open sand. The
two species overlap, however, in their use of leaf litter. As leaf litter has more insect
prey than open sand, field-enclosure experiments were designed to examine how inter-
specific interaction affects ground substrate preference by the two species. When alone
in enclosures, H. osceola preferred leaf litter and H. ceratiola showed no distinct pref-
erence for either substrate. When both species shared the enclosure, H. osceola
retained their preference for leaf litter while L. ceratiola exhibited a distinct preference
for sand. In addition, H. ceratiola gained significantly less weight when with H. osce-
ola than they did when in enclosures by themselves, indicating a potential interference
effect of H. osceola. These results suggest that habitat use by H. ceratiola may be
mediated by IGP interactions with H. osceola.

Sam Marshall. Florida has nine burrowing wolf spiders in the genus Geolycosa,
(see cover drawing) seven of which live in scrubs and sandhills across the state (see
map, this page). Marshall’s current research focus has been to: (1) estimate the evolu-
tionary relationships among Floridian Geolycosa populations and species using com-
parisons of cytochrome c oxidase subunit I mitochondrial DNA sequences, and (2) use
the hypothesized relationships to infer the historical patterns of the evolutionary diver-
sification of Geolycosa in Florida. Preliminary phylogenetic analyses of the gene
sequence data suggest that (1) Floridian Geolycosa are not a monophyletic assem-
blage, (2) G. xera, G. escambiensis, G. hubbelli, G. patellonigra, and G. micanopy are
not valid species in a phylogenetic sense, and (3) the two distinct ecological morphs of
Geolycosa (i.e., those pale species that build burrows in barren areas vs. those dark
species that colonize areas covered in leaf litter) have evolved repeatedly in Florida.
The data suggest that the Geolycosa of eastern USA are derived from ancestors in the
western Panhandle, and that the pattern of divergence within Florida occurred from
west to east, rather than from north to south as previously proposed.

James Carrel

Distribution of two Florida Geolycosa
spiders; G. micanopy (solid circles) is a
widespread species and G. hubbelli
(open triangles) is restricted to central
ridges.
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Vertebrate Research

James N. Layne: Research Biologist Emeritus

Two field projects conducted during 1999-00 included a roadside bird- and vertebrate
highway mortality survey in south-central Florida and an armadillo track census at
Archbold. During 1974-81, counts of 21 bird species and road-killed vertebrates were
conducted (Jan. & July) on a 505-km route including portions of 5 counties. These
surveys were repeated in 2000 (Jan. & July) to detect any changes in bird populations
and in species composition and in frequency of vertebrate highway mortality in the
18-year interval. Cattle Egret numbers were slightly to greatly reduced in 2000 com-
pared to 1974-81 (see Fig., this page). Of nine raptor species surveyed, five showed
declines and four species increases or no significant change. The northern harrier and
burrowing owl experienced the most marked declines, 79% and 100%, respectively,
while the osprey exhibited the greatest increase (11-fold) in 2000 compared to 1974-
81. The observed trends in abundance of bird species were not obviously associated
with long-term habitat changes along the route. 

The coyote was added to the list of road-killed vertebrates in 2000, reflecting the
recent increase of this species in south-central Florida. Among mammals, which
account for about 74% of all road-killed vertebrates, armadillos were significantly
fewer in 2000 than in the earlier years. The frequency of armadillo tracks in track cen-
suses at Archbold was substantially lower in 2000 than in earlier years (1974-96). The
evident reduction in armadillo numbers in the region is paralleled by a reported recent
population decline in Texas and is not obviously correlated with any environmental
factor.

Walter E. Meshaka, Jr.: State Museum of Pennsylvania

Long-term data sets on the ecology of the herpetofauna of Archbold Biological
Station and the southern Lake Wales Ridge are the source of two collaborative proj-
ects with James Layne. The first project, a manuscript in press with Florida Scientist,
examines the relationship of species diversity and evenness with a 70-year absence of
fire on Archbold’s sandhill habitat. The results of the study provide an important test
for a conservation approach to sandy upland habitat management. Our second project
concerns the ecology and biogeography of the herpetofauna of southern Florida. We
are analyzing field and museum data for the region from the southern end of the Lake
Wales Ridge south to the Florida Keys. We hope to update a similar study published
50 years ago.

Fig. 1. Long-term trends in relative
abundance of the cattle egret on road-
side bird censuses in south-central
Florida.

Walter Meshaka
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Vegetation and Climate History from
Lake Wales Ridge Lakes

Research Associate: William A. Watts, Trinity College Dublin, Ireland
Outside Collaborators: Eric C. Grimm, Illinois State Museum; Barbara C.
S. Hansen, University of Minnesota; George L. Jacobson Jr., Heather
Almquist Jacobson, and Ann Dieffenbacher-Krall, University of Maine

Bill Watts and colleagues have studied the vegetation and climate history of Florida’s
Lake Wales Ridge by pollen and plant macrofossil analysis of lake sediments. They
try to find long time-sequences in order to compare the vegetation record of the
Holocene, roughly the last 10,000 years, with the vegetation of the Last Glacial
Period which preceded it. Sediments dating from the present to about 60,000 years
ago occur at Lake Tulane (see photo, this page), Avon Park, Florida (28 mi. N of
Archbold; see map, this page). This very detailed record, well-dated by many radio-
carbon dates, is the most comprehensive known from the eastern United States.
Archbold’s Lake Annie also contains an old but less complete sedimentary record.
Old sediments are difficult to find because lake water-levels fell during the Glacial
Period, due to lowered sea-levels (to which upland aquifers are linked) and perhaps
to reduced precipitation. For example, Buck Lake (3 mi. N of Lk. Annie) now holds
19 m of water and 6 m of sediment which began to be deposited 8,500 years ago as a
peat with shallow-water aquatic plants. This evidence, paralleled in other sites, sug-
gests that the regional water table was 18-20 m below present before 8,500 years ago.
Most Florida lakes are relatively shallow and their basins were dry until the early
Holocene. We find that lakes of at least 40 ha with water depths of 18 m or more are
the most likely to yield long sedimentary records. Few such lakes are known but prob-
ably there are more to be found.

Pollen diagrams from Ridge lakes are pine-dominated for the last 5,000 years, but,
in the earlier Holocene, oak and herbs dominate, suggesting a drier climate than now.
In the preceding 50,000 years at Lake Tulane, pine and oak/herbs alternate in domi-
nance. Thus pine dominated 36,000-44,000 years ago, oak/herbs 46,000-58,000 years
ago. Shorter periods of dominance by either also occur. We assume that pine-domi-
nance means a wetter climate similar to the present. Oak/herb assemblages mean drier
climate and lower water tables. This is supported at Lake Tulane by sedimentary evi-
dence. Pine dominance is associated with organic sediments with few macrofossils,
oak/herb with sediment with a mineral component and numerous seeds and fruits of
shallow-water and shore plants. Notably, there is no significant presence of tropical
plants or northern species at any level of sediment. Thus, we are seeing, in the pollen
layers, alternations in importance of different components of the present Ridge flora.

Eric Grimm and George Jacobson discovered that the striking alternations in
Last Glacial vegetation at Lake Tulane correlate with changes recorded in ocean cores
from the North Atlantic. The sudden discharges of icebergs into the North Atlantic
(Heinrich Events) are contemporary with changes in the Ridge’s vegetation and may
also correlate with melt water discharges from the Great Lakes Region to the Gulf of
Mexico. The presentation of a more detailed analysis of Lake Tulane events based on
a much larger data base is our team’s present major concern. The fact that our Florida
data can be linked to continental-scale events and contribute to the understanding of
world climate change, moves our work from a local regional study to center stage in
climate studies.

Lake Tulane, Highlands County, Florida,
photographed from the west during
1994.

The Highlands County, Florida, portion
of the Lake Wales Ridge, in gray, shows
the many lakes of the Ridge in white.
From north to south the black polygons
indicate lakes Tulane (1), Buck (2), and
Annie (3), and the total distance is 35
miles. Lake Annie is at the northern end
of the Archbold Biological Station.
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Project Directors: Patrick J. Bohlen, Hilary M. Swain
Ranch Manager: L. O'Gene Lollis
Assistant Research Biologist: David H. Anderson (see photo, page 47 left)
Post-Doctoral Fellow: Stanley M. Gathumbi
Research Assistants: Gabriele M. Aborn, Charles H. Brown, Amy Hendrie
(UF-IFAS) Gregory M. Huey, Dan M. Ingall, Jim Johnston (UF-IFAS), Michael
A. McMillian, Lourdes M. Rojas, Jorge A. Rodriquez
Interns: Rachel E. Butzler, Penn State University; Timothy L. Dickson, St.
Olaf College; Christine Edwards, Colorado State University; Laura J.
Spangler, Emory University; Wilhelmina Tsang, Brandeis University
Graduate Students: Matthew J. Baber, Florida International University; Katie
Townsend, University of Florida; Lakeisha Hill, University of Florida
Research Partners:

Institute of Food and Agricultural Sciences (U. Florida): Kenneth L.
Campbell, Donald A. Graetz, Wendy D. Graham, Edward A. Hanlon, Martin
M. Main, Rosa Muchovej, Robert T. McSorley, J. Jeffrey Mullahey, Kenneth
M. Portier, Fritz M. Roka, Joe Schaefer, George W. Tanner
South Florida Water Management District: Alan D. Steinman
Southern Datastream: John C. Capece
Florida Cattlemen's Association: Mike Milicevic; Edgar Stokes
U.S.D.A. Agricultural Research Service: Sam Coleman, Mimi Williams
U.S.D.A. Natural Resource Conservation Service: Pete Deal

Outside Collaborators: Michael L. Avery, USDA APHIS, Wildlife Services;
Kim J. Babbitt, University of New Hampshire; Mark Brown, University of
Florida, Center for Wetlands; Joan L. Morrison, Trinity College; Robert A.
Zielinski and William H. Orem, U.S. Geological Survey

Science Advisory Board. The MacArthur Agro-ecology Research Center
(MAERC) formed a new Science Advisory Board (SAB) to provide outside inde-
pendent review of the research program at MAERC. The SAB evaluates the research
program, submits a general report to the Archbold Expeditions Trustees, and provides
feedback to Archbold and MAERC scientists. The SAB held its first meeting at
MAERC on 16-17 March 2000 (see photo, this page), and will meet every 18-24
months. Current SAB members are: John M. Briggs (Arizona State Univ.), David
Genereaux (North Carolina State Univ.), R. Richard Lowrance (USDA-Agricultural
Research Serv., Tifton, GA), and Judith L. Meyer (Univ. Georgia).

Experimental Pastures Project. The experimental pastures project continues to be
the main focus of the research program at MAERC. The project consists of a 420-ha
array of 16 experimental pastures, 8 each of improved summer pastures and semi-
native winter pastures. The cattle stocking treatments were started in fall, 1998. The
project investigates the effects of cattle stocking density on nutrient loads in surface
water, soil chemistry, and various ecological characteristics of the pastures. There are
two replicate treatments of four different cattle stocking densities (control, low, mid,
and high) in each pasture type. Cattle are in the summer pastures during May-October
and in the winter pastures during November-April. Three major projects in the exper-
imental pastures are supported through various agencies. Funding from South Florida
Water Management District, Florida Department of Environmental Protection (DEP),
and U.S. Environmental Protection Agency supports collection and analysis of water
samples for calculation of nutrient concentrations and loads from the experimental

The MAERC Science Advisory Board
meets at Archbold on 16 March 2000.
L-R: Judith Meyer, John Briggs, David
Genereaux, and Richard Lowrance.

• Organized the first meeting of the
MAERC Science Advisory Board, 
15-17 March 2000.

• Awarded a 2-year grant from the 
U. S. Department of Agriculture
National Research Initiative for new
research on nutrient cycling in 
seasonal wetlands in relation to 
grazing and grazing land use

• Awarded a 3-year grant from the 
U. S. Department of Agriculture
National Research Initiative for 
continued support of integrated 
economic and ecological research 
in the experimental pastures.

• Established a new array of 22 
fully-instrumented groundwater wells.

• Co-sponsored an agro-ecology field
day for in-service training of UF-IFAS
extension and other personnel on the
ecology and socio-economic value of
ranch lands.

• Presented results of research at 
many national scientific meetings 
and presented numerous invited talks.

• Co-authored a UF-IFAS extension 
bulletin on the ecology and economics
of Florida ranches.

MacArthur Agro-ecology 
Research Center

at Buck Island Ranch

Accomplishments 1999–00
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The MAERC Science Advisory Board,
with others, visits one of 14 automated
water-quality sampling stations of the
experimental pasture project, 16 March
2001. John Capece, in the center,
supervises the collection and analysis
of water samples.

Fig. 1. Soil carbon-to- phosphorous
(C:P) ratio in wetlands soils in improved
(light column) and semi-native (shaded 
column) pastures at Buck Island
Ranch, compared to pristine (dashed
horizontal line) and nutrient-impacted
(solid line) sites in the Florida
Everglades.

pastures (see photo, page 24). Funding from the U.S. Department of Agriculture's
National Research Initiative (US-NRI) supports a large collaborative project with the
University of Florida (UF) that focuses on integrating the ecological and economic
aspects of sustainable grazing systems, and another project that focuses on nutrient
cycling processes in seasonal wetlands in the experimental pastures. The overall proj-
ect also receives generous annual support from both the UF Center for Natural
Resources and the Office of the Dean of Research at UF Institute of Food and
Agricultural Sciences (UF-IFAS).

Preliminary results of the water quality research show that surface water concen-
trations and loads of total phosphorus (P) are significantly greater from the improved
pastures than from the semi-native pastures. Average total P (TP) concentrations in
1998 and 1999 were 0.46 and 0.58 mg/L, respectively,  in runoff from improved pas-
tures and 0.08 and 0.12 mg/L, respectively,  in runoff from semi-native pastures. The
current target P concentration for beef cattle ranches is 0.35 mg/L. Total annual P
loads in surface runoff were about 6 times greater, on average, from improved pas-
tures than from semi-native pastures. The ratio of biologically active ortho-P in runoff
from the improved pastures was also greater than in runoff from the semi-native pas-
tures. The cattle stocking rate treatments had no consistent significant effect on P
concentrations or loads in surface runoff but stocking rate effects are likely to be
cumulative over a period of several years and may therefore develop later in the
study. These results are summarized in a 2000 report by John Capece, Ken
Campbell, Don Graetz, and Patrick Bohlen to the Florida DEP.

In addition to surface water monitoring, we have also been doing intensive analy-
sis of P concentrations and forms in surface soils of the experimental pastures. This
critical work, led by Don Graetz (IFAS), will help identify P sources and potential
strategies for remediation of excessive P loads. Concentrations of water soluble P, the
most soluble P form and thus the most susceptible to leaching, were greater in the
improved pastures than in the semi-native pastures at all depths and were greatest in
the upper 5 cm of soil (see Fig., this page). The degree of phosphorus saturation in
surface soil was 20% in the improved pastures but only 10% in the semi-native pas-
tures, indicating a possible saturation threshold for significant P release from surface
soil into runoff water. Links between soil P pools and surface water P concentrations
will be a major research focus of the project in the future. Lakeisha Hill (see page
38), UF Master's student working under Graetz's supervision, plans to examine soil P
forms in deeper soil layers to see if these may contribute to P release to surface water.

Although P is the primary concern from a water quality standpoint, we are also
measuring concentrations and loads of different forms of nitrogen (N) in surface
runoff (TKN, NH4+, NOx). As was the case with P, NH4+ concentrations in runoff
were greater from improved pastures than from semi-native pastures in both 1998 and
1999. Nitrate concentrations tended to be greater in the semi-native pastures. These
patterns were consistent with soil N mineralization, which was greater in the
improved pastures, and nitrification rates, which were greater in the semi-native
prairies. Surprisingly, N mineralization rates were lowest in pastures with the highest
stocking density. Although the reason for this pattern has not yet been determined it
is likely that intensive grazing affected the soil microbial community indirectly by
altering belowground allocation of resources in the grazed plants. This possibility and
other possible causes for the observed influence of cattle grazing on N mineralization
will be the subject of future investigations.
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Numerous other data were collected in the experimental pastures and collabo-
rating scientists are currently analyzing these data. Jeff Mullahey and his research
assistants, Amy Hendrie and Jim Johnston, collected 2 years of data on grass pro-
duction in relation to the cattle stocking densities. Forage utilization by the cattle var-
ied seasonally and was closely related to stocking density. During a drought in June
1999, cattle in the high stocking density treatment utilized over 60% of available for-
age. Data were also collected on protein and P content and composition of the vege-
tation in the pastures. These data will be analyzed with respect to cattle stocking den-
sity, land use, and soil nutrient characteristics in the pastures. George Tanner ana-
lyzed bird populations in the experimental pastures and did not find many significant
patterns in relation to grazing intensity but did observe some differences associated
with pasture type. The eastern meadowlark is the most common species in the pas-
tures and Tanner plans to monitor the nesting success of this species in the pastures
in the next phase of the project. Robert McSorley evaluated nematode community
structure in the pastures and found over 50 different genera including bacterivores,
fungivores, herbivores, predators, and omnivores. Densities of most nematode genera
were similar among improved and semi-native pastures. There was a suggestion that
some genera may be affected by grazing although this subject will require further
study and McSorley plans to have a Ph.D. student work on this question over the next
3 years. In addition to the ecological and environmental areas, the pasture project also
supported development of an ecological simulation model for cow-calf operations
which will eventually be used to analyze economic performance.

Wetland Research. Despite the lack of rainfall in 2000, wetland ecology contin-
ued to be an important part of the research program at MAERC. Matt Baber (see
page 38) completed his doctoral research on the relative importance of landscape fac-
tors, local abiotic factors, and biotic interactions in influencing tadpole community
structure in temporary wetlands at MAERC. He measured environmental characteris-
tics in 24 isolated wetlands, and sampled tadpole communities during the 1999 wet
season (June-October). Landscape characteristics, mainly wetland proximity to near-
est woodland and the amount of woodland surrounding the wetland, and biotic inter-
actions (fish predation) had the largest influence on tadpole community structure.
Fish predation influenced tadpole communities more than expected due to the ubiq-
uity of wetlands, lack of topographic relief, and dispersal abilities of several fish
species. Differences in tadpole community structure among habitat types could be
attributed to differences in woodland attributes and susceptibility to fish colonization.
In the summer of 2000, Matt conducted a series of controlled experiments in small
pools to examine fish predation on tadpoles and determine consumption rates for dif-
ferent species of fish on different species and sizes of tadpoles. From a conservation
standpoint, his research indicated that temporary wetlands proximal to woodland
areas and isolated from permanent water sources appear to be most important to
amphibians.

A new project examining nutrient cycling processes in wetlands at MAERC was
started in September 2000 by Patrick Bohlen, Don Graetz, and Al Steinman with
funding from the US-NRI Competitive Grants Program. Despite the recognized
importance of agricultural wetlands as wildlife habitat and sources of nutrient accre-
tion, little is known about how these wetlands respond to nutrient enrichment, distur-
bance, or changes in land use. This new project will evaluate the effects of cattle graz-

Stanley Gauthumbi, Post-doctoral
Research Fellow, samples soil in a
seasonal wetland at Buck Island
Ranch.
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ing and associated land use on seasonal wetlands at MAERC, as representative of
much of the grazed land in south-central Florida. The project will examine nitrogen
and phosphorus cycling, biological productivity, and associated ecological character-
istics in seasonal wetlands of subtropical rangeland. The 2-year project provides sup-
port for Stanley Gathumbi, MAERC Post-doctoral Research Associate (see photo,
page 25), and a UF Master's student (supervised by Graetz).

Wading Birds and Raptors. In addition to ongoing research in natural, seasonal
wetlands, another project examined abundance of wading bird prey in the drainage
ditches on the Ranch. These drainage ditches are created and maintained by humans
but serve as important semi-natural wetlands. One of our main long-term projects
examined the distribution and abundance of wading birds in the main drainage ditch
network and MAERC and in 1999 Dave Anderson, Matt Baber, and Mike
McMillian started a one-year study in which they examined the abundance of wad-
ing bird prey in the ditches. They sampled the ditches monthly at random locations
and found that the ditches support a diverse and abundant assemblage of prey species
for wading birds throughout the year. The assemblage is dominated by two species of
live-bearing fishes, the mosquitofish (Gambusia holbrooki) and the least killifish
(Heterandria formosa). McMillian continued his work in reproductive success of
barred owls (see photo, page 48 right) and red-shouldered hawks. We now have 6
years of data on reproductive success of these two raptors at the Ranch, including 3
dry years and 3 wet years. The results to date indicate the reproductive success of the
hawk is much better in wet than in dry years.

Outside collaborators initiated new areas of research at MAERC during 1999-
00. Mike Avery, and his research assistants of the USDA APHIS Wildlife Service,
investigated the occurrence and extent of black vulture depredation on newborn
calves. There are reports of black vultures attacking and killing young calves during
or soon after birth but there is very little documentation of the frequency or extent of
this problem. At the Ranch, black vultures have been observed attacking live calves
and also attacking weakened cows during birthing. However, long hours in the last 2
years observing black vulture behavior at the Ranch have not provided clear evidence
that black vulture predation on newborn calves is a serious concern and it likely
occurs at a low frequency.

Research by Bob Zielinski and Bill Orem may help to clarify the source of excess
phosphorus in runoff from pastures at the Ranch. They are evaluating phosphorus
sources in water and soil by measuring uranium isotopes in a regional survey through-
out central and south Florida. Uranium in phosphorus fertilizer has a unique isotopic
signature, which can be distinguished from the isotopic signature of naturally distrib-
uted uranium. The source of phosphorus samples from various locations with differ-
ent degrees of phosphorus enrichment can be inferred from the isotopic signature of
uranium the samples. The experimental pastures at the Ranch have been included in
the regional study as a site with a relatively low degree of phosphorus enrichment.
Soil and water samples were obtained from the experimental pastures in 2000 and
these are currently being analyzed for phosphorus content and uranium isotopes. The
results may help confirm our conclusion that the excess phosphorus in runoff from
our improved pastures is due to past fertilizer use.
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Environmental and Biological
Monitoring
Land Manager: Kevin N. Main (1999), T. Richard Anderson (2000)
Research Assistant: Nancy D. Deyrup
Hydrology Volunteer: Charles A. Webster, Lake Placid
Coyote Census Volunteers: Michael A. McMillian, Helen W. Obenchain

Limnology of Lake Annie. Water chemistry parameters of Lake Annie have been
collected since 1983.  During 1999-00 weekly surface water chemistry samples were
collected and analyzed for pH and conductivity. Additional water chemistry parame-
ters (light levels, temperature, dissolved oxygen, and sulfate concentrations) were
collected monthly at 2-meter intervals down to 20 meters at the deepest part of the
lake. During 1999-00 Lake Annie pH levels varied between 5.10 in the summer to
5.31 in the winter; this is in the normal range.

Hydrology. During 1999-00 the Station continued to collect surface and ground
water records (since 1982). With locally heavy rains in 1999, surface and ground
water levels were very high with many temporary ponds overflowing onto the sand
roads (see photos, this page and page 57). However, in 2000, Archbold, and most of
peninsular Florida, was in a severe drought (see Climate Information, this page) and
many seasonal ponds were dry even in summer. The years 1999-00, therefore pre-
sented remarkable hydrological extremes.

Coyote Census. The Florida coyote census is a long-term monitoring program
(initiated in 1997) that monitors distribution and population trends of coyotes. Martin
B. Main (Univ. Florida, IFAS Center at Immokalee) coordinates this program. To
document the presence of coyotes, a scent station is established by placing a Fatty
Acid Scent disk in a 1-meter circle in a smoothed area of bare sand. During 1999-00
(in February) both the Station and the Ranch participated in the survey. No coyote
visits were recorded at Archbold but four visits were noted at the Ranch.

Archbold Climate Information, Main
Grounds Weather Station
Research Assistant: Nancy D. Deyrup
During 1999-00 Archbold precipitation illustrated extreme contrasts (see figs., this
page). In 1999, locally heavy summer rainfall flooded Archbold property (see pho-
tos, this page and page 57) and some nearby areas. Roads and residential areas about
a mile south of the Main Building were underwater for months with Hicoria declared
a disaster area. Total rainfall in 1999 was 60.10 inches, approximately 7 inches (13%)
above the average annual rainfall of 53.18 inches (1932-00). Although 1999 started
with several dry months, May, June, July, and September each exceeded monthly
averages by about 2 inches, while August was 7 inches above average. During 2000,
however, precipitation was remarkably low with every month (except April and
September) below normal.  The rainy season (May-September) only produced rain-
fall of 19.88 inches, or 44% of the average 35.77 inches for the season. Total rainfall
for 2000 was only 27.31 inches, 51.4% of normal, making 2000 the driest year ever
recorded at Archbold.  

However, temperatures for the years 1999-00 were similar to each other and close
to the average.  The highest temperature for these 2 years was 100 F and each year
had approximately 135 days of 90 F and above which is normal. The lowest temper-
ature in the year 2000 was 20 F with 16 days at 32 F and below and in 1999 the low-
est temperature was 24 F with 7 days of 32 F and below. The lowest temperature
recorded for Archbold (1952-00) was 13 F in 1982.

Technical Support

Mark Deyrup, Archbold Invertebrate
Ecologist, stands knee-deep in water
on a sand road in southern Tract 18,
Archbold Biological Station, 10 Sept.
1999.

Fig. 1. Monthly precipitation (upper
graph) and cumulative precipitation
(lower graph) (inches) in 1999 and
2000 in comparison with the long-term
average (1932-2000) at Archbold
Biological Station
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Geographic Information Systems

Project Director: Roberta L. Pickert
GIS Volunteer: Marina Morales-Hernandez, Lake Placid

In Archbold's Geographic Information Systems (GIS) Lab another subtle shift in "the
way we do business" occurred during 1999-00. We added rectified digital orthopho-
to images to our library of spatial information.

Early in 1999, the GIS lab acquired digital orthophoto quarterquads from the
Southwest Florida Water Management District. These 1995 raster images represent
all of  the Lake Wales Ridge in the District and are at 2-meter resolution.
Subsequently, we acquired raster images from the Florida Department of
Environmental Protection covering the 5-county region of Highlands, Polk, Lake,
Orange, and Osceola. These images are at 6-, 3- and 1-meter resolution.  Raster
images have supplanted vector data as the underlying base maps for all spatial work
done at Archbold, MacArthur Agro-Ecology Research Center, and the Avon Park Air
Force Range, as well as all other protected sites along the Lake Wales Ridge.

During 1999-00, Archbold acquired a Trimble Pro-XR Global Positioning Unit
(GPS)(see photo, page 49 left). Originally developed by the U.S. Department of
Defense, GPS is based on a constellation of more than 25 satellites in high orbits
around the earth. Now GPS has been adopted by research, education, and commercial
organizations worldwide. Locations accurate to within 1 meter are now routine for
most spatial projects at Archbold. 

Some 1999-00 GIS projects include the following:
Archbold Property Mapping. In late 2000 Archbold added five land parcels, totaling
56.7 acres, at its southeast boundary (see maps [a] and [b], page 34). These mitigation
properties are known collectively as the Sand Skink or Neoseps tract. 
Regional Habitat Map. In collaboration with the Plant Lab, an ambitious year-long
effort came to completion with the production of two new spatial datasets. Original dig-
ital soils data provided by the U.S. Natural Resources Conservation Service were used
to map upland xeric sands within the 5-county region of the Lake Wales Ridge. These
data were then overlain with recent digital orthophotos from each county's soil survey
to produce a dataset assessing the remaining or non-developed, white, yellow, and grey
sands supporting native vegetation (see map [a], page 29). This mapping effort also
produced a new "Ridges of Central Florida" map (see map [b], page 29).
Plant Lab Project. During 2000, the GIS Lab helped coordinate the Plant Lab's use of
GPS and GIS for mapping the distribution of Federally-listed scrub plants of the Lake
Wales Ridge in Highlands County. This ongoing project is producing a detailed data-
base of species locations, numbers, and associations (see maps [c] and [d], page 29). 
Fire History. The GIS spatial library includes a 30+ year history of fires at Archbold.
To get a better sense of Archbold's fire history the GIS lab created a "Decade of Fire
at Archbold Biological Station," overlaying Archbold fires during 1990-1999 (see
inside back cover).
Regional Conservation. As Lake Wales Ridge conservation issues become more urgent
and critical, Archbold is now a spatial data repository for each of the 30+ protected areas
on the Ridge. The GIS lab works closely with local conservation groups, such as the
Lake Wales Ridge office of The Nature Conservancy, to produce maps for preserves in
Highlands and Polk counties and for Ridge Ranger volunteer projects.

On the next page, page 34, and the inside back cover, are map examples from some
of the many projects supported by the GIS Lab.
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Computer Information Center
Systems Administrator: Christopher C. Brand (1999), Advanced Systems
(2000)

The Computer Information Center integrates and promotes Internet, Intranet, and
Local and Wide Area Networking (LAN & WAN) technologies into Archbold
Biological Station activities. The Center, in the Main Building in a recently-remod-
eled (1997-98) attic above the Library, includes the System Administrator's office and
workspace, server room, storage room, and computer lab. The lab computers provide
image scanning and processing facilities, and Internet and network access for visiting
scientists.

Archbold’s Local Area Network. Computing services are predominantly
PC/Windows-based, with all of the servers and most of the workstations running
Windows NT 4.0. The Station's LAN connects 55 computers and serves 65 users. The
core is a Fast Ethernet fiber backbone connecting hubs that service the labs and
administrative offices. A T1 line provides fast, always-on access to the Internet. A
firewall between the router and the Station LAN protects against malicious Internet
activities while allowing access by authorized users from remote sites. Four servers
provide primary services to the Archbold community including data storage, backup,
network-based user applications, Web-serving, E-mail, virus protection, networking
services, and remote access. Supplementary servers provide specialized functions in
the GIS Lab and for the Accounting Department (Rand Building). Remote access to
the Archbold network is by dial-up access using a pair of modems (each with a ded-
icated line) or by Internet access through a Virtual Private Network. A 10-computer
single-segment LAN at the MacArthur Agro-ecology Research Center (MAERC) is
connected to the Station's LAN by frame-relay over a dedicated 56K line. An on-site
server provides data storage and backup services for MAERC.

In addition to ongoing responsibilities of network maintenance and user support,
significant improvements were made to the Station's network. System-wide improve-
ments include; Virus protection, a Firewall with integral Virtual Private Networking,
additional back-up capacity, and new network applications. An extensive and ongo-
ing inventory of software licenses and equipment was initiated.

The Network Administrator's position changed significantly during 1999-00. In
1999 Christopher Brand filled the position and also the Data Manager's function. In
2000 Archbold outsourced to a local company, Advanced Systems, to provide System
administration, and Chris Brand remained as part-time Data Manager.

Some data management projects are also underway. The Station's plant list has
been moved from spreadsheets into Biota®, a collections-management software. This
facilitated a major revision and produced new hard-copy and Internet editions of the
list. The migration of Herbarium-specimen label data is ongoing. A Web-based
Research Application and Metadata Collection form is being developed.

Library
Librarian: Fred E. Lohrer
Volunteer: Elsie F. Cordoba, Sebring

During 1999-00 the library added 375 books and 397 bound serials volumes. The
holdings now include about 6,525 books and 6,600 bound serials volumes and the
library subscribes to about 200 journals. Four bookcases were added to the Annex
Conference Room for storage of early volumes of serials. The library began 
subscriptions to three journals: Journal of Environmental Quality, Prairie Naturalist,
and Soil Science Society of America Journal. The library's list of serials holdings was
updated and published on the Archbold Web site. The Station's scientific bibliography
(1250 citations), STABIB, was; transferred from Sci-Mate® (a DOS-based 
bibliographic program never revised for Windows) to ProCite® (a Windows biblio-
graphic program), updated for 1990-99, and published on the Archbold Web site, as
a searchable database, with Reference Web Poster®<http://www.archbold-
station.org/RIS/RISWEB.ISA>. This allows Internet users to search the Station's 
bibliography by author, date, title, journal title, key word, and other field tags.
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Archbold Biological Station Annual
Winter Bird Count, 1990–1999
Project Director: John W. Fitzpatrick, Cornell University
Database Manager: Fred E. Lohrer

During 1990-1999, 10 annual Winter Bird Counts (WBC) were conducted in mid-
January, on 4800 acres of Archbold’s main property (but excluding the southeastern-
most Hicoria Tract), using National Audubon Society Christmas Bird Count (CBC)
methods. The effort was to count all birds at the Station. The count area was divided
into 15 units following property tract boundaries (see map [b], page 34). For all years
counts were conducted on days with normal seasonal temperatures and, but for one
year (1994), on days with little wind. Biases from observer variability were mini-
mized by using, as much as possible, the same observers year after year in the same
property unit, and usually units the observers were familiar with from their field
research. Two observers participated in all 10 counts, one in 9 counts, and several in
6 counts. Overall 55 ornithologists and field ecologists participated. The WBCs gave
us a good assesssment of Archbold’s winter bird community and a better understand-
ing of species population trends and relative abundance. The Archbold data can be
compared with the adjacent and overlapping Lake Placid CBC, conducted during the
same years in late December, and with many other Florida CBCs.

Results. Over the count decade, 113 bird species were observed, with 55 species
(48.6%) seen every year. Of these 55, all but 2 (anhinga, belted kingfisher) are land
birds. This reflects the predominance of upland (forest and shrub land) habitats at
Archbold and scarcity of fresh-water habitats (Lake Annie notwithstanding).
Conversely, of the 12 species seen in one year only, 7 are water birds. Thus, this brief
review concentrates on land birds recorded in all 10 years with examples of patterns
of relative abundance and of annual variation. The values given in the following dis-
cussion are 10-year means.

Relative abundance of species. Of four diurnal raptors, the American kestrel
(10.9 birds) and the red-tailed hawk (9.1) were several times more abundant than the
two accipiters, the sharp-shinned (4.0) and the Cooper’s hawk (2.6). The relative
abundance of six woodpecker species varied greatly (see Fig. 1, this page). The red-
bellied woodpecker was the most abundant (116), followed by the downy and north-
ern flicker (both 54), and then the relatively uncommon hairy (11.2) and pileated
(7.8). The abundance of red-headed woodpeckers (22.0) varied greatly between years
(see below). Of the non-warbler winter insectivorous passerines, the ruby-crowned
kinglet and the house wren were similar in abundance (39.0 and 40.1, respectively),
and the larger eastern phoebe was less abundant (25.0). Of the three mimids, the
northern mockingbird was twice as abundant (188) as the gray catbird (91.6) and
three times as abundant as the brown thrasher (63.8). Of the four most abundant
wood-warblers, the yellow-rumped (646) was twice as abundant as the pine (281),
three times the palm (210), and six times the common yellowthroat (110).
Inexplicably, the 1999 count for the apparently sedentary northern cardinal (144) was
double the 9-year average of 65.

Annual variation in abundance. Some examples highlight variation in annu-
al abundance. The acorn-specialist red-headed woodpecker varied from rare to abun-
dant, perhaps on a 3-year cycle (see Fig. 2, this page). Although the three mimids
occurred at different levels of abundance (see above), they all showed similar trends
in annual variation (see Fig. 3, this page). Two insectivorous passerines with similar
abundance, the ruby-crowned kinglet and the house wren, showed opposite trends in
abundance for six years (1990-95) and similar trends for four years (1996-99).

And finally, to close this brief review, the WBCs definitely established the
great crested flycatcher (5.6), a common breeder, as a regular, although inconspicious,
winter resident.

Abundance of selected bird species at
Archbold Biological Station during
annual winter bird counts, 1990-1999:
Fig. 1 (top). six woodpecker species;
Fig. 2 (middle). Red-headed woodpeck-
er; Fig. 3 (bottom). Three mimids.
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Land Manager: Kevin N. Main (Jan.-Aug. 1999), T. Richard Anderson
(2000)
Interns: Devon M. Corbet, State University of New York-Albany; Joel R.
Intrieri, Valparaiso University; January S. Jones, Creighton University;
Elizabeth Louckes, Warren Wilson College; Erica M. Taeker, Smith College;
Stacey L. Vojetek, University of Waterloo

During 1999-00 land management at Archbold Biological Station experienced impor-
tant transitions. In August 1999, Kevin Main accepted a position with the Florida
Fish and Wildlife Conservation Commission and he now manages numerous sites on
the southern Lake Wales Ridge (LWR) including the neighboring Lake Placid Scrub
Wildlife Environmental Area. Kevin's work during his tenure at Archbold set the
stage for future land management activities that support research.

In spring, 2000, Archbold appointed Rick Anderson as land manager.
Professionally, Rick served as a firefighter with the Florida Division of Forestry for
5 years before serving with the National Park Service. Rick is an experienced land
manager who has honed his skills in some of the nation's most challenging landscapes
(Yellowstone, the California chaparral of the Santa Monica Mountains, the Sky Island
mountain ranges of southern Arizona) and in each of these areas he met the challenges
of habitat fragmentation, exotic species invasion, and wildland fire management.

Interagency Cooperation. With continuing land use changes on the southern
LWR, cooperation among land owners with differing management objectives is
essential. Cohesive strategies for managing fire safely and effectively will ensure suc-
cessful management of critical habitats. In 2000 efforts for cooperation were suc-
cessful. Florida Division of Forestry firefighters conduct fire management activities
alongside Archbold firefighters to meet common safety and land management objec-
tives. Cooperation develops better understanding of Archbold's mission and safer and
more effective fire management operations.

In response to an enormous backlog of unburned prescribed-fire units, the LWR
Office of The Nature Conservancy (TNC) has hosted the Florida Scrub-jay Fire Strike
Team (Team). With this dedicated crew of fire practitioners, agencies and cooperators
such as Archbold have additional resources to implement fire management for LWR
preserves. During 2000 Archbold provided training and in-kind support to this valu-
able resource. Protracted drought and burn bans hindered the implementation of many
prescribed burns. In December 2000 the Team assisted Archbold by burning 5 acres
in Tract 31 (fire unit 60b; see map, page 33), and land mangers from TNC's Tiger
Creek Preserve assisted Archbold with a 126-acre burn in the Hicoria Tract (fire unit
71). Archbold firefighters (and equipment) assisted the Florida Fish and Wildlife
Conservation Commission and TNC with burns at LWR preserves.

With the Assistance of the U.S. Department of Agriculture's Natural Resource
Conservation Service (NRCS), Archbold began planning habitat restoration of the
Lousy-10 Tract along State Road 8 adjacent to the original property. The NRCS pro-
vided coordination with Florida's departments of Education and Corrections and
Archbold to provide recruits from Highlands and Polk counties to assist in the restora-
tion project. The recruits will use Archbold Scrub Curriculum to provide participants
with an education opportunity in conjunction with the project. Volunteers from the
TNC's Ridge Rangers program and Archbold interns also participated in the planning
and implementation of this project.

Interns. Land management internships serve an essential role at Archbold.
Foremost these internships provide participants with valuable experience in the com-
plex challenges facing professional land managers and Archbold benefits from the
creativity and energy that interns bring.

Land Management

• Supervised 4 interns.

• Completed 11 prescribed burns 
totaling 602 acres.

• Established interagency relationships
with 3 federal agencies (Dept. of
Environmental Protection, Fish and
Wildlife Serv., Agriculture Resource
Conservation Serv.), 3 state agencies
(Div. of Forestry, Dept. of Education,
Dept. of Corrections), and The Nature
Conservancy.

• Initiated projects on exotic plant
removal, habitat restoration, fuel
moisture sampling, fire weather 
tracking, and fireline safety training.

• Taught "Incident Command System"
for the Florida Scrub-jay Fire Strike
Team and "Introduction to Fire
Effects" at Disney Wilderness
Preserve for an interagency 
audience.

Accomplishments 1999–00

T. Richard Anderson, Land Manager
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During 2000, four land management interns each served 12-week appointments at
Archbold. Erica Taeker, Stacey Vojtek, Devon Corbett, and Liz Louckes (in order
of service) all contributed to several project initiated in 2000, including habitat-
restoration at the Lousy-10 Tract. Under the direction of the Land Manager and with
substantial assistance from Archbold staff and GIS Manager Roberta Pickert, interns
identified and mapped native species and several invasive exotics on this tract. Photo
points and vegetation plots were established to monitor the restoration process.

We also began an important project about fire-weather data. Protocols for the col-
lection of dead fuel moisture were developed and sites for collection of these data
were selected. The samples are weighed and measured daily to give a quantitative
measure of actual moisture levels in fuels that helps predict fire behavior for that day.
Protocols were also developed to measure the moisture content in the living tissue of
the most common fuels such as oaks and palmettos. As scrub vegetation burns well
when fuel moisture approach certain thresholds, this sampling is critical for fire
behavior modeling. Fire behavior modeling creates predictions that are the corner-
stone for safe and effective fire planning. The work of land management fills this
important gap in scrub fire behavior knowledge. We also began an important meteor-
ological dataset. Using Archbold weather data we developed a graph which displays
daily trends in temperature and humidity. Knowledge of these trends will also con-
tribute to better fire planning by indicating when conditions exists that are favorable
for meeting specific objectives. For example, observation from these data may
decrease prescribed fire escapes by indicating when spot fires are most likely to
occur. With this information burn bosses may better avoid the conditions that cause
control problems on the fireline.
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Conservation

Executive Director: Hilary M. Swain

In 1999-00 the state of Florida and the federal government continued to invest in pur-
chasing the last few ancient upland scrubs that remain along the Lake Wales Ridge
(LWR). Florida passed a major new land acquisition program, Forever Florida, to
continue the work of the Preservation 2000 program in acquiring and protecting
threatened ecosystems such as the LWR. Among the critical remaining areas of scrub
acquired during 1999-00, the most important were an 884-acre eastern expansion to
Highlands Hammock State Park and the Lake Blue scrub site in Polk County.

New Scrub Acquired. Archbold Biological Station played a direct role in pro-
tecting additional acres of scrub - 57 acres of scrubby flatwoods, rosemary scrub, and
wetlands were added in 2000 to the extreme southeastern corner of the Station (see
maps, this page). The purchase was achieved using mitigation funds from a regional
development (Home Depot) in Sebring. The tract is named the Sand Skink Scrub, or
Neoseps Scrub in recognition of the reason for the mitigation purchase - to offset the
loss of 20 acres of sand skink habitat. We warmly thank those who donated to the
Station’s land acquisition fund and helped us buy the precious scrub resources
remaining on our boundaries.

Collaboration with The Nature Conservancy. Archbold has contributed to ini-
tiatives concerning scrub management in conjunction with the multi-agency Lake
Wales Ridge Ecosystem Working Group (LWREWG), a unique consortium encom-
passing many local, state, and federal agencies, non-governmental organizations, and
interested citizens. First, we concluded a project with The Nature Conservancy and
other members of the LWREWG to complete Internet publication of Florida's
Ancient Islands <http://www.archbold-station.org/fai/index.html>. With support
from the Elizabeth Ordway Dunn Foundation we greatly expanded Archbold's Web-
site with information about how to get involved in protecting this fascinating ecosys-
tem. Second, in our GIS lab we manage data for many LWR sites including bound-
ary information, scrub habitat, listed species locations, and fire management histo-
ries. With input from the Station six sites along the LWR completed standardized
vegetation maps including: Carter Creek, Catfish Creek, Flamingo Villas, Gould
Road, Henscratch, and Silver Lake. Third, in the last 2 years The Nature
Conservancy, with advice from the LWREWG and Archbold, formed the Fire Strike
Team (Team), a group of experienced individuals and equipment who can be quick-
ly mobilized to conduct prescribed burns and manage wildfires in scrub habitats
along the LWR. Despite formation of the Team, fire management activities along the
LWR were severely curtailed, especially in 2000, due to permit restrictions under the
ongoing drought.

Conservation Initiatives at MAERC. At the Buck Island Ranch, like other cat-
tle ranchers in this region, we have been exploring placing a conservation easement
on pasturelands that were once seasonal wetlands. We applied for three wetland
restoration sites on the Ranch under the U.S. Department of Agriculture's Wetland
Reserve Program and were approved for two of these sites. Negotiations are contin-
uing with the John D. and Catherine T. MacArthur Foundation, owners of the Ranch,
to decide whether to proceed with the easements. If negotiations are successfully con-
cluded, in addition to the conservation benefits, this project would present MAERC
with an interesting and relevant research opportunity to compare biodiversity and
ecosystem function before and after wetland restoration.

Scientists and staff at the Station and the Ranch have worked hard on a variety of
conservation projects throughout the state in this biennial period. A daunting task in
a state that hurtled past the 2000 census marker with 3,044,452 new Floridians in the
last 10 years, now the fourth most populous state in the nation - 15,982,378 people.
Florida will look back in the future on these years, both appalled at what we lost and
amazed at what we managed to protect. Archbold can take great pride in its role to
conserve these last morsels of biodiversity.
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Education

Environmental Education

Education Coordinator: Nancy D. Deyrup
Education Assistants: Richard J. Lavoy, Helen W. Obenchain, Charlotte B.
Wilson
Interns: Ashley E. King, Wake Forest University; Erin E. St. Clair, Iowa
State University
Volunteers: All from Highlands County, Florida, except as noted otherwise;
Dylan Alegria and Loren Alegria (Portola Valley, California), Virginia Davis,
John Deyrup (Glen Rock, New Jersey), Sara Deyrup (Deland, Florida),
Amanda Dickinson, Sarath Edirishinghe, Yasangie Edirisinghe, Jared Elliott,
Katie Elliott, Margaret Gleave, Jamie Hall, Drew Harden, Donna Harrison,
Karen Hill, Brett Hogan, Russell Holt, Blake Howard, Jennifer Johnson,
Brittany Jones, Ruth Kowalski, Lake Placid Middle School Honor Society (27
students in Spring 1999, 32 in Fall 1999/Spring 2000, and 26 in Fall 2000),
Jared Lavoy, Ashley Lee, Ingrith Martinez (Gainesville, Florida), Maria
Morales-Hernandez, Nicholas Moret (Paris, France), Sarah Outlaw, Martina
Petruº , Cory Pickert, Nicole Popov, Amarantha Quintana, Erendira Quintana,
Tor Rothman, Kevin Sheehan, Brian Sheehan, Brandon Stidham

Elementary School Students. Florida Ecology: Getting to Know the Real Florida,
the 5-day environmental education program for elementary school classes developed
by Archbold in 1989, continued throughout 1999-00. During the Biennial approxi-
mately 2,400 elementary students in 103 classes from Highlands, Hendry, and DeSoto
counties visited Archbold to attend the field trip portion of the program (see Appendix
J). Before their visit, each class views four Archbold-produced filmstrips and partic-
ipates in activities from the program guide. This preparation seems to greatly improve
the focus of the children when they are at Archbold; one can usually tell which teach-
ers neglected to view the filmstrips by the responses of their classes. The field trip
component includes four units: (1) a Scrub Hunt along the Nature Trail that requires
the students to hunt for items and relationships in nature and to use observation skills
recently learned in an introductory talk, (2) a Weather Observation Station that
encourages the students to read and record weather data and to understand why this
information is important to scientists, (3) an Animal Tracking Station where the stu-
dents are introduced to the identification of animal tracks, through a discussion of
nocturnal animals, and participation  in a survey of animal tracks found on a sandy
firelane, and (4) the Scientist's Lab, a hands-on, inquiry area full of interactive dis-
plays and biological items for students to handle and question. 

Middle School Students. The Lake Placid Middle School Honor Society stu-
dents contributed over 900 hours of volunteer help with the elementary education pro-
gram as a community service that is a requirement for Honor Society membership.
These grade-8 honor students assist with all aspects of the elementary school field
trips. Several of the students work together as a literary team to organize, write, and
produce a 4-page newsletter, The Scrub Scribe, Archbold Field Trip Follow up for
Students by Students, for the elementary school students who have visited Archbold.
The Scrub Scribe is filled with articles on scrub animals and plants, an interview with
an Archbold scientist, elementary students' letters and drawings, and a scrub-fun sec-
tion with a crossword puzzle or word search and other learning games.

Other School Programs. The Education Office works with school groups of all
ages and affiliations. In addition to the Florida Ecology: Getting to Know the Real
Florida program, Education staff conducts programs for children's organizations, pri-

• Held 8 summer day-camp session:
133 children attended.

• Presented 43 Station group tours and
off-Station talks to 850 adults.

• Trained 116 Lake Placid Middle
School Honor Society students to
become peer teachers in environmen-
tal education.

• Guided 103 elementary classes
through Florida Ecology: Getting to
Know the Real Florida field trip.

• Guided 18 middle school Honor
Society students in the production of
4 issues of  Scrub Scribe: Archbold
Field Trip Follow Up by Students for
Students newsletter.

• Published and distributed over 1700
copies of Discovering Florida Scrub: A
Guide to Exploring Science in a
Native Ecosystem. 

• Presented 4 Discovering Florida
Scrub curriculum workshops for
teachers.

• Presented 313 upper level students of
biology with local ecology information.

• Trained 15 high school students for
State and Regional Envirothon team.

• Attended and helped with 6 Science
Fairs and Career Days.

• Helped instruct 60 Volunteer Ridge
Nature Guides in 3 all-day intera-
gency training workshops with Ridge
Audubon, The Nature Conservancy,
and Bok Tower Gardens.

Accomplishments 1999–00

Daycamper Zach Lavoy is fascinated
with spiders.
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vate schools, and home-schoolers. During 1999-00, eight grade-2 classes from Lake
Placid  visited Archbold on a weather observation field trip to view a working weath-
er station and to learn about weather data collection. Local high school students come
to Archbold to study for the Heartland- and Florida Envirothon competition.
Regional/state Envirothon competitions stress knowledge and problem solving in five
areas of the environment: wildlife, aquatics, forestry, soils, and a yearly new topic
such as watersheds, land management, or recycling. Highlands County students con-
tinue to do very well in the competitions. As well, Archbold scientists and staff vol-
unteer their time as judges for County- and Regional Science Fairs and as educators
for Career Days.

Scrub Curriculum for Elementary Schools. In 1999, the Education office pub-
lished Discovering Florida Scrub: A Guide to Exploring Science in a Native
Ecosystem (see cover image, this page) a curriculum for grades 3-5 that provides
teachers and informal educators with the knowledge, skills, and confidence needed to
provide elementary students with inquiry-based, hands-on environmental education
opportunities in the critically threatened Florida Scrub habitat. The curriculum, writ-
ten by Nancy Deyrup and Charlotte Wilson and illustrated by Virginia Carter, was
funded from a grant by the Florida Fish and Wildlife Conservation Commission's
Advisory Council on Environmental Education. A workshop for teachers and infor-
mal educators was held at Archbold on 14-15 October 1999 to introduce the new cur-
riculum (see photos, this page and page 62). The workshop included field experi-
ences, informal talks by Archbold researchers, structured activities from the curricu-
lum, and round-table discussions.  In 2000, more teacher workshops were held and
over 1500 curricula were distributed around the state to teachers and schools in the
26 counties where Florida scrub is located. The Discovering Florida Scrub curricu-
lum is also published on the Internet at <www.archbold-station.org> or at <www.dis-
coveringflscrub.org>, making the curriculum available to any educator with Internet
access. 

During June and July, four, one-week Ecology Summer Day Camp sessions were
held each year for children ages 7-12 years who love the outdoors and enjoy nature
activities (see photo, page 35). Daily, the campers are introduced to careful observa-
tion, ecological concepts, and scientific research by the education staff and Archbold
research biologists. Environmental education activities include many nature games
(e.g. un-nature trail, sensory scrub hunt, puppet show), crafts (e.g. BurrowBowl-a
bowling game, dreamcatchers, woodpecker doorknockers, bird nest boxes, and paper
mache snakes), visits by Archbold scientists (e.g. Challenge the Bug Expert by Mark
Deyrup, Bird Adaptations by Reed Bowman, Florida Scrub-jays: Nests and
Fledglings by Kim Brand, Radio Telemetry by Craig Faulhaber) and adventures
(ranch safari, night hike, Lake Annie swim).

Volunteer Program. During 1999-00, 182 volunteers participated in Archbold's
volunteer program, donating a total of 6,000 hours of services. Many of the volun-
teers help with the elementary education program and summer camp sessions. Adult
volunteers also help in a variety of areas, including research at Archbold, Riverwoods
Lab, and MacArthur Agro-ecology Research Center.

Community Outreach. Group tours, off site talks to community organizations,
development of pamphlets, and exhibits at environmental fairs are all part of
Archbold's educational outreach to the general public. The visitors' kiosk, nature trail,
Islands in Time video, and the native plant butterfly garden provide on-site visitors
with information and experience in the Florida scrub habitat. The 22-page Visitor
Guidebook: A Self-guiding Tour of Grounds and Facilities was published in 1999. It
is distributed from the kiosk and the main office and provides information on the his-
tory of Archbold, answers commonly asked questions about the grounds and facili-
ties, and includes the nature trail guide, Scrub Discovery, which is also available on
the Internet at <http://archbold-station.org/abs/trail/trail/index.html>.

Participants at the "Discovering Florida
Scrub" curriculum-workshop, 14-15
Oct. 1999, includes Archbold 
presentors; Charlotte Wilson (with 
Seth Bowman), seated at lower left;
Rick Lavoy, left center with a beard;
and Nancy Deyrup, standing second
from right.

The “Discovering Florida Scrub” curricu-
lum was produced in 1999 with funding
from a grant from the Florida Fish and
Wildlife Conservation Commission’s
Advisory Council on Environmental
Education.
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Student Research

Plant Ecology: Lab Director, Eric S. Menges
Ornithology: Lab Director, Glen E. Woolfenden
Avian Ecology: Lab Director, Reed Bowman
Entomology: Lab Director, Mark A. Deyrup
Mac-Arthur Agro-ecology Research Center: Research Director, Patrick J.
Bohlen

Plant Ecology. The negative chemical effects of Florida rosemary (Ceratiola eri-
coides) on seven subordinate rosemary scrub species was studied by intern Molly
Hunter (see photo, this page-top). Leachates with rosemary leaves or litter sup-
pressed germination of species that tend to be found in gaps among rosemary shrubs.
This allelopathy may therefore restrict the distribution of endangered scrub species to
recently burned areas and natural gaps. Molly is now a graduate student at the
University of Illinois at Chicago.

Christine Hawkes (Univ. Pennsylvania) completed her Ph.D. thesis in 2000, on
the interaction of biological soil crusts with vascular plants in Florida scrub. These
crusts, which consist of algae, cyanobacteria, and other components, aggregate sur-
face soil in areas with low vegetation cover such as deserts and shrublands. Christine
found that crusts were most abundant 10-15 years postfire and in gaps between dom-
inant shrubs. Crusts affected germination of three rosemary scrub plants, but the
effects were variable among years. Mycorrhizal plants were able to obtain nitrogen
from soil crusts, whereas non-mycorrhizal plants depended on soil or precipitation for
nitrogen. Soil crusts also fix nitrogen, so they may alternatively supply or compete
with plants for this nutrient. Christine is now a postdoc at the University of California
at Berkeley.

For his intern project, Will Satterthwaite (now a graduate student at Univ.
California- Santa Barbara), assisted by Pedro Quintana-Ascencio, assessed popula-
tion viability using long-term data collected by Eric Menges and the plant lab on
scrub buckwheat (Eriogonum longifolium var. gnaphalifolium). Scrub buckwheat
populations declined in years without fires (mean finite rate of increase = 0.978) but
increased during years in which they were burned (mean finite rate of increase =
1.246). Frequent and more complete burns promoted population viability. Extinction
probabilities stayed near zero for complete fires occurring every 3 years, but exceed-
ing 50% for complete burns less frequent than once per 15 years. Frequent (1-3 year)
patchy burns or moderately frequent (3-15 year) complete burns should promote
viable populations.

Ornithology. Student research in the Bird Lab continues to focus on graduate stu-
dents and their thesis and dissertation work. Tina Fleischer obtained a M.S. degree
from the University of South Florida (USF) during fall 2000. Her thesis title was
"Reactions of Florida scrub-jays (Aphelocoma coerulescens) to eggs and shams
added to their nests." Avian brood parasites, such as certain species of cowbirds, are
now invading the range of the Florida scrub-jay. Tina tested the reaction of nesting
scrub-jays to experimentally introduced foreign eggs and sham eggs. All shams, most
cowbird eggs, and all other non-scrub-jay eggs were ejected within one day of inser-
tion. Most foreign scrub-jay eggs were accepted. Cowbirds appear to pose little threat
to scrub-jays. Reed Bowman also served on Tina's committee.

William Keating obtained an M.S. degree from USF during spring 1999. His the-
sis title was "Nocturnal roosting behavior of the Florida scrub-jay." The jays initiat-
ed and terminated diurnal activity earliest relative to dawn during late summer and
early fall. The jays initiated diurnal activity later and terminated diurnal activity ear-
lier during winter. Scrub-jays roosted in dense clumps of low growing scrub oaks,
palmettos, or lyonias. Roost-site fidelity presumably reduces the time required to
coordinate activities at dawn. Reed Bowman also served on Bill's committee.

Research intern Molly Hunter (Univ.
California-Davis) gets up close and
personal with young (about 3 yrs. old)
Florida rosemary plants growing in
recently burned rosemary scrub at
Archbold. Each plant is individually
tagged, flagged, and mapped.

Graduate student Kim Brand (Univ.
South Florida) demonstrates her 
electronic balance used to weigh
Florida scrub-jays.
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Kimberly Brand (see photo, page 37-bottom) finished field work on her Master's
thesis (USF) and is writing the results. Her research pertains to annual mass changes
of breeding Florida scrub-jays. Basic to the field work is the weighing system we
have developed. Jays are trained to jump onto an electronic pan balance (connected
to a computer) to obtain peanut bits; the computer records their weights. Reed
Bowman is a member of Kim's committee.

Avian Ecology. Student research in the Avian Ecology Lab is focused on suburban
Florida scrub-jays and always with comparisons to jays in natural habitats at
Archbold Biological Station.

Artie Fleischer completed his M.S. thesis (University of South Florida (USF)) on
the effects of supplemental food on the behavior of pre-breeding females. He found
that supplemented birds decreased foraging time and increased perching time and that
food handling rates were most strongly related to time of breeding. Matthew
Shawkey, MS student at USF, continued his research on the proximate mechanisms
of brood reduction in suburban scrub-jays. Matt's research suggests that both the
quantity and quality of food delivered to nestlings may be poorer than in natural habi-
tats. However, the effects of limiting food resources may be exacerbated by longer
hatching spans and larger nestling size asymmetries at hatch completion. Both pat-
terns increase the amount of brood reduction, which is an important factor limiting
reproduction in this population. Sonja LeClair tested the hypothesis that scrub-jay
brood reduction is mediated, in part, by food limitation, by providing nestlings with
supplemental protein twice a day between hatching and day 5. She found that the
smallest nestlings in the brood had higher survival rates than control nestlings and
fledging success and post-fledging survival was higher in supplemented broods. Ari
Levine examined possible food limitation in the fall by examining variation in acorn
abundance and caching behavior of suburban scrub-jays. Suburban jays cached many
fewer acorns than jays at Archbold and instead, diverted that foraging time to feed-
ing on arthropods. Because supplemental food is available throughout the year, jays
may not depend on acorns during periods of low arthropod availability.

The impacts of urbanization begin long before houses are built. Roads dramati-
cally alter the fire regime. Brent Sewall studied the relative impacts of fire suppres-
sion and urbanization on avian community structure in the scrub-jay suburbs. He
found that bird-species diversity and richness increased with urbanization, but even-
ness declined.

Entomology. Joshua Ladau (Cornell Univ.) studied the predatory habits of the griz-
zled mantis, Gonatista grisea, documenting its strong tendency to face downward on
tree trunks while waiting for prey to come within striking distance. He showed that
the mantis can catch insects when facing upward as easily as in the normal down-fac-
ing position, and is now working on the hypothesis that more insects climb up tree
trunks than climb down. Teresa Justice (Eastern Carolina Univ.) began a study of the
genetics of Florida scrub insects on various ridges in Florida. Her goal is to explore
and quantify the divergence of populations. Included in this study so far are scrub
grasshoppers, scarab beetles, sand roaches, and pygmy mole crickets.

Mac-Arthur Agro-ecology Research Center. Matt Baber (Florida International
Univ.) completed his Ph.D. dissertation in spring 2001, on the importance of land-
scape heterogeneity and local biotic and abiotic factors in structuring tadpole com-
munity structure in seasonal wetlands. Matt's research showed that the structure of
frog communities in isolated wetlands was strongly influenced by the landscape sur-
rounding the wetland (see page 25 for details) Matt is currently a postdoc at
University of New Hampshire.

Lakeisha Hill (Unv. Florida), a Master's student in the Soil and Water Sciences
Department, is doing her Master's research on storage and forms of phosphorus (P)
in different soil layers across topographic gradients in our experimental pastures.
Previous work showed that surface soils in the improved pastures have more avail-
able P than in semi-native pastures. Lakeisha's research will determine whether there
is significant storage of P in deeper soil layers.

Amanda L. Armbruster
Matthew J. Baber*
Stephanie Bergamo*
Owen D. Boyle*
Kimberly B. Brand*
Sara Brant*
Rachel E. Butzler
Juan A. Calleja*
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Devon Corbet
Timothy L. Dickson
John M. Dippold
Christine Edwards
Tina L. Fleischer*
Jacqualine Grant*
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Molly E. Hunter
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January S. Jones
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Sonya C. LeClair
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Wendy Reed*
Ralph G.S. Risch*
William H. Satterthwaite
Kari Seagraves*
Brent J. Sewall
Matthew D. Shawkey*
Laura Sirot*
Erin E. St. Clair
Laura J. Spangler
Erica Taecker
Katherine J. Townsend*
Wilhelmina Tsang
Gayle van de Kerckhove*
Stacey L. Vojtek
Laurie Walker*
Michael Winterrowd*
Rebecca Yahr*

Interns & Graduate Students*
1999–00
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Several interns have done projects on nutrient dynamics or productivity in seasonal
wetlands at MAERC. Laura Spangler compared organic matter storage, P concen-
trations, and inorganic nitrogen (N) in wetlands sediments from improved and semi-
native pastures and the Audubon Kissimmee Prairie Preserve. Rachel Butzler (see
photo, this page) examined algal productivity in seasonal wetlands in improved and
semi-native pastures. Wilhelmina Tsang examined organic matter in wetland sedi-
ments in relation to pasture land use and found that land-use affected both the quali-
ty and quantity of organic matter in wetland sediments.

Two MAERC interns studied plant communities and productivity. Tim Dickson
set out to examine the interactive influences of water, nutrients and grazing on pro-
ductivity in semi-native tallgrass prairie at MAERC. Christy Edwards examined the
distribution of bromeliads in relation to microhabitat characteristics in hammocks at
MAERC. Tim is currently a doctoral candidate at the University of Kansas and
Christy is entering a Ph.D. program in Botany at the University of Florida.

Intern Program
Program Coordinator: Tina L. Fleischer

The Archbold intern program offers career training in ecological research, environ-
mental education, and land management for undergraduate students, recent graduates,
and graduate students. Interns receive a stipend and gratis housing and meals.
Research interns develop independent research skills and learn the culture of science.
Education interns participate in environmental education activities and develop new
ones. Land management interns plan and implement prescribed burns and habitat
restoration projects.

Program Survey. During the 1990s, Archbold's intern program trained over 100
college/university students. In 2000, we initiated a survey of 1990s interns (see
<http://www.archbold-station.org/abs/internvol/internsurvey.htm>) to measure the
program's effectiveness (future interns will also be surveyed).

Of the 31 respondents, 30% were graduate interns (Master's or Ph.D.) working on
their theses/dissertations and 70% were undergraduate interns (or recent graduates).
Of the undergraduates, 77% continue in a Master's/Ph.D. program. At least 33 publi-
cations in scientific journals and at least 48 presentations at scientific meetings were
based on intern research projects conducted during the 1990s. Archbold was the sole
source of financial support for 58% of interns, and some interns received additional
financial support from private organizations (29%) and state (13%) or federal gov-
ernment (3%). Some (32%) interns returned to Archbold to collaborate with staff sci-
entists on new or continuing projects, and almost all (97%) remained in contact with
Archbold Staff or other Archbold interns.

Interns gain new, and improve existing skills while at Archbold. Figure 1 (this
page) shows the percent of intern survey respondents who gained or improved vari-
ous skills during their internships at Archbold. These are professional interactions
(PI), experimental design (ED), data analyses (DA), off-road vehicle use (VU), data
management (DM), report writing (RW), computer skills (CS), prescribed burning
(PB), presentation skills (PS), literature searches (LS), GIS (GI), grant writing (GW),
research collections (RC), CPR (CP), First Aid (FA), curriculum development (CD),
multi-media (MM), exotic plant removal (PR), and GPS (GP).

Archbold continues to provide students with excellent opportunities for profes-
sional development. Following are some comments about our program from former
interns.

"My experience at Archbold was truly amazing. The work and life skills I gained at
the Station were immeasurable."
"My internship was an excellent transition from undergraduate to graduate school."
"Archbold was truly my formative experience as a field biologist."

Additional information about Archbold's Intern Program is on our Web site at
<http://www.archbold-station.org/abs/internvol/internships.htm>.

Fig. 1. Percent of intern survey respon-
dents who gained or improved each
skill at Archbold. Number of individuals
with the skill is given above each col-
umn (N = 31 completed surveys).

Research intern Rachel Butzler (Penn
State Univ.) collects algae samples
from a seasonal wetland at Buck Island
Ranch.
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College Classes

Archbold continues to attract college classes with its excellent facilities and unique
Florida scrub ecosystems, and with a wide array of other habitats in the region. These
classes travel from many colleges/universities in Florida and the eastern United
States and Archbold provides housing, meals, laboratory facilities, and a library.
During 1999-00, 41 college classes visited Archbold (see Appendix I) to study a vari-
ety of ecological topics. A list of all college classes and faculty visiting Archbold dur-
ing 1995-00 is now on the Station's Web site <http://www.archbold-
station.org/abs/education/colinfo.html>. In 2000, Hilary Swain obtained a National
Science Foundation award for renovation of the Station's general laboratory class-
room and storage areas. Work began in late 2000 and will be finished in early-2001,
providing visiting classes, scientists, and graduate students with a multi-user class-
room (with a storage area for K-12 displays and equipment) and a multi-purpose lab-
oratory and wet lab (see <http://www.archbold-station.org/abs/education/class-
lab.htm> for details).

Some college classes visit Archbold for a day or an overnight visit. Belinda
Lambert of St. Petersburg College brought her Field Identification of Florida Biota
class to tour the facilities and hike in the Florida scrub. The students identify charac-
teristics of the ecosystem and become familiar with common plants and animals
found in the scrub. Gerald Johnston from Broward Community College came for
the day to look for gopher frogs with his General Zoology class and Alyson Flournoy
of University of Florida brought her Advanced Environmental Law class to talk with
scientists about scrub ecology and habitat conservation planning.

For the past 8 years Philip Stoddard of Florida International University has
brought the lab section of his Animal Behavior class to Archbold for weekend visits.
Students investigate acorn harvest and caching by Florida scrub-jays. (Students are
always amazed at how good the jays are at hiding and finding acorns.) Unlike their
university base in Miami, bats are common in local flatwoods, and students can
observe their foraging behavior and record their echolocation signals. The FIU stu-
dents also make extensive use of the library. In their course evaluations, many stu-
dents call the Archbold trip the high point of their undergraduate experience. Dr.
Stoddard states that he is indebted to the staff of Archbold for making this opportu-
nity available year after year.

Yet other classes stay at Archbold for 1-2 weeks, often during their spring break
(see photo, this page). In 2000, Jim Leebens-Mack of Colgate University stayed 2
weeks with his Evolutionary Ecology class. This course focuses on field methods
used to study species interactions in terrestrial ecosystems and students conduct
short-term field investigations on ecological aspects of Florida scrub. The students
also visit the Smoky Mountains, Florida Panhandle, and coastal South Carolina on
their trip. 

Following a 7-week intensive lab-based course in Introductory Entomology, Olle
Pellmyr's class from Vanderbilt University spent week 8 (March 2000) at Archbold
putting their newfound knowledge to practical use. They survey insect fauna in vari-
ous habitats and visit MacArthur Agro-ecology Research Center to sample in an agri-
cultural landscape. The students use several survey methods such as light trapping,
baiting, vegetation sweeping, and pitfall trapping. The students also do individual
field projects and prepare oral presentations and written reports on their research
upon returning to Vanderbilt. 

During 1999-00, Hilary Swain and Mark Deyrup hosted two teaching enhance-
ment workshops for 16 Florida faculty members, some of whom have brought class-
es to Archbold. This program, Project FIRST, is described in more detail in
"Conferences and Workshops" (see page 41).

Archbold Invertebrate Ecologist Mark
Deyrup explains scrub ecology to
Hofstra Univ. students, January 1999;
faculty Russel Burke at far right.

• Forty-one college classes, including
520 students and faculty, visited
Archbold representing 10 Florida insti-
tutions and 17 others from Alabama,
Illinois, Iowa, Maine, Massachusetts,
New Jersey, New York, North Carolina
and Pennsylvania, and 1 from
Sweden. (See Appendix I).

Accomplishments 1999–00
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Conferences and Workshops

Archbold was host to 44 meetings and conferences during 1999-00 with 1,078 par-
ticipants (see Appendix H); these are similar numbers to the preceding 2 years. Some
are convened by government agencies such as the Florida Fish and Wildlife
Conservation Commission or the U.S. Fish and Wildlife Service. Non-profit groups,
such as The Nature Conservancy (who held volunteer training sessions at Archbold)
organize other meetings. Many groups use Archbold as a regular venue, such as the
annual Florida Ecological and Evolutionary Symposium (7th -1999; 8th -2000),
which draws graduate students from Florida state and private universities for presen-
tations highlighting their research.

NEON. The largest, and logistically most demanding meeting of the biennial peri-
od was a 9-12 January 2000 workshop sponsored by the National Science Foundation
(NSF) to provide input for the proposed National Ecological Observatory Network
or NEON <http://www.archbold-station.org/abs/neon/index.html>. The meeting
assembled eminent ecologists from throughout North America to discuss objectives
for a geographically dispersed state-of-the-art national facility for field biologists to
conduct research spanning all levels of biological organization and across broad tem-
poral and spatial scales. NSF anticipates NEON sites will be chosen via competitive
proposals from consortia involving field stations and/or marine laboratories, Long-
Term Ecological Research sites, universities and colleges, and natural history
archives. Thirty participants (see photo, this page and page 45) <http://www.arch-
bold-station.org/abs/neon/broadcast/participants.html> from many different disci-
plines in field biology, reviewed NEON objectives including connecting geographi-
cally distributed parts into one virtual installation via communication networks so
that members of the field biology research community can access the facility remote-
ly, and facilitating predictive modeling of biological systems via data sharing and
synthesis efforts by users. Sections of the meeting were broadcast as live streaming
audio via the Internet and a final report was produced for NSF. 

Project FIRST. Another series of workshops sponsored by NSF during the
Biennial was the faculty teaching enhancement program, Project FIRST
<http://www.archbold-station.org/abs/first/index.html>. This project, directed by Jan
Hodder (Oregon Inst. Marine Biol.), and Diane Ebert-May (Michigan State Univ.),
involved five field stations nationwide including Archbold. Co-organized at Archbold
by Hilary Swain and Mark Deyrup and in conjunction with Janice Easton (Univ.
Florida grad. student), the project involved 16 faculty members from 5 Florida insti-
tutions (Edison Community Coll., Florida International Univ., Stetson Univ., Univ.
Florida, Univ. South Florida). We held two workshops (see photo, this page) and
developed Web pages and other supporting material to build this coalition of Florida
institutions and to support a regional network of faculty and staff committed to
enhancing undergraduate teaching. The workshops used Archbold's facilities, in con-
junction with explorations of teaching methods, to increase participant's understand-
ing of Florida ecosystems, and to enhance faculty's ability to convey complex con-
cepts in field biology to undergraduates. The group developed inquiry-based, field
exercises that can be incorporated into many courses. Project FIRST, like all meet-
ings/conferences at Archbold, encourages interest in using field studies and field sites,
such as the Station and the Ranch, as teaching and research forums, and promotes
general interest in Florida ecosystems and species.

NEON Group meets at Archbold
Biological Station, 10 Jan. 2000 (see
page 45 for a larger image, and names,
of the group).

Project FIRST faculty-participants (L-R:
Earl McCoy and Renée Brooks, Univ.
South Florida; Mark Brenner, Univ.
Florida) conducting an oak-gall project,
in Archbold's Tract 7 scrubby flatwoods,
6 Feb. 1999.
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Archbold Biological Station's Web
Site, http://www.archbold-station.org
Webmaster: Fred E. Lohrer
Computer Systems Administrator: Christopher C. Brand (1999),
Advanced Systems (2000)

The Archbold Web site, first published in early 1997, developed rapidly into an
important and necessary way to convey Station/Ranch information to staff, the scien-
tific community, regional land managers and conservationists, teachers and students,
and the general public. Individual pages from the Web site can be viewed and print-
ed at the user's desk, thus delivering specific information instantly and saving pro-
duction and postage costs.

History. The first edition of Archbold's Web site, "Welcome to Archbold
Biological Station," published on 26 May 1997, was a brief overview (20 pages). The
site was static until the second, completely new edition (40 pages) was published 27-
28 October 1998. This edition was based in part (20 pages) on the Station Booklet
(1992) but with much new material or revisions of existing Archbold documents. Late
1998 additions included the Biennial Report 1995-96 (35 pages) and 30 new pages
(with many staff pages), bringing the 1998 total to 107 pages. The growth rate during
1999-00 never slowed.

During 1999-00, 475 pages were added to the Web site including several major
science and environmental education projects (see sidebar) completed by a local Web
developer with support from Elizabeth Ordway Dunn Foundation and the Florida
Fish and Wildlife Conservation Commission. Also added were many pages of
Archbold visitor information, Station/Ranch species lists, the Station's scientific bib-
liography (a searchable ProCite® database of over 1200 citations), Library serials
holdings, the Station's nature trail brochure, Biennial Report 1997-98,
revised/expanded internship and education pages, and a Web-site search engine. A
Web-site chronicle, "What's new at this site," details daily progress since late 1999.

One major thrust for the Web site includes providing information about Archbold
facilities (see <http://archbold-station.org/abs/education/visitclass.htm>) and
Archbold ecology and biota for visiting scientists and college classes (see
<http://archbold-station.org/abs/archbold/archecolsett.htm>). These visitors can read
this information prior to their arrival and come to Archbold with a better understand-
ing of the facilities and regional ecology, and conduct their research and learning with
better efficiency. A hidden benefit of the growing body of Archbold information on
the Web site is the utility for Archbold staff; the Web site is a substitute for the file
cabinet. Future Web-site projects include 1) access to all the Station's climatological
data, 2) a visitor application form, 3) a catalog of research projects, and 4) develop-
ing an electronic catalog of the library's holdings.

"Richard Archbold and the Archbold
Biological Station," a biography by
Roger A. Morse
Roger Morse, renowned professor of apiculture at Cornell University's Department of
Entomology, and seven of his graduate students, regularly conducted research on
honey bee behavior and biology at Archbold since 1963. After his recent retirement
from Cornell's faculty, Roger started work on a biography of Richard Archbold, vis-
iting libraries and archives in New York (and especially at the American Museum of
Natural History) during the summer, and combing the Station's rich historical
archives during the winter. The book (see dust-jacket photo, this page), published in
April 2000 by University Press of Florida, includes a foreword by Archbold's
Executive Director Hilary Swain and a chapter by Richard's sister and President of
Archbold Expeditions, Frances Archbold Hufty. Sadly, Roger Morse died on 12 May
2000 at his home in Ithaca, New York, just a few weeks after the book was published.

• Added 475 new pages to the Web
site.

• Revised 200 Web pages, as Archbold
events changed.

• Published Web pages for 2 Project
FIRST Faculty Workshops that were
funded by the National Science
Foundation.

• Published a Web edition of "Florida's
Ancient Islands" with support from
Elizabeth Ordway Dunn Foundation.

• Published new Web pages for the
Lake Wales Ridge Ecosystem
Working Group with support from
Elizabeth Ordway Dunn Foundation.

• Published Web pages for the 2000
Archbold NEON (National Ecological
Observatory Network) Workshop and
conducted a Web-broadcast (Jan.
2000) of the meeting, with support
from the National Science Foundation.

• Published a Web edition of the scrub
curriculum, "Discovering Florida
Scrub," with support from Florida Fish
and Wildlife Conservation
Commission.

• Published 6 new and 3 revised Web
pages about Archbold's education 
programs with support from Elizabeth
Ordway Dunn Foundation.

Accomplishments 1999–00
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Operations Manager: Dianne L. Cummings
Facilities Coordinator: Penny M. DeVane

In 2000, tracking of Station facility use and services (lodging, food services, group
visits, and facilities use) was initiated to assist in evaluating trends. Figure 1 (this
page) shows the following trends in lodging data for 2000: (1) 73% of overnight vis-
its were either researchers (30%, see Appendix D), university/college classes (see
Appendix I), or interns (24%, see pages 36-38); (2) 69% of all visitors used the
Station during January-June; and (3) only 12% of all visitors used the Station during
July-September. These same trends are repeated in our food service, group visits, and
facilities-use tracking.

Facility Use and Services

Appendices

Fig. 1. Use (hundreds of bed-nights) of
Archbold Biological Station lodging
facilities during 2000: hatched portion
of bars indicates researchers, gray-
classes, white-interns, black-other. 
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NEON Workshop meets at Archbold Biological Station, 10 Jan. 2000(see page 41). Front row (L-R): Michael J. Donoghue
(Harvard Univ.), Thomas Whitham (Northern Arizona Univ.), Alan Hastings (Univ. California-Davis), Mike Auerbach (College of
Charleston), MarÌa J. Gonz·lez (Wright State Univ.), Ingrid M. Parker (Univ. California-Santa Cruz), Terry Yates (NSF), Julia Allen
Jones (Oregon State Univ.), Martyn Caldwell (Utah State Univ.). Middle Row (L-R): Robert Connors (InSight America), Hilary
Swain (Archbold Biol. Sta.), H. Jane Brockmann (Univ. Florida), Jim Coleman (Desert Res. Inst.), Scott M. Pearson (Mars Hill
Coll.), Amy Ward (Univ. Alabama), Massimo Pigliucci (Univ. Tennessee), Carol Shearer (Univ. Illinois), John Porter (Univ.
Virginia), David H. Wise (Univ. Kentucky), Geoffrey Hill (Auburn Univ.), Robert Zink (Univ. Minnesota), Scott Collins (NSF). Back
row (L-R): John Maron (Univ. Washington), Ann P. Kinzig (Arizona State Univ.), John A. Byers (NSF), Gary Wellborn (Univ.
Oklahoma), Douglas Posson (U.S. Geol. Surv.), Mary Ashley (Univ. Illinois-Chicago), Robert Jackson (Duke Univ.), George W.
Uetz (Univ. Cincinnati), Jason Hitchcock (NSF), Sam McNaughton (Syracuse Univ.). 



46

Appendix B

Scientific Publications by Visiting Scientists, 1999–20001

1 Includes earlier publications not added to the Station Bibliography until 1999-2000 Biennial.

Babbitt, K.J. and G.W. Tanner. 2000. Use of temporary wetlands
by anurans in a hydrologically modified landscape. Wetlands
20:313-322.

Breininger, D.R., M.A. Burgman, and B.M. Stith. 1999. Influence
of habitat quality, catastrophes, and population size on extinc-
tion risk of the  Florida scrub-jay. Wildl. Soc. Bull. 27:810-
822.

Carrel, J.E. 1999. Contrasting responses of southern house spiders
and raccoons to blister beetle prey. J. Chem. Ecol. 25:1295-
1303.

Carrel, J.E., H.K. Burgess, and D.M. Shoemaker. 2000. A test of
pollen feeding by a Linyphiid spider. J. Arachnol. 28:243-244.

Carrington, M.E. 1999. Post-fire seedling establishment in Florida
sand pine scrub. J. Veg. Sci. 10:403-412.

Carrington, M.E. and J.E. Keeley. 1999. Comparison of post-fire
seedling establishment between scrub communities in
Mediterranean and non-Mediterranean climate ecosystems. J.
Ecol. 87:1025-1036.

Clayton, J.M. 1998. ROMP 14 Hicoria, Final Report - Drilling and
Testing Program, Highlands Ridge Water Resources
Assessment Project, Highlands County, Florida. Southwest
Florida Water Management District, Resource Data Division,
Brooksville, Florida.

Curtis, J.T. and J.E. Carrel. 1999. Social behavior by captive juve-
nile Kukulcania hibernalis (Aranea: Filistatidae). Bull British
Arachnol. Soc. 11:241-246.

Fleischer, A.L. 2000. The influence of time budget and rate of
food handling and consumption on the timing of breeding of
female Florida scrub-jays (Aphelocoma coerulescens): A
comparison between populations in natural and suburban
habitats. Master's Thesis, Univ. South Florida.

Fleischer, T.L. 2000. Reactions of  Florida scrub-jays
(Aphelocoma coerulescens) to eggs and shams added to their
nests. Master's Thesis, Univ. South Florida.

Galley, K.E.M. 1999. Revision of the genus Selonodon Latreille
(Coleoptera: Cebrionidae). Occ. Pap. Florida State Coll.
Arthropods 10:1-49.

Halloran, M.M., M.A. Carrel, and J.E. Carrel. 2000. Instability of
sandy soil on the Lake Wales Ridge affects burrowing by wolf
spiders (Araneae: Lycosidae) and antlions (Neuroptera:
Myrmeleontidae). Florida Entomol. 83:48-55.

Hauber, M.E. 1999. Variation in pit size of antlion (Myrmeleon
carolinus) larvae: the importance of pit construction. Physiol.
Entomol. 24:37-40.

Hawkes, C.V. 2000. Biological soil crusts and their interactions
with vascular plants in a xeric Florida shrubland. Ph.D.
Disertation, Univ. Pennsylvania. 

Hokit, D.G., B.M. Stith, and L.C. Branch. 1999. Effects of land-
scape structure in Florida scrub: A population perspective.
Ecol. Appl. 9:124-134.

Keating, W.J. 1999. Nocturnal roosting behavior of the Florida
scrub-jay. Master's Thesis, Univ. South Florida.

Kramer, D.A. 2000. Recaching facilitates cache recovery in the
Florida scrub-jay: A ‘rolling horizon of short-term memory’
model. Master's Thesis, Univ. Wisconsin.

Main, M.B., P.B. Walsh, K.M. Porter, and S.F. Coates. 1999.
Monitoring the expanding range of coyotes in Florida: Results

of the 1997-1998 statewide scent station surveys. Florida
Field Nat. 27:150-162.

Marshall, S.D. 1999. Neighborhood effects on territorial aggrega-
tions of the burrowing wolf spider Geolycosa xera archboldi
McCrone (Araneae: Lycosidae). Canadian J. Zool. 77:1006-
1012.

Martin, L.J. and M.B. Cruzan. 1999. Patterns of hybridization in
the Piriqueta caroliniana complex in central Florida: evi-
dence for an expanding hybrid zone. Evolution 53:1037-
1049.

Martin, W.H. and D.B. Means. 2000. Distribution and habitat rela-
tionships of the eastern diamondback rattlesnake (Crotalus
adamanteus). Herp. Nat. Hist. 7:9-34.

Midford, P.E. 1999. Social learning and tradition in the Florida
scrub-jay (Aphelocoma coerulescens). Ph. D. Dissertation,
Univ. Wisconsin. 

Morrison, J.L. 1999. Breeding biology and productivity of
Florida's crested caracaras. Condor 101:505-517.

Morrison, J.L. and M. Maltbie. 1999. Methods of gender determi-
nation in crested caracaras. J. Raptor Res. 33:128-133.

Morse, R.A. 2000. Richard Archbold and the Archbold Biological
Station. Univ. Press of Florida, Gainesville.

Mumme, R.L. and T.H. Below. 1999. Evaluation of translocation
for the threatened Florida scrub-jay. J. Wildl. Mgmt. 63:833-
842.

Nelson, B.S. 2000. Avian dependence on sound pressure level as
an auditory distance cue. Anim. Behav. 59:57-67.

Nelson, B.S. and P.K. Stoddard. 1998. Accuracy of auditory dis-
tance and azimuth perception by a passerine bird in natural
habitat. Anim. Behav. 56:467-477.

Pratt, S.C. 1997. The control of comb construction by honey bee
colonies. Ph.D. Dissertation, Cornell Univ.

Pratt, S.C. 1998. Decentralized control of drone comb construc-
tion in honey bee colonies. Behav. Ecol. Sociobiol. 42:193-
205.

Pratt, S.C. 1999. Optimal timing of comb construction by honey
bee colonies: a dynamic programming model and experimen-
tal tests. Behav. Ecol. Sociobiol. 46:30-42.

Pratt, S.C. 2000. Gravity-independent orientation of honeybee
combs. Naturwissenschaften 87:33-35.

Pratt, S.C., S. Kuhnholz, T.D. Seeley, and A. Weidenmuller. 2000.
Worker piping associated with foraging in undisturbed queen-
right colonies of honey bees. Apidologie 27:13-20.

Schoech, S.J. 1999. Florida scrub-jay nestlings preyed upon by an
eastern coachwhip. Florida Field. Nat. 27:57-58.

Steinman, A.D., K.E. Havens, N.G. Aumen, R.T. James, K.-R. Jin,
J. Zhang, and B. Rosen. 1999. Phosphorus in Lake
Okeechobee: sources, sinks, and strategies. Pages 527-544 in
Phosphorus biogeochemistry of subtropical ecosystems:
Florida as a case example (Reddy, K.R., G.A. O'Connor, and
C.L. Schelske, Eds.). CRC/Lewis Publ., New York.

Stith, B.M. 1999. Metapopulation dynamics and landscape ecolo-
gy of the Florida scrub-jay, Aphelocoma coerulescens. Ph.D.
Dissertation, Univ. Florida.

Yosef, R. 2000. The Mayfield method for standarisation of shrike
breeding studies: the case of the loggerhead shrike (Lanius
ludovicianus) in southcentral Florida. The Ring 22:111-121.

Total 1999–2000, 37



David H. Anderson (1999)
• Evaluation of the invertebrate community of the channelized

Kissimmee River ecosystem

• Importance of periphyton in Everglades food webs
• Evaluation of wading bird food resources in wetlands at Buck

Island Ranch
• Crayfish growth and secondary production in Ranch wetlands

T. Richard Anderson (2000)
• Cutthroatgrass restoration plan for the Lake Placid Scrub Preserve
• Scrub fire behavior/fire effects model

Patrick J. Bohlen
• Nitrogen and phosphorus cycling in relation to land use and cattle

stocking density in subtropical pastures
• Algal productivity and nutrient characteristics of wetlands in

improved and semi-native pastures of the Lake Okeechobee Basin
• Invasion of north temperate forest soils by exotic earthworms
• Influence of cattle grazing and land use on freshwater wetlands in

rangeland ecosystems
• Optimization of best management practices for beef cattle ranching

in the Lake Okeechobee Basin
• Agro-ecosystem indicators of sustainability as affected by cattle

density in ranch management systems

Reed Bowman
• Contributions of suburban jay populations to the metapopulation

dynamics of the Florida scrub-jay (Aphelocoma coerulescens)
• Composition and relative abundance of terrestrial vertebrate preda-

tors in a suburban development in oak scrub
• The influence of sub-urbanization on time/energy budgets of

Florida scrub-jays
• Florida scrub-jay nest-site selection in native and non-native habi-

tats: the impact of human disturbance
• Influence of sub-urbanization on survival and spatial use of fledg-

ling Florida scrub-jays
• Parental care, resource availability, and brood reduction in Florida
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Appendix C

Research Projects by Staff, 1999–2000
scrub-jays across an urban gradient

• Energy expenditure of Florida scrub-jays across an urban gradient
using doubly-labeled water

• Physiological correlates of variation in the timing of reproduction in
two populations of Florida scrub-jays

• Avian community response to sub-urbanization on the Lake Wales
Ridge

• Caching behavior of Florida scrub-jays in suburban and natural
habitats

• Population monitoring of Florida scrub-jays and red-cockaded
woodpeckers at Avon Park Air Force Range

• Prediction of dispersal patterns from source-sink demographic pat-
terns

• Dispersal gap characteristics of Florida scrub-jays in a heteroge-
neous landscape

• Pine resin and the orientation of red-cockaded woodpeckers cavities
• Fledgling production by red-cockaded woodpeckers in south-cen-

tral Florida
• Survival and recruitment of red-cockaded woodpeckers in south-

central Florida: population stability and evidence of metapopulation
structure

• Demographic consequences of limited breeding opportunities for
male red-cockaded woodpeckers

• Home range size and habitat characteristics of red-cockaded wood-
peckers in south-central Florida

• Habitat selection and behavior of foraging red-cockaded wood-
peckers in south-central Florida

• Forays and movements patterns of non-breeding Florida scrub-jays
in a heterogeneous landscape

• Maintaining a spatial database of the distribution of Florida scrub-
jays and their habitat throughout Florida

• Banding Florida scrub-jays in Highlands County
• Gut morphology, diet, and taxonomy of New World Columba

pigeons
• Nesting chronology of common ground-doves in Florida and Texas
• Relationship between the reproductive ecology of the white-

crowned pigeon and the fruiting phenology of tropical hardwood
hammock trees

Lourdes Rojas and Dave Anderson sample benthic
invertebrates in the Kissimmee River, Highlands Co.,
Florida.

Low-density, human residential development in xeric
oak scrub in Placid Lakes Estates, a suburb north of
Archbold Biological Station. Suburban development
has significant negative demographic consequences
on Florida scrub-jays.



48

• Effects of supplemental protein on brood reduction, nestling-, and
post-fledging survival in suburban populations of Florida scrub-jays

• Effects of landscape and demography on patch-scale movement pat-
terns of Florida scrub-jays

• Timing of reproduction in birds: nutrition-endocrine interactions
• Microsite variation in acorn germination
• Demography of Florida scrub-jays in long-unburned, recently

restored scrub habitats
• Movement patterns of Florida scrub-jays across a landscape mosaic

on the Lake Wales Ridge
• Influence of landscape structure and habitat variation at multiple

spatial scales on the demography and population dynamics of
Florida scrub-jays in west-central Florida

Mark A. Deyrup

• Exotic ants in Florida
• Manual of the ants in Florida
• New Aphaenogaster from Florida xeric uplands
• New Smithistruma from Florida
• Crematogaster of the subgenus Orthocrema in eastern North

America
• Description and natural history of a new Crematogaster from south-

eastern pinelands
• Distribution, natural history, and description of the male of

Eurhopalothrix floridana
• Ants of San Salvador, Bahamas
• Ant survey of New Providence, Bahamas
• Ant survey of North Andros Island, Bahamas
• A new species of Smithistruma from the Cumberland Plateau in

Kentucky, named in honor of William Brown, Jr.
• Litter-inhabiting ants in Florida
• Survey of litter-inhabiting ants of mountain valleys in the Ouachita

Mountains
• Ant survey of the Ordway Preserve, Florida
• Preliminary survey of the ants of Ponape
• Natural history of the exotic ant Quadristurma emmae
• New dacetine ant from Apalachicola National Forest

• A predaceous beetle circumvents the chemical defense of a milli-
pede

• Taxonomy and biogeography of Melanoplus grasshoppers of
Florida scrub

• Taxonomy and biogeography of the Brooksville Ridge grasshopper
• Taxonomy and natural history of the sandhill pygmy mole cricket
• Post-fire mortality in south Florida slash pine
• Biogeography of burrowing wolf spiders in Florida
• Survey of dacetine ants in the Bahamas
• Natural history of a caterpillar that lives with social spiders
• Yellow bowl insect survey
• Ant diversity survey of Great Smoky Mountains National Park
• New Leptothorax from Apalachicola National Forest
• Ant survey of the Florida panhandle
• New Pyramica from the Apalachicola National Forest
• New Ellipes from the Brooksville Ridge
• Natural history of caterpillar that eats shell plates of dead gopher

tortoises
• Insect visitors on flowers of Serenoa repens
• Insect visitors on flowers of Ilex glabra
• Bees of the Archbold Biological Station
• Nesting behavior of Perdita bequaerti
• Interactions between flies and flowers on the Archbold Biological

Station
• List of Coleoptera of the Archbold Biological Station

Nancy D. Deyrup
• Lake Annie water chemistry
• Lakewatch monitoring program for Lake Annie

Fred E. Lohrer
• Bibliography of shrikes of the world

Kevin N. Main (1999)
• Phenology monitoring
• Climatological data from the ESE site
• Wells and ponds at Archbold Biological Station; water level moni-

toring
• Treefrog survey
• Archbold Biological Station photo points; long-term vegetation

changes

Michael A. McMillian
• Reproductive success and habitat selection of nesting barred owls

on Buck Island Ranch

• Reproductive success and habitat selection of nesting red-shoul-
dered hawks on Buck Island Ranch

Mark Deyrup examines beetles in the Archbold
insect collection.

Barred owls (Strix varia) at Buck Island Ranch,
Highlands Co., Florida
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• Prey selection of the barred and barn owls on Buck Island Ranch
• The importance of ditches and canals on agricultural lands for wad-

ing birds
• The effects of agricultural practices (sod) on bird communities on a

central Florida cattle ranch
• Evaluation of wading bird food resources in ditches/wetlands at

Buck Island Ranch
• Winter territory size and habitat use of the American kestrel in

south-central Florida
• Crayfish growth and secondary production in ranch wetlands
• Prey-selection of white-tailed kites at Buck Island Ranch
• American kestrel/eastern phoebe surveys on a south-central Florida

cattle ranch; the importance of open spaces for wintering birds
• Roosting behavior of crested caracaras at a large roost on Buck

Island Ranch
• Reproductive success of ospreys nesting on Lake Istokpoga, Florida
• Influence of cattle grazing and land use on freshwater wetlands in

rangeland ecosystems

Eric S. Menges
• Relating genetic variation to population size and geographic vari-

ables in Nolina brittoniana
• Interactions of soil crust and vascular plants in a xeric shrubland
• Effects of mechanical treatment vs. prescribed fire on listed Lake

Wales Ridge plants and their habitat
• Long-term demography of Florida scrub plants
• Distribution of federally-listed plants in Highlands County using

GPS

• Effects of fire and seed bank dynamics on patterns of genetic varia-
tion in Hypericum cumulicola and implications for management

• Demography of Dicerandra frutescens
• Demography of Warea carteri
• Post-fire demography of Eriogonum floridanum and Clitoria fra-

grans
• Fire-induced mortality in south Florida slash pine
• Post-fire demography of Solidago chapmanii
• Slash pine demography in seasonal ponds
• Methods in population viability assessment
• Rosemary scrub seed banks
• Importance of open space in scrub
• Metapopulation dynamics of plants in Florida scrub
• Demography and spatial pattern in Florida rosemary
• Water relations of scrub oaks
• Post-fire changes in sandhill communities
• Reproductive biology of Asimina obovata
• Edge effects in scrubby flatwoods and flatwoods
• Dynamics of cutthroat grass
• Effect of added fuel on flatwoods recovery post-fire
• Restoration of bahia grass pastures
• Effects of logging, fire, and combinations on sand pine scrub at

Lake Arbuckle State Park
• Demography of Eryngium cuneifolium

• Review of population viability studies in plants
• Population dynamics of Polygonella basiramia
• Soil water dynamics in xeric soils at Archbold
• Crotalaria avonensis demography at Carter Creek
• Heterogeneity in fire intensity and community pattern in Florida

scrub and Carolina sandhills
• Populations dynamics and fire ecology of the federally-listed threat-

ened scrub plant Eriogonum longifolium var. gnaphalifolium
• Comparison of the population dynamics of Hypericum cumulicola

in different habitats and with different fire return intervals
• Gap characteristics and dynamics in Florida scrub
• Demography of a Chrysopsis species at Archbold
• Experimental introduction of Ziziphus celata and sandhill restora-

tion at Lake Wales Ridge National Wildlife Refuge
• Demography of Dicerandra christmanii
• Demography of Liatris ohlingerae
• Demography and fire ecology of Polygala lewtonii
• Restoration of long-unburned sandhill
• Demography, floral biology, and breeding system of scrub plum

Hilary M. Swain
• Use of IKONAS satellite imagery for vegetation analysis at

Archbold Biological Station
• Use of IKONAS satellite imagery for vegetation mapping at Buck

Alaä Wally, Plant Ecology Research Assistant, stand-
ing in flatwoods at Archbold Biological Station, with
global position equipment. The tall shrub in flower
(Sept. 2000) at Alaä’s right is Palafoxia feayi and
Sabal etonia is in front of her.

The basal rosette of Eryngium cuneifolium (wedge-
leafed button-snakeroot) a Federally- and State-
endangered plant that is restricted to the Highlands
Co., Florida, portion of the Lake Wales Ridge.
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Island Ranch
• Classroom and laboratory improvements for Archbold Biological

Station
• A new generation of fire equipment for Archbold Biological Station
• Cutthroatgrass restoration plan for the Lake Placid Scrub Preserve
• GIS vegetation mapping for the Lake Wales Ridge
• Optimization of best management practices for beef cattle ranching

in the Lake Okeechobee Basin
• Research priorities for conservation in Florida
• Wading birds in agricultural landscapes of central Florida
• Behavioral ecology of the goldeneye duck
• Biogeographical representation of field stations in North America
• Project FIRST, Faculty Institute for Reforming Science Teaching

through field stations
• NSF's NEON Workshop at Archbold Biological Station, 9-12

January 2000
• Conservation and environmental education for the Florida scrub;

enhancing WWW facilities at Archbold Biological Station

Carl W. Weekley, Jr.
• Monitoring of federally-listed endangered plants on the Lake Wales

Ridge
• Breeding system and status of Ziziphus celata
• Population dynamics of  Hypericum cumulicola
• Distribution of federally-listed plants in Highlands County using

GPS
• Demography, floral biology, and breeding system of scrub plum
• Effects of logging, fire, and combinations on sand pine scrub at

Lake Arbuckle State Forest
• Relating genetic variation to population size and geographic vari-

ables in Nolina brittoniana
• Long-term demography of Florida scrub plants
• Effects of mechanical treatment vs. prescribed fire on listed Lake

Wales Ridge plants and their habitat
• Demography of Eryngium cuneifolium
• Demography of Dicerandra frutescens
• Demography of Warea carteri
• Post-fire demography of Eriogonum floridanum and Clitoria fra-

grans
• Slash pine demography in seasonal ponds
• Metapopulation dynamics in Florida scrub
• Demography and spatial pattern in Florida rosemary
• Population dynamics of Polygonella basiramia
• Effect of added fuel on flatwoods recovery post-fire

• Soil water dynamics in xeric soils at Archbold Biological Station
• Cabbage palm demography at Buck Island Ranch
• Effects of fire and seed bank dynamics on patterns of genetic vari-

ation in Hypericum cumulicola
• Populations dynamics and fire ecology of the federally-listed threat-

ened scrub plant Eriogonum longifolium var. gnaphalifolium
• Population viability analysis of two Lake Wales Ridge scrub

endemic plants

Glen E. Woolfenden
• Florida scrub-jay behavior and ecology
• Florida scrub-jay cognition
• Florida scrub-jay sentinel system
• Florida scrub-jay nest sites in natural and suburban habitats
• Florida scrub-jay brood reduction
• Florida scrub-jay development of sexual dimorphism in mass;

breeding and annual variation in mass
• Contaminants in Florida scrub-jay eggs
• Daily changes in Florida scrub-jay mass during breeding season
• Florida scrub-jay resource availability and use
• Florida scrub-jay energy expenditure and doubly labeled water
• Fire ecology and Florida scrub-jays
• Florida scrub-jay sex ratios
• Florida scrub-jay dispersal
• Florida scrub-jay time budgets at Archbold Biological Station and

in suburbs
• Florida scrub-jay parasites and epidemics
• Florida scrub-jay egg rejection (inter- and intraspecific)
• Florida scrub-jay ptilochronology
• Florida scrub-jay acorn use
• Florida scrub-jay ethogram
• Florida scrub-jay nocturnal roosting
• Florida scrub-jay contact vocalization
• Florida scrub-jay social learning
• Florida scrub-jay road-edge territories and survival
• Florida scrub-jay lifetime fitness
• Florida scrub-jay inheritance of egg size
• Corvid gaits
• Studies of Florida birds
• Winter distribution of the sharp-tailed sparrows
• References to Florida birds in Field Notes/North American Birds
• History of breeding birds of Florida
• Computer bibliography of Florida ornithology
• Blue jay life history

Members of the Plant Ecology Lab, as assembled in Dec. 1999, each with a favorite piece of equipment. Front row, L-R; Kevin Main,
Satya Maliakal, Molly Hunter, Karin Kettenring, Eric Menges, Samara Hamze. Back row, L-R; Martina Petru, Carl Weekley, Amanda
Armbruster, Christine Hawkes, Dorothy Mundell.

°
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Appendix D (part 1)

Research Projects by Visiting Scientists (*graduate 
students) at Archbold Biological Station, 1999–2000
Name Affiliation Research

1999

Aasen, Kjetil Univ. Oslo, Norway Ant studies

Adkisson, Curtis Virginia Polytech. Inst. Blue jay acorn-caching

Baker, John Broward Comm. College Survey Archbold's seasonal ponds for amphibians

Bergamo, Stephanie* Univ. Georgia Collect Cuthbertia ornata for phylogenetic analysis

Boyle, Owen* Univ. Wisconsin Metapopulations biology of Polygonella basiramia

Buffington, Matthew Texas A & M Univ. Parasitic wasps of Cynipidae

Calderone, Nicholas Cornell Univ. Collect cuticular extracts from honey bee larvae

Carrel, James Univ. Missouri Census of 4 spider spp.; Spiders of Archbold Biol. Sta.

Clisham, Tom Fla. Dept. Environ. Protection Establish an ozone monitoring station

Clouse, Ron Everglades National Park An infestation of sand pine by aphid Cinara pinivora

Conner, William Wake Forest Univ. Behavior and chemical ecology of arctiid moths

Corsello, Michael* Univ. Central Florida Gopher tortoise upper respiratory tract disease

Curry, Robert Villanova Univ. Timing of nesting in Florida scrub-jays

Eisenhart, Mike Highlands Co. Extension Serv. Research in the Herbarium 

Eisner, Thomas Cornell Univ. Chemical defense/communication of Utethesia ornatrix 

Ellis, Hugh Univ. San Diego Energy expenditure in Florida scrub-jays

Fitzpatrick, John Cornell Univ. Demography of the Florida scrub-jay

Fonda, Rich Western Washington Univ. Collect slash pine needles

Gagnon, Daniel Univ. Quebec at Montreal Soil moisture studies in 3 scrub habitats

Golia, Vince Fla. State Collect. Anthropods Inventory of beetles of Archbold Biological Station

Grant, Jacqualine* Cornell Univ. Behavioral ecology of Utetheisa ornatrix

Greenlaw, Jon Long Island Univ. (Emeritus) Winter distribution of sharp-tailed sparrows in Florida

Hailman, Jack Univ. Wisconsin Ethology of the Florida scrub-jay 

Hailman, Liz Univ. Wisconsin Ethology of the Florida scrub-jay

Hawkes, Christine* Univ. California-Berkeley Nutrient and nitrogen studies in scrub soil 

Kelley, Katherine Ohio Univ. Collect Utetheisa ornatrix for lab colony

King, Joshua* Univ. Florida Consult with M.Deyrup/community ecology of Fla. ants

Krombein, Karl National Museum Natural Hist. Insect visitors of gallberry

Lake, Larry Messiah College Consult archives/Archbold Expeditions to New Guinea

Lein, M. Ross Univ. Calgary Vocalizations of Florida scrub-jays; Prepare mss. on vocaliza-
tions of passerine birds
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Name Affiliation Research

Maliakal, Satya* Louisiana State Univ. Fire history of wiregrass flatwoods

Martell, Mark Univ. Minnesota Tracking osprey migration using satellite telemetry

Martin, William Harper's Ferry, W. Va. Distribution of diamondback rattlesnakes/gopher tortoises 

Mayr, Ernst Harvard Univ. (Emeritus) Continued ornithological studies

McShaffrey, David Marietta College Educational software about south Florida ecosystems

Meshaka, Walter Everglades National Park Curate Archbold herptile collection

Migliaccio, Chris Miami-Dade Comm. Coll. Study scrub ecosystems

Morris, Roy Fla. State Collect. Anthropods Collect beetles

Morse, Roger Cornell Univ. Swarm orientation in honey bees

Mumme, Ronald Allegheny College Census Florida scrub-jays    

Nelson, Brian* Indiana Univ. Auditory communication in eastern towhees

Norden, Beth National Museum Natural Hist. Larvae of Perdita floridensis; Pollinators of gallberry

Rings, Roy Ohio State Univ. Collect geometrid moths

Risch, Ralph* Univ. South Florida Niche portioning by foraging woodpeckers in recent burns

Root, Richard Cornell Univ. Population biology of the palmetto beetle

Scheffer, Sonja US Dept. of Agriculture Biology/systematics of holly leaf-miners (Diptera:
Agromyzidae); Collect specimens of 2 undescribed spp.

Schoech, Stephan Indiana Univ. Supplemental food effects on blood plasma of scrub-jays 

Seagraves, Kari* Vanderbilt Univ. Collect Yucca filamentosa/Y. aloifolia & their moths 

Stenzler, Laura* Cornell Univ. Genetic variations in the Florida scrub-jay

Stone, Mark Univ. Florida Collect insects

van de Kerckhove, Gayle* Univ. Florida Population dynamics of Hypericum edisonianum

Willard, David Field Museum Natural Hist. Prepare bird study-skins

Winterrowd, Mike* Wake Forest Univ. Survey flying squirrel nest boxes

Yahr, Rebecca* Duke Univ. Monitor post-fire lichen community recovery

2000

Aborn, David Univ. Tennessee-Chattanooga Dispersal of Florida scrub-jays from natal territories

Adkisson, Curtis Virginia Polytech. Inst. Blue jay acorn-caching

Batra, Suzanne National Museum Natural Hist. Nesting behavior of Perdita floridensis

Boyle, Owen* Univ. Wisconsin Metapopulation biology of Polygonella basiramia

Brant, Sara* Univ. Nebraska Endoparasites of Blarina carolinensis & Cryptotis parva

Brittain, R. Michael Lafayette, Indiana Survey of cerambycid beetles

Calleja, Juan Antonio* Univ. Auton. de Madrid Modeling population dynamics of Prunus lusitanica

Carrel, James Univ. Missouri Spider ecology/behavior; Spiders of Archbold Biol. Sta.
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Name Affiliation Research

Clisham, Tom Fla. Dept. Environ. Protection Install ozone sampling equipment

Colby, Deanna* Louisiana State Univ. Ant species identification

Conner, William Wake Forest Univ. Behavior and chemical ecology of arctiid moths

Cook, David Fla. Fish Wild. Conserv. Comm. Vertebrate inventory of Fisheating Creek

Cruzan, Mitch Univ. Tennessee Collect DNA samples of Piriqueta caroliniana

Curry, Robert Villanova Univ. Timing of nesting in Florida scrub-jays

Dennis, Roy Field ornithologist, Scotland Tracking osprey migration using satellite telemetry

Dighton, John Rutgers Univ. Responses of functional groups to pulsed resources

Donar, Christopher Florida International Univ. Collect diatoms from Lake Annie

Douglass, Nancy Fla. Fish Wild. Conserv. Comm. Vertebrate inventory of Fisheating Creek

Edirisinghe, Jayanthi Univ. Peradeniya, Sri Lanka Taxonomy and ecology of bee pollinators

Enge, Kevin Fla. Fish Wild. Conserv. Comm. Vertebrate inventory of Fisheating Creek

Evans, David Univ. Arkansas Responses of functional groups to pulsed resources

Fitzpatrick, John Cornell Univ. Florida scrub-jay demography

Gemmill, Robert Univ. Colorado Studies of beetles; collecting, photography, identification

Gnoske, Thomas Field Museum Natural Hist. Prepare bird study-skins

Golia, Vincent Fla. State Collect. Anthropods Inventory of weevils of Archbold Biological Station

Greenlaw, Jon Long Island Univ. (Emeritus) Winter distribution of sharp-tailed sparrows in Florida

Hailman, Jack Univ. Wisconsin (Emeritus) Ethology of the Florida scrub-jay

Hailman, Liz Univ. Wisconsin Ethology of the Florida scrub-jay

Hawkes, Christine* Univ. California-Berkley Nutrient and nitrogen studies in scrub soil

Heckert, Brian Orem, Utah Collect mutillid wasps

Hierro, Jose* Univ. Florida Post-fire shrub regeneration in flatwoods

Hogan, Kevin Univ. Florida Stress responses/Hypericum edisonianum & H. reductum

Justice, Teresa* East Carolina Univ. Genetics of Florida scrub insects

Kitajima, Kaoru Univ. Florida Silicate and ash accumulation in dicot leaves; latitudinal compar-
isons of several woody species

Krombein, Karl National Museum Natural Hist. Nesting of Perdita floridensis; Pollinators of gallberry

Lamb, Trip East Carolina Univ. Collect insects

Lim, Hangkyo* Univ. Kansas Chemical ecology of Utetheisa ornatrix

McNair, Doug Tall Timbers Research Sta. Library research

Maliakal, Satya* Louisiana State Univ. Comparative demography of Florida scrub plant species

Martell, Mark Univ. Minnesota Tracking osprey migration using satellite telemetry

Martin, William Harper's Ferry, W. Va. Distribution of diamondback rattlesnakes/gopher tortoises

Mathis, Wayne National Museum Natural Hist. Survey of Ephydridae flies of southern Florida
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Name Affiliation Research

Morris, Glenn Univ. Toronto Record Orchelimum bradleyi (Orthoptera) songs

Morris, Roy Fla. State Collect. Anthropods Insect collecting

Morse, Roger Cornell Univ. Swarm orientation in honey bees

Mulkey, Stephen Univ. Florida Hypericum studies

Mumme, Ronald Allegheny College Census Florida scrub-jays 

Norden, Beth National Museum Natural Hist. Nesting of Perdita floridensis; Pollinators of gallberry

Paris, Mark Independent Researcher Field study of diamondback rattlesnakes/gopher tortoise

Pastula, Christopher S. Florida Water Mgmt. Dist. Monitoring test wells

Pellmyr, Olle Vanderbilt Univ. Evolution of pollination mutualism/ yuccas and moths

Petru , Martina* Univ. S. Bohemia, Czech Rep. Seedling recruitment in disturbances in the Florida scrub

Quintana-Ascencio, Pedro ECOSUR, Mexico Metapopulation dynamics in native plants

Reed, Wendy Iowa State Univ. Heritability of egg size in Florida scrub-jays

Root, Richard Cornell Univ. Population biology of the palmetto beetle

Schoech, Stephan Indiana Univ. Supplemental food effects on blood plasma of scrub-jays 

Seagraves, Kari* Vanderbilt Univ. Collect Yucca filamentosa/Y. aloifolia & their moths

Sirot, Laura* Univ. Florida Mating systems in melanopline grasshoppers 

Skelley, Paul Fla. State Collect. Anthropods Collect beetles

Smith, P. William Ocean Shores, Washington Status of Acridotheres tristis & Spindalis zena in Florida

Solensky, Matt Univ. Minnesota Tracking osprey migration using satellite telemetry

Tordoff, Harrison Univ. Minnesota Prepare mss. on peregrine falcon population biology

van de Kerckhove, Gayle* Univ. Florida Population dynamics of Hypericum edisonianum.

Walker, Laurie* Univ. South Florida Phylogeny and genetic variation of Florida Chrysopsis

Watts, William Univ. Dublin Paleolimnological research at Lake Annie

Weaver, Jan Univ. Missouri Spiders of Archbold Biological Station

Werbehrig, Elizabeth CF Industries, Plant City, Fla. Restoration of bahia grass pastures

Willard, David Field Museum Natural Hist. Prepare bird study-skins

°
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Appendix D (part 2)

Research Projects by Visiting Scientists (*graduate 
students) at MacArthur Agro-ecology Research Center,
1999–2000
Name Affiliation Research

1999-2000

Steinman, Alan; Capece, John South Florida Water Mgmt. District Optimization of best management practices
(SFWMD), Southern DataStream for beef cattle ranching in the Lake

Okeechobee Basin

Campbell, Kenneth; Capece, Univ. Florida Inst. Food and Long-term water quality trends in four
John Agricultural Sciences (IFAS), representative agro-ecosystem land uses in a

Southern DataStream Florida cattle ranch

Graham, Wendy; Alva, A. U.S. Dept. of Agriculture (USDA) Ridge citrus water quality project

Graetz, Donald IFAS Nutrient characteristics of wetland sediments 
in relation to cattle grazing in subtropical rangelands

Brown, Mark Univ. Florida Center for Wetlands Impacts of agricultural projects on biological
indicators of wetland health in depressional marshes

Steinman, Alan SFWMD Algal productivity in wetlands on beef cattle
ranches in the Lake Okeechobee Basin

Avery, Michael USDA Development of management methods to
reduce black vulture predation on livestock

Babbitt, Kimberly Univ. New Hampshire Anuran community structure and predation
rates on tadpoles in wetlands of Buck Island Ranch

Baber, Matthew* Florida International Univ. Habitat/landscape influences on nestedness
in an isolated wetland fish and amphibian
assemblage; Evaluation of wading bird food
resources in ditches/wetlands of Buck Island Ranch

Hill, Lakeisha* Univ. Florida Phosphorous forms/storage in pasture soils
across a topographic gradient

Mullahey, Jeffrey; Tanner, IFAS Agro-ecosystems indicators of sustainability
George; McSorley, Robert; as affected by cattle density in ranch
Portier, Kenneth; Fanning, management systems
Michael; Holt, John; Roka,
Fritz 

Main, Martin IFAS Expansion of coyote populations in Florida

Morrison, Joan Trinity College Ecology of the crested caracara in south Florida

Townsend, Katherine* Univ. Florida Measurement of grassland biomass in south-
central Florida using data from Landsat 7
and IKONOS satellites

Zelinski, Robert; Orem, U.S. Geological Survey Relative sources of phosphorous in water
William and soil: central and southern Florida
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Appendix E

Sponsored Research at Archbold Biological Station and
MacArthur Agro-ecology Research Center by Staff and
Graduate Students*, 1999–2000
David H. Anderson

• Importance of periphyton in Everglades food webs, South
Florida Water Management District, 1998-1999, $50,000.

• Development of methods for analysis of invertebrate
growth rates and gut contents analysis, South Florida
Water Management District, 1999, $21,403.50.

Patrick J. Bohlen
• Invasion of north temperate forest soils by exotic earth-

worms, National Science Foundation, 1998-2002,
$50,827. 

• Satellite image processing / assessment of hog damage to
experimental pastures / measures of belowground bio-
mass, University of Florida, 2000, $15,400. (with Hilary
M. Swain)

• Influence of cattle grazing and land use on freshwater
wetlands in rangeland ecosystems, U.S. Department of
Agriculture, 2000-2002, $267,300.

• Kissimmee River restoration evaluation study, South
Florida Water Management District, 2000-2001, $9,871.

• Best management practices for beef cattle operations,
South Florida Water Management District, 1997-2002,
$595,000. (with Hilary M. Swain)

Reed Bowman
• Forays and movement patterns of non-breeding Florida

scrub-jays in a heterogeneous landscape, U.S. Fish and
Wildlife Service, 1997-2001, $118,584.

• Maintaining a spatially-explicit database of the distribu-
tion of Florida scrub-jays and their habitat, U.S. Fish and
Wildlife Service, 1998-2003, $50,000.

• Assessment and evaluation of potential red-cockaded
woodpecker populations on the Ona and Pine Level
mines, Central Florida Regional Planning Council, 1999,
$7,300.

• Population monitoring of the red-cockaded woodpecker
and Florida scrub-jay at Avon Park Air Force Range, U.S.
Department of Defense, 1999-2002, $441,521.

• Timing of reproduction: nutrition-endocrine interactions in
the  Florida scrub-jay,  National Science Foundation,
2000-2003, $49,195.

Nancy D. Deyrup
• On-site meteorological data at Archbold Biological

Station, Southwest Florida Water Management District,
1999-2000, $1,860.

• Discovering Florida Scrub curriculum, Advisory Council
on Environmental Education, Florida Fish and Wildlife
Conservation Commission, 1998-1999, $18,837.

Bruce D. Dugger
• Using waterfowl to evaluate Kissimmee River restoration

success, South Florida Water Management District, 1995-
1999, $731,503.

Christine V. Hawkes*
• Interactions of macrobiotic soil crusts with vascular plants

in a xeric shrubland, The Nature Conservancy, 1998-2001,
$100,615.

• Investigate the interaction of soil crusts and four federally-
listed endangered plants on the Lake Wales Ridge and try
to determine if soil crusts modify seed germination,
Florida Division of Forestry, 1999, $8,189.

Kevin N. Main
• Habitat management at the Lake Placid Scrub Preserve,

Florida Fish and Wildlife Conservation Commission,
1999-2000, $17,500.

• Vegetation cover maps for the Carter Creek and Flamingo
Villas units of the Lake Wales Ridge NWR, U.S. Fish and
Wildlife Service, 1998-1999, $9,081.

Eric S. Menges
• Relating genetic variation to population size and geo-

graphic variables in Nolina brittoniana, Florida Division
of Forestry, 1997-1999, $20,000.

• Additional ecological monitoring and experimental
research on Florida scrub endemic plants, Florida
Division of Forestry, 1998-1999, $15,000.

• Effects of mechanical treatment vs. prescribed fire on list-
ed Lake Wales Ridge plants and their habitat, U.S. Fish
and Wildlife Service, 1998-2001, $46,285.

• LTREB: Long-term demography of Florida scrub plants,
National Science Foundation, 1999-2003, $250,000.

• GPS/GIS mapping of listed scrub plants, U.S. Fish and
Wildlife Service, 1999-2001, $13,500.

• Effects of fire and seed bank dynamics on patterns of
genetic variation in Hypericum cumulicola and implica-
tions of management, Florida Division of Forestry, 1999-
2000, $19,500.

• Demographic trends and effects of fire intensity on scrub
buckwheat, U.S. Fish and Wildlife Service, 2000-2001,
$14,245.

• Population viability analysis of two Lake Wales Ridge
scrub endemic plants, Florida Department of Agriculture
and Consumer Services, 2000-2001, $42,712.

• Genetic variation of Hypericum cumulicola populations in
relation to seed bank dynamics, fire, spatial variation, and
demographic changes between fires, Florida Department
of Agriculture and Consumer Services, 2000-2001,
$22,050.

Pedro F. Quintana-Ascencio
• Compare the population dynamics of Hypericum cumuli-

cola in various habitats and with different fire return
intervals, Florida Department of Agriculture and
Consumer Services, 2000-2001, $17,150.
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Hilary M. Swain
• Research biologist support for Archbold Biological

Station, 1999-2001, Archbold Charitable Trusts, $40,000.
• Computer network facilities improvement at Archbold

Biological Station, National Science Foundation Field
Stations and Marine Laboratories, 1997-1999, $149,989.

• Faculty Institutes for Reforming Science Teaching through
Field Stations, National Science Foundation through
University of Oregon, 1998-2000, $14,700.

• A new generation of integrated fire research equipment for
Archbold Biological Station, National Science Foundation
Field Stations and Marine Laboratories, 1998-1999,
$50,000.

• Conservation and environmental education for the Florida
scrub: enhancing WWW facilities at Archbold Biological
Station, Elizabeth Ordway Dunn Foundation, 1998-2000,
$10,000.

• NEON Workshop: National Ecological Observatory
Network Workshop at Archbold Biological Station,
Winter 2000, National Science Foundation, 2000-2001,
$74,923.

• Classroom and laboratory improvements for Archbold
Biological Station, National Science Foundation Field
Stations and Marine Laboratories, 2000-2001, $125,848. 

• Lake Placid Scrub cutthroatgrass restoration project, Lake
June Point Development, 2000-2002, $37,851. (with T.
Richard Anderson)

Gayle van de Kerckhove*
• Determine the genetic differences between individual

clones of a species in the St. John's wort family,
Hypericum edisonianum, and map ponds containing H.
edisonianum, Florida Division of Forestry, 1999-2000,
$2,415.

Helen A. Violi
• Restoring bahia grass pastures to native vegetation, U.S.

Fish and Wildlife Service, 1998-1999, $17,944.
Carl W. Weekley

• Continued monitoring of existing populations of federally-
listed endangered plants on the Lake Wales Ridge, Florida
Department of Agriculture and Consumer Services, 1998-
1999, $2,500.

• Compare the population dynamics of Hypericum cumuli-
cola in various habitats and with different fire return
intervals, Florida Department of Agriculture and
Consumer Services, 1999-2000, $32,500.

• Investigate the genetic composition and cross-compatibili-
ty of Ziziphus celata, Florida Department of Agriculture
and Consumer Services, 1999-2000, $25,000.

• Demography, floral biology, and breeding system of scrub
plum Prunus geniculata, U.S. Fish and Wildlife Service,
2000-2001, $19,787.

• Fire effects study of twelve federally-listed plants on the
Lake Wales Ridge, U.S. Fish and Wildlife Service, 1999-
2001, $5,000.

• Study the recovery needs of the federally-listed Lake
Wales Ridge endemic Ziziphus celata, Florida Department
of Agriculture and Consumer Services, 2000-2001,
$17,500.

Rebecca Yahr*
• Experimental restoration of Cladonia perforata, U.S. Fish

and Wildlife Service, 1999-2001, $20,000.

Flooding in the flatwoods at Sinkhole Pond, Tract 30, Archbold Biological Station, on 27 Aug. 1999 after the exceptional
rainfall of mid-summer (see page 27). Normally the foreground is dry and the pond only extends to the line of grass in the 
middle distance. A staff gauge is in the left center of the pond. 
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Appendix F

Papers Presented at Meetings and Invited Seminars,
1999–2000
Patrick J. Bohlen
1999
"Nitrogen and phosphorus dynamics in relation to grazing pres-

sure in subtropical rangelands," "Phosphorus status of wet-
land sediments in subtropical rangelands," "Agro-ecosystem
indicators of sustainability as affected by cattle density in
ranch management systems," and "New directions for long-
term agro-ecological research: a focus on grazing lands,"
Soil Science Society of America, Salt Lake City, 3
November.

"Plant-soil-microbial interactions in a northern hardwood for-
est," Ecological Society of America, Spokane, 9-13 August. 

"Nutrient status of wetland sediments in relation to land use in
subtropical rangelands," Sixth Symposium on
Biogeochemistry of Wetlands, Ft. Lauderdale, 11-14 July.

2000
"Soil fertility management in rangelands: from microbes to

macroinvertebrates," Society for Range Management, Boise,
17 February.

"Soil ecology of rangelands: the final frontier," Soil Science
Society of America, Minneapolis, 7 November.

"Nitrogen and phosphorus cycling in relation to grazing and
land use in subtropical rangelands," and "Earthworms, fine
roots, and soil microorganisms in a northern hardwood for-
est," Ecological Society of America, Snowbird, Utah, 4-9
August.

"Research at the MacArthur Agro-ecology Research Center,"
Florida Chapters of the Wildlife Society and the Society for
Range Management, Archbold Biological Station, Lake
Placid, 16-17 October.

"Sediment nutrient dynamics of seasonal wetlands in relation to
grazing land use," University of Florida, Center for
Wetlands, Gainesville, 18 October.

"Agricultural land use intensity and cattle grazing density
impacts on water quality," American Society of Civil
Engineers World Water and Environmental Resources,
Orlando, 21-24 May.

"The interactions between earthworm invasion and land use
history on the distribution of soil C and N in northern forest
ecosystems," Soil Ecology Society, Pine Mountain, Georgia,
20-23 May.

Reed Bowman
1999
"Nest success and the timing of nest failure of Florida scrub-

jays in urban and natural habitats," (with Glen E.
Woolfenden), and "Summary and future needs in the study
of urbanization effects on birds," Cooper Ornithological
Society, Portland, Oregon, 29 March-3 April.

"Vegetation structure and post-fledging survival of Florida
scrub-jays in suburban and natural habitats; (with Michelle

L. Dent), "Effects of supplemental food across a suburban
gradient on pre-breeding behavior of female Florida scrub-
jays," (with Arthur L. Fleischer, Jr.), "Survival and recruit-
ment of Florida scrub-jays across a suburban gradient: are
suburban jay populations stable?" (with Glen E.
Woolfenden), "Metabolic rates of Florida scrub-jays," (with
Glen E. Woolfenden), "Introduction to urban bird studies: an
historical perspective," "Variation in the timing of breeding
in two Florida scrub-jay populations: do physiological
measures reflect different environments?" and "Synthesis,
opportunities and future directions in urban avian ecology,"
American Ornithologists' Union, Ithaca, 10-14 August.

"Integrating population biology, landscape patterns, and viabili-
ty analyses into habitat conservation planning for the
Florida scrub-jay," National Marine Fisheries Service
Workshop, Seattle, 6-9 December.

2000
"Proximate causes of brood reduction in Florida scrub-jays in

suburban habitats,"Florida Academy of Sciences,
Melbourne, 10-12 March.

"Assessing restoration potential of Florida scrub-jay habitat
using an individual-based model," International Association
for Landscape Ecology, Ft. Lauderdale, 15-19 April. 

"Influence of demography, helpers, and landscape on variation
in individual dispersal patterns," Animal Behavior Society,
Atlanta, 5-9 August.

"Habitat use and diet of suburban Florida scrub-jays across a
gradient of human density," (with Arthur L. Fleischer, Jr.),
and "Proximate causes of brood reduction in Florida scrub-
jays in suburban habitats," American Ornithologists' Union,
St. Johns, Newfoundland, 14-19 August.

"Variation in life history traits in a small red-cockaded wood-
pecker population in central Florida," (with Diana Swan),
Florida Ornithological Society, Tallahassee, 29-31
September.

Michelle L. Dent
1999
"Vegetation structure and post-fledging survival of Florida

scrub-jays in suburban and natural habitats," (with Reed
Bowman), American Ornithologists' Union, Ithaca, 10-14
August.

Nancy D. Deyrup
1999
"Environmental education at the Archbold Biological Station,"

Florida Native Plant Society, Palm Coast, 6-9 May.
"A new Florida scrub curriculum," Lake Wales Ridge

Ecosystem Communications Committee, Babson Park, 6
April.
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2000
"Discovering Florida Scrub-a guide to exploring science in a

native ecosystem," League of Environmental Educators of
Florida, Wakulla Springs, 30 March-2 April.

"Discovering Florida Scrub-a guide to exploring science in a
native ecosystem," Florida Association of Science Teachers-
FAST Forward, Miami, 13-15 October.

Arthur L. Fleischer, Jr.
1999
"Effects of supplemental food across a suburban gradient on

pre-breeding behavior of female Florida scrub-jays," (with
Reed Bowman), American Ornithologists' Union, Ithaca, 10-
14 August.

"Pre-breeding time budgets and timing of breeding of Florida
scrub-jays in natural and suburban habitats," Florida
Ecological and Evolutionary Symposium, Archbold
Biological Station, Lake Placid, 9-11 April.

2000
"Habitat use and diet of suburban Florida scrub-jays across a

gradient of housing density," (with Reed Bowman),
American Ornithologists' Union, St. John's,Newfoundland,
14-19 August.

Tina L. Fleischer
1999
"Egg recognition in the Florida scrub-jay," Florida Ecological

and Evolutionary Symposium, Archbold Biological Station,
Lake Placid, 9-11 April.

2000
"Egg rejection in the absence of selection in the Florida scrub-

jay," American Ornithologists' Union, St. John's,
Newfoundland, 14-19 August.

Michael A. McMillian
1999
"Migration patterns of Florida ospreys," Raptor Research

Foundation, La Paz, Mexico, 3-7 November.
2000
"Long-term trends in osprey nesting populations on Lake

Istokpoga, Florida," Raptor Research Foundation,
Jonesboro, Arkansas, 8-11 November.

Eric S. Menges
1999
"Comparative genetics of seven plants endemic to Florida's

Lake Wales Ridge," Association of Southeastern Biologists,
Wilmington, North Carolina, 14-17 April.

"Comparative genetics of seven plants endemic to Florida's
Lake Wales Ridge," Ecological Society of America,
Spokane, 9-13 August.

"What do scrub plants need?" Scrub Management Workshop,
Tampa, 24-25 August.

"What is the effect of seed collection on extinction risk?
Strategies for survival," Ex Situ Plant Conservation
Symposium, Chicago, 29 September-1 October.

"Population viability analyses in plants: applications to conser-
vation and management," Natural Areas Association,

Tucson, 10-16 October.
2000
"Geographic predictors of genetic variation in Nolina brittoni-

ana, a Florida scrub endemic plant: comparing current and
past landscapes," (with Roberta L. Pickert and Carl W.
Weekley, Jr.), British Ecological Society and Ecological
Society of America, Orlando, 10-13 April.

"Effects of current and past landscapes on genetic variation in a
Florida scrub endemic plant," (with Roberta L. Pickert and
Carl W. Weekley, Jr.), Society for Conservation Biology,
Missoula, 9-12 June.

"Integrating long-term demographic monitoring and research in
plant ecology: an example from the Florida scrub," Natural
Areas Association, St. Louis, 12-16 October.

Roberta L. Pickert
2000
"Geographic predictors of genetic variation in Nolina brittoni-

ana, a Florida scrub endemic plant: comparing current and
past landscapes," (with Eric S. Menges and Carl W.
Weekley, Jr.), British Ecological Society and Ecological
Society of American, Orlando, 10-13 April.

"Effects of current and past landscapes on genetic variation in a
Florida scrub endemic plant," (with Eric S. Menges and Carl
W. Weekley, Jr.), Society for Conservation Biology,
Missoula, 9-12 June.

"Society for Conservation GIS International Scholarship
Programme," Russian Far East Conservation GIS
Conference, Khabarovsk, Russia, 16-29 November.

Pedro F. Quintana-Ascencio
2000
"Hypericum cumulicola population dynamics in human modi-

fied and natural habitats," Society for Conservation Biology,
Missoula, 9-12 June.

Hilary M. Swain
1999
"The Organization of Biological Field Stations: an established

network of field sites for detecting long-term ecological
change," Ecological Society of America, Spokane, 9-13
August.

"Integrating ecological, economic, and policy factors in grazing
lands," Society for Conservation Biology, College Park,
Maryland, 17-21 June.

"Developing priorities for conservation research in Florida,"
Florida Chapter of The Wildlife Society, Orlando, 1-2 April.

"New directions for long-term agro-ecology research: a focus
on grazing lands," American Society of Agronomy, Salt
Lake City, 26-29 October.

2000
"Current Research at the MacArthur Agro-ecology Research

Center," Florida Native Plant Society, Dade City, Florida, 20
October.

"A critique of state land acquisition programs: are we protecting
the state's most critical resources?" Public Lands Acquisition
and Management Partnership 2000 Conference, Haines City,
Florida, 15-17 November.
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Diana Swan
1999
"Characteristics of woodpecker nests in longleaf pine forest,"

Florida Ornithological Society, Gainesville, 24-26
September.

"Characteristics of woodpecker nest-sites in longleaf pine for-
est," American Ornithologists' Union, Ithaca, 10-14 August.

Carl W. Weekley, Jr.
1999
"Restoration ecology of Florida jujube, Ziziphus celata,"

Florida Native Plant Society, Palm Coast, 6-9 May.
"Seed germination, seedling survival and fire management of

an endangered annual mustard," Natural Areas Association,
Tucson, 10-16 October.

2000
"The breeding system of Ziziphus celata Judd and D. Hall

(Rhamnaceae), a rare shrub endemic to the Lake Wales
Ridge, Florida," South Florida Plant Biologists, Miami, 1
April.

"Demography, ecology and reproductive biology of Lewton's
polygala, a rare herb endemic to the central ridges of
Florida," and "Natural history of blackbead galls," Florida
Native Plant Society, Miami, 4-6 May.

"The breeding system of Ziziphus celata Judd and D. Hall
(Rhamnaceae), a rare shrub endemic to the Lake Wales
Ridge, Florida," Botanical Society of America, Portland,
Oregon, 6-10 August.

Research Biologist Eric Menges, standing in a flatwoods cutthroatgrass pond, Tract 7, Archbold Biological Station
explains fire-ecology research to the Trustees of Archbold Expeditions at their annual meeting, 29 Nov. 1999. L-R:
Menges, Hilary Swain, Richard Root, Mary Hufty, Sebastian Atucha, Carter Leidy, Glen Woolfenden (in cab of second
vehicle), Daniel Alegría, Lela Love, Mark Deyrup.

"Geographic predictors of genetic variation in Nolina brittoni-
ana, a Florida scrub endemic plant: comparing current and
past landscapes," (with Eric S. Menges and Roberta L.
Pickert), British Ecological Society and Ecological Society
of America, Orlando, 10-13 April.

"Effects of current and past landscapes on genetic variation in a
Florida scrub endemic plant," (with Eric S. Menges and
Roberta L. Pickert), Society for Conservation Biology,
Missoula, 9-12 June.

Glen E. Woolfenden
1999
"Metabolic rates of Florida scrub-jays," (with Reed Bowman),

"Survival and recruitment of Florida scrub-jays across a
suburban gradient: are suburban jay populations stable?"
(with Reed Bowman), "All in the family: Florida scrub-jay
style," "Contrasting genetic structures of scrub-jay sister
species," and "Ecological influences on interannual variation
in timing of breeding in Florida scrub-jays," American
Ornithologists' Union, Ithaca, 10-14 August.

"Nest success and the timing of nest failure of Florida scrub-
jays in urban and natural habitats," Cooper Ornithological
Society, Portland, Oregon, 29 March-3 April.

2000
"Climate change, timing of breeding, and conservation threats:

insights from long-term study of Florida scrub-jays,"
American Ornithologists' Union, St. Johns, Newfoundland,
14-19 August.
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Appendix G

Public Seminars Presented at 
Archbold Biological Station, 1999–2000
1999
Ernst Mayr, Museum of Comparative Zoology, 12 January
A Conversation with Ernst Mayr

Joan L. Walker, Clemson University, 14 January
Interactions Between Season of Burning and Fire Intensity:
Implications for Longleaf Pine Restoration and Management

Douglas A. Frank, Syracuse University, 11 February
The Grazing Ecology of Yellowstone National Park

David S. Wilcove, Environmental Defense Fund, 25 February
The Science and Politics of the Endangered Species Act

William K. Michener, J. W. Jones Ecological Research Center, 4
March
Information Management and New Directions in Ecological
Research

David A. Aborn, Archbold Biological Station, 8 April
Habitat Selection and Movement Patterns of Summer
Tanagers During Stopover: Energetic Considerations

Mark S. Martell, University of Minnesota, 28 April
Tracking North American Osprey Using Satellite Telemetry

Ronald L. Mumme, Allegheny College, 20 May
Life and Death in the Fast Lane: Demographic Consequences
of Road Mortality in the Florida Scrub-Jay

Roberta L. Pickert, Archbold Biological Station, 3 June
Archbold's Spatial Connection

William E. Conner, Wake Forest University, 8 July
Sex, Drugs, and Videotape: The Chemical Ecology of the
Scarlet-Bodied Wasp Moth (Lepidoptera: Arctiidae)

Glen E. Woolfenden, Archbold Biological Station, 23 September
Ecology and Behavior of the Florida Scrub-Jay: A Thirty
Year Perspective

James W. Kimbrough, University of Florida, 21 October
The Impact of Ultrastructure Studies on the Systematics of
Cup-Fungi/Truffles (Discomycetes)

Samara I. Hamzé, Archbold Biological Station, 4 November
Demography and Seed Ecology of a Great Lakes Endemic,
Pitcher's Thistle (Asteraceae)

Peter Kareiva, National Oceanic and Atmospheric
Administration, 18 November
Saving Endangered Salmon: Population Biology and
Ecological Insight Versus Technocracy and "Consensus
Science"

Joy B. Zedler, University of Wisconsin, 9 December
Adaptive Restoration of Wetlands: Incorporating Science into
the Process

2000
Eric S. Menges, Archbold Biological Station, 6 January
Comparative Demography and Genetics of Florida Scrub
Plants

Ernst Mayr, Museum of Comparative Zoology, 13 January
A Conversation with Ernst Mayr

Peter W. Price, Northern Arizona University, 10 February
A Macroevolutionary Approach to Population Dynamics

Nick B. Davies, Cambridge University, 29 February
Cuckoos Versus Hosts in an Evolutionary Arms Race

Roy Dennis, Field Ornithologist and Author, Scotland, 15 March
40 Years of Scottish Ospreys and the Reintroduction of Red
Kites and White-Tailed Sea Eagles to Scotland

Bert G. Drake, Smithsonian Environmental Research Center, and
C. Ross Hinkle, Dynamac Corporation, 23 March
The Impact of Rising Atmospheric CO2 on the Florida Scrub
Oak Ecosystem

Robert W. Pillsbury, Riverwoods Field Laboratory, 13 April
The Silence of the Clams: Effects of Zebra Mussels on the
Benthic Algal Community of Saginaw Bay, Lake Huron

Kris French, University of Wollongong, New South Wales, 25
April
Conserving Biological Diversity in Harvested Eucalypt
Forests in New South Wales

Hunter J. Carrick, South Florida Water Management District, 4
May
Plankton Dynamics and the Role of Physical Factors in
Florida Lakes

Paul F. Hendrix, University of Georgia, 18 May
Stable Isotopic Studies of Earthworm Feeding Ecology

Kye-Han Lee, Iowa State University, 7 September
Multispecies Riparian Buffer System in Central Iowa for
Improving Soil and Water Quality

Stanley M. Gathumbi, Imperial College at Wye, England, 14
September
Subsoil Nitrogen Acquisition and N2-Fixation by Legumes in
Agro-Forestry Systems

Lyn C. Branch, University of Florida, 5 October
Conservation Problems in a Spatial Context: A Case Study of
the Florida Scrub Lizard

Morgan Ernest, University of New Mexico, 23 October
Mechanisms for Ecosystem Stability in a Variable
Environment

Michael Winterrowd, Wake Forest University, 25 October
Food Hoarding and Group Nesting in the Southern Flying
Squirrel: an Evolutionary Approach

John Coulson, University of Durham, England, 9 November
Colony Formation and Colony Growth in the Kittiwake Gull

Jeffrey R. Walters, Virginia Polytechnic Institute and State
University, 30 November
Real and Imaginary Population Dynamics of Red-Cockaded
Woodpeckers

Harry W. Greene, Cornell University, 21 December
Problems and Prospects for Studying Behavioral Evolution

Kelly Zamudio, Cornell University, 21 December
Mating Systems and Population Differentiation in Reptiles
and Amphibians
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Appendix H

Meetings Held at Archbold
Biological Station, 1999–2000
Group No. in
Event Month Group

1999
Archbold Winter Bird Count January 25

10th Annual Count
New York Beekeepers February 80

Annual Florida Meeting
National Science Foundation, Project FIRST February 23

Faculty Workshop
North American Banding Council March 25

Annual Meeting
Florida Ecology & Evolution Symposium April 39

7th Annual Symposium
Merritt Island Wildlife Association April 1

Lake Wales Ridge Tour
National Science Foundation, Project FIRST May 23

Faculty Workshop
Nuisance Exotic Weed Task Team May 20

Project Meeting
Florida Game & Fresh Water Fish Commission June 10

Florida Scrub-jay Review Meeting
Lake Wales Ridge Ecosystem Working Group June 24

Working Group Meeting
Florida Native Plant Society July 12

Executive Committee Meeting
Lee County Schools, Environmental Education July 15

Teacher Institute
U.S. Fish & Wildlife Service July 18

Florida Scrub-jay Recovery Team Meeting
University of Florida July 10

Caracara Workshop
The Nature Conservancy September 5

Planning Meeting
Archbold Biological Station October 30

Discovering Florida Scrub Workshop
Florida Dept. Environmental Protection October 25

Gulfstream Pipeline Project Meeting
Florida Native Plant Society, Dade Co. Chapter November 21

Annual Field Trip
Archbold Biological Station & December 38
Highlands County Audubon Society

Lake Placid Christmas Bird Count

Total 1999, 19 meetings 461

2000
National Science Foundation January 31

National Ecological Observatory Network 
(NEON) Workshop

George Young, Inc. & Fla. Dept. Environmental February 68
Protection, Bureau of Survey & Mapping

Retracement Camp Seminar

Archbold’s Rick Lavoy leads a scrub
walk for the “Discovering Florida
Scrub Workshops”, 14 Oct. 1999.



St. Johns River Water Management District February 40
Florida Wading Bird Working Group

Florida Trail Association, Tropical Trekkers February 9
Interpretive Bird Hike and Annual Meeting

New York Beekeepers February 50
Annual Florida Meeting

Archbold Biological Station March 8
Scientific Advisory Board Meeting

Pine Jog Environmental Education Center March 15
Staff Planning Retreat

U. S. Department of Agriculture March 13
Planning Workshop, Biological Control of 
Invasive Weeds

The Nature Conservancy April 8
Conservation Projects Meeting

Florida Ecological & Evolutionary Symposium April 30
8th Annual Symposium

Lake Wales Ridge Ecosystem Working Group April 12
Working Group Meeting

British Ecological Society/ Ecological Society April 13
of America

Speakers Weekend at Archbold
The Nature Conservancy May 8

Staff Meeting
Florida Ornithological Society Records Committee June 5

Annual Meeting
Archbold Biological Station July 25

Annual CPR & First Aid Course
Grazing Lands Coalition September 15

Status Meeting
Florida Chapter of the Wildlife Society October 52

Annual Fall Meeting
Florida Chapter of the Society for October 37
Range Management

Range Management Meeting
U.S. Fish and Wildlife Conservation Commission October 8

Florida Panther Working Group
Florida Native Plant Society November 25

Board of Directors Meeting
Florida Fish and Wildlife Conservation Commission November 12

Project Meeting
Archbold Biological Station November 25

Firefighters Training Course
St. Johns River Water Management District November 55

First Annual Florida Wading Bird Symposium
Archbold Biological Station December 18

Bird Lab Guests; Scrub-jay Biology & 
Scrub Ecology

Archbold Biological Station & December 35
Highlands County Audubon Society

Lake Placid Christmas Bird Count

Total 2000, 25 meetings 617

Grand Total, 1999-2000, 44 meetings 1078

Appendix H, cont’d.

Group No. in
Event Month Group
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School No. in
Class Month Group

1999
University of Dubuque January 25

Subtropical Field Ecology Field Course
Hofstra University January 15

Field Biology, BIO 110A
New College of USF January 9

Environmental Studies
University of Miami February 10

Advanced Field Ecology, BIL 531
University of Chicago March 15

Field Ecology, BIO SCI 252
University of Maine March 5

Insect Biology, BIO 461
University of North Carolina March 12

Field Plant Geography, BIO 247
Vanderbilt University March 19

Biology of Insects, 218
University of South Florida April 10

Herpetology, ZOO 5425
Auburn University May 5

Systematic Entomology, ENT 610
Creighton University May 18

Field Biology in the Southeastern U.S., BIO 435
University of Florida, College of Law June 9

Advanced Environmental Law, LAW 6930
University of Florida June 7

Field Ecology of Aquatic Organisms, FAS 5276C
Boston University July 4

Lichens of Florida
St. Petersburg College July 18

Field Identification of Florida Biota
Wake Forest University July 5

Insect Biology, BIO 335/735
Karlstad University, Sweden November 14

Conservation Biology
Broward Community College December 6

General Zoology, ZOO 2010

Total 1999, 18 classes 206

2000
Hofstra University January 11

Field Ecology, BIO 110A
Florida State University February 22

Ecosystems of Florida
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College/University Classes Visiting
Archbold Biological Station, 1999–2000

Archbold Invertebrate Ecologist Mark
Deyrup explains scrub ecology to
Hofstra Univ.’s Field Biology class,
Jan. 1999.



University of Florida February 10
Advanced Environmental Law & Litigation, 
LAW 6930

Villanova University February 8
Field Ecology, BIO4452

Cornell University March 14
Graduate Field Course in Ecology, BIO SCI 660

Harvard University March 15
Ecology and Land-use Planning, ESPP 90c

Rutgers University March 13
Concepts and Methods in Ecology & Evolution

University of Florida March 12
Advanced Ecology, PCB 5046

Vanderbilt University March 8
Biology of Insects, BIO 218

Broward Community College April 27
General Zoology, ZOO 2010

Florida Atlantic University April 11
Ornithology, ZOO 4473 & 4473L

Florida Atlantic University April 20
Geology Field Methods

Florida International University April 12
Animal Behavior Lab, ZOO 4513L

Webber College April 15
Ecology

Auburn University May 5
Systematic Entomology, ENT 610

Colgate University May 9
Research in Evolutionary Ecology, BIO 479

Transylvania University May 22
Invertebrate Zoology, BIO 3015; 
Ornithology, BIO 2074

Western Carolina University May 12
Environmental Sampling & Analysis, ENVH 493

University of Florida June 11
Field Ecology of Aquatic Organisms, FAS 5276C

Broward Community College June 12
General Biology, BSC 1005

Broward Community College September 20
Zoology, ZOO 2010; Environmental Science, 
EVR 1009

St. Petersburg College November 20
Field Identification of Florida Biota

University of Miami November 5
Graduate Research Studies

Total 2000, 23 classes 314

Grand Total, 1999-2000, 41 classes 520
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Environmental Education Presentations
for Schools (*off-Station), 1999–2000

1999 Organization Adults Children
JAN LaBelle Elementary-Grade 4, 4 classes 9 59

Lk. Placid Middle Sch. Honor Soc., G-8, Newsl. Team 3
Highlands County Science Fair * 50
Florida Environmental Institute 4 16

FEB Heartland Regional Science Fair * 8
Lake Country Elementary-Grade 2, 3 classes 6 75
Lk. Placid Middle Sch. Honor Soc., G-8, Newsl. Team 3
Arcadia Middle School (ESE)-Grade 7 3 42
Central Elementary (Clewiston)-Grade 4, 4 classes 8 110

MAR Lake Country Elementary-Grade 3, 4 classes 7 110
Lake Country Elementary-Grade 2, 1 class 2 28
Avon Elementary-Grade 4, 4 classes 18 110
Forest Lake Academy (Orlando) 1 14

APR Lake Placid High School Envirothon Team 3
Bok Tower Earth Day for Polk Elementary * 10 20

MAY Counselor Orientation for Summer Camp 6

JUN Ecology Summer Day Camp I, II, III, and IV 67

OCT Lk. Placid Middle Sch. Honor Soc., G-8, Newsl. Team 1 33
Lakeview Christian School-Grade 4, 1 class 4 11
Lake Placid High School Ecology Class 3 27
Desoto Middle School (Arcadia)-Grade 7, ESE 6 31

NOV Lk. Placid Middle Sch. Honor Soc., G-8, Newsl. Team 3
Sun'N Lakes Elementary-Grade 4, 7 classes 20 175
Lake Placid High School Envirothon Team 2
Arcadia Memorial Elementary-Grade 5, 5 classes 12 100
Country Oaks Elementary(LaBelle)-Grade 4, 6 classes 18 165

DEC Woodlawn Elementary-Grade 4, 4 classes 12 110
Cracker Trail Elementary-Grade 4, 5 classes * 4 126
Lake Country Elementary-Grade 2, 4 classes 17 100
Boca Raton High School Ecology Class 2 30
Lake Placid Elementary-Grade 4, 2 classes 6 50

Total 1999 Classes - 67 Students - 1703
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Appendix J, cont’d.

2000 Organization Adults Children

JAN Desoto Middle School ESOL-Grade 7 2 22
Lake Placid Elementary-Grade 4, 2 classes 5 46
Central Elementary (Clewiston)-Grade 4, 2 classes 12 92
Highlands County Science Fair * 98
LaBelle Elementary-Grade 4, 4 classes 13 90

FEB Heartland Regional Science Fair* 58
Faith Lutheran Private School (Sebring)-Grade 3 & 4 5 12
Fred Wild Elementary-Grade 5, 4 classes 16 100
Lake Country Elementary-Grade 3, 2 classes        8 50

MAR Lake Country Elementary-Grade 3, 2 classes 8 50
Silver Garland Award Judging 2
Heritage Baptist School (Arcadia) 5 9

APR Bok Tower Earth Day for Polk Elementary * 20 100
Lake Placid High School Envirothon Team 6

MAY Counselor Orientation for Summer Camp 9
Ecology Summer Day Camp-I 17

JUN Ecology Summer Day Camp- II, III, and IV 49

SEP George Jenkins High School (Lakeland) 1        8

OCT Lake Country Elementary-Grade 2, 4 classes  21 99
Lk. Placid Middle Sch. Honor Soc., G-8, Newsl. Team 3 26
Lakeview Christian School-Grade 4, 1 class 3 6
Sun'N Lakes Elementary-Grade 4, 2 classes 7 43

NOV Sun'N Lakes Elementary-Grade 4, 4 classes 14 84
Arcadia Memorial Elementary-Grade 5, 5 classes 14 96
Country Oaks Elementary (LaBelle)-Grade 4, 6 classes 28 134
Lake Placid High School Envirothon Team 18
Woodlawn Elementary-Grade 4, 4 classes 10 117

DEC Avon Elementary-Grade 4, 5 classes 16 105
Lake Placid Elementary-Grade 4, 4 classes 16 96

Total 2000 Classes - 59 Students - 1642

Grand Total 1999-2000 Classes - 126 Students - 3345
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Appendix K

Major Capital Purchases & Improvements, Archbold
Biological Station, 1999–2000 (*Buck Island Ranch)
Research Equipment
• Geographic positioning system beacon
• Soil moisture probe
• Gas chromatograph*
• Dual mixer mill*
• 40-watt radio repeater
• Radio control station
• Portable radios with chargers - 9 & 5*
• Mobile radios with antennae - 3 & 2*
• Library books - 375
• Library bound serials volumes - 397

Computer/Network Improvements
• Servers - 4 (1*)
• Anti-virus software
• Firewall
• Personal computers - 14

Structural Improvements/
Renovations

• Renovate Kitchen (electric, plumbing,
cabinets, flooring, lighting, dishwasher,
stove and ovens, refrigerators, range
hood with fire suppression system,
drainfield)

• Renovate Chemistry Lab (roof, cabinets,
flooring, counters)*

• Remodel Wet Lab (counter tops)*
• Initiate barn construction (concrete slab,

poles, roof)*
• Remodel Mailroom
• Rewire Station's Main Building (except

Dining Room)
• Initiate Dormitory remodeling (plumb-

ing, electric, framing)
• Initiate General Lab renovation to a

Multi-User Classroom/Laboratory
• New roofs, 3 cottages & headquarters*

Vehicles and Related Equipment
(new unless stated otherwise)

• 4x4 diesel fire truck
• Used 2.5-ton ex-military diesel 4x4 Jeep
• Used 4x4 pick-up truck
• Used swamp buggy*
• Tractor
• Tractor and sprayer*
• Used golf cart
• 50-h.p. outboard boat engine
• stock trailer*

• 52-inch lawn mower*
• 6x6 ATV
• New (2) & used (2*) 2x4 ATV
• 4x4 ATV*
• Used 4x4 flatbed truck
• 2000-gallon double-walled, above-

ground gasoline tank
• 500-gallon above-ground diesel tank
• Pasture aerator and roller*
• Renovate shell road - 2 miles*

Livestock & Citrus*
• Bulls - 52 & Heifers - 156
• Citrus resets - 1000

Land Acquisitions
• 56.7 acres of sand skink mitigation prop-

erty adjacent to southern boundaries

Appendix L

Contributors to Archbold Biological Station, 1999–2000
$5,000 and above:
Adrian and Jesse Archbold Charitable

Trust
Frances Archbold Hufty
Hufty Foundation

$1,000 to $4,999:
Joseph and Verna Beaver
Mrs. W. L. Lyons Brown
James E. Carrel and Jan Weaver
Alexander R. and Anne B. Dow
Hilary M. and Geoffrey W. Swain

$100 to $999:
Curtis S. Adkisson
Suzanne W. T. Batra
Ronald M. Clouse

F. Anne Curtis
Nick B. Davies
Michael DeLoye
Beth-Anne Fairchild
William S. Field
Florida Native Plant Society
Florida Safari Adventure, Inc.
Robert M. Gemmill
Arnold Grobman
Jack P. and Elizabeth D. Hailman
J. William and Elaine P. Epler Trust
Jelks Family Foundation
Peter M. Kareiva
William K. Michener
Susan and Steve Pettine
Peter W. and Maureen Price
Anne C. Schmidt and John F. Stites

Scott and Cynthia Stanley
Webber College, Inc.
Stanton and Margaret Weissenborn
David S. Wilcove
David E. Willard
Walt T. and Patricia P. Zielinski

$99 and below:
Tina L. Fleischer
Florida Trail Association Tropical

Trekkers
Jean and Gretchen Maguire
Eric S. Menges and Linda Rodriguez-

Torrent
Mary Myers
Marcia Wendel
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Staff, Archbold Biological Station, 
1999–2000

Administrative Staff
Hilary M. Swain, Ph.D. - Executive Director

David B. Johnston, B.S. - Controller/Operations Manager (1999)
Susan B. Pettine, M.B.A. - Controller (Sept. 1999)

Scientific Staff
Hilary M. Swain, Ph.D. Senior Research Biologist
Eric S. Menges, Ph.D. Senior Research Biologist
James N. Layne, Ph.D. Research Biologist Emeritus
Mark A. Deyrup, Ph.D. Associate Research Biologist
Reed Bowman, Ph.D. Assistant Research Biologist
Fred E. Lohrer, M.A. Librarian/Information Manager
David A. Aborn, Ph.D. Post-Doctoral Associate
Roberta L. Pickert, B.S. GIS Systems Manager
Christopher C. Brand, B.A. Computer Systems Administrator
Nancy D. Deyrup, M.A. Education Coordinator
Richard J. Lavoy, B.S. Education Assistant
Helen W. Obenchain, M.S. Education Assistant
Charlotte B. Wilson, M.F.A. Education Assistant
Kevin N. Main, B.S. Land Manager
T. Richard Anderson, M.S. Land Manager
Pedro Quintana-Ascencio, Ph.D. Research Assistant V
Arthur L. Fleischer, M.S. Research Assistant IV
Samara I. Hamze, M.S. Research Assistant IV
Diana Swan, M.S. Research Assistant IV
Alaa L. Wally, M.S. Research Assistant IV
Carl W. Weekley Jr., M.S. Research Assistant IV
Patricia M. Barber, M.S. Research Assistant III
Craig A. Faulhaber, B.A. Research Assistant III
Michael N. Gushee, B.S. Research Assistant III
Christine V. Hawkes, B.A. Research Assistant III
Lawrence A. Riopelle Research Assistant III
Donelle L. Schwalm, B.A. Research Assistant III
Jill T. Adams, B.A. Research Assistant II
Michelle L. Dent, B.A. Research Assistant II
Karin M. Kettenring Research Assistant
Dorothy E. Mundell Research Assistant
Dustin J. Pickert Data Management Assistant

Research Associates
Warren G. Abrahamson, Ph.D. Bucknell University
Thomas Eisner, Ph.D. Cornell University
John W. Fitzpatrick, Ph.D. Cornell University
Jack P. Hailman, Ph.D. University of Wisconsin
Karl V. Krombein, Ph.D. National Museum of Natural History
Ronald L. Myers, Ph.D. The Nature Conservancy
William A. Watts, Ph.D. Trinity College, Dublin, Ireland

Administrative Staff
Robert D. Burger, B.S. Accounting Manager/Grants & Contracts
L. Dianne Cummings, B.S. Executive Assistant (1999) - Operations Manager(2000)
Penny M. DeVane Facilities Coordinator/Operations Assistant
Tina L. Fleischer, M.S. Executive Assistant
Marilyn J. George Accounts Payable
Karen C. Glas, B.A. Supervisor Human Resources/Accounting
David B. Johnston, B.S. Controller/Operations Manager

Appendix M

Dave Johnston retires after 22 years at
Archbold. Hilary Swain (R) and Frances
Hufty (C) present a memento to Dave
at his retirement lunch, 16 Dec. 1999.

Susan Pettine began as controller in
Sept. 1999.
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Susan B. Pettine, M.B.A. Controller
Marcia E. Shahan Receptionist
Janeen C. Dallas Receptionist
Amy K. Jensen Receptionist

Maintenance Staff
Bert G. Crawford III Supervisor
Lawrence S. Bylund Crewman
Daniel K. Kline Crewman
Troy D. Kline Crewman
Kevin E. Stoker Crewman
Michael B. Suggs Crewman
John P. Tillmann Crewman

Housekeeping Staff
Frances A. Speakman Supervisor
Rose M. Dampier Housekeeper
Verna M. Dunbar Cook
Judy D. Maynard Housekeeper
W. Louise Sheppard Cook/Housekeeper
Ethel W. Smith Housekeeper
Carla B. Turner Housekeeper
June A. Williams Cook/Housekeeper

Staff, MacArthur Agro-ecology
Research Center, 1999–2000 

at Buck Island Ranch
(A Division of Archbold Biological Station)

Administrative Staff
L. O'Gene Lollis, B.S. - Ranch Manager

Research Staff
David H. Anderson, Ph.D. Assistant Research Biologist
Patrick J. Bohlen, Ph.D. Assistant Research Biologist
Stanley Gathumbi, Ph.D. Post-Doctoral Research Associate
Catherine M. Dugger, Ph.D. Research Associate
Richard S. Finger, B.S. Senior Research Technician
Gabriele M. Aborn, Ph.D. Research Assistant IV
Michael A. McMillian, M.S. Research Assistant IV
Gregory M. Huey, B.S. Research Assistant III
Margaret G. Kerns, B.A. Research Assistant III
Richard C. Mykut, B.A. Research Assistant III
Jorge A. Rodriguez Research Assistant III
Lourdes M. Rojas, B.S. Research Assistant III
Sofia A. Wahaj, B.A. Research Assistant III
Charles H. Brown, A.S. Research Assistant II
Dan M. Ingall Research Assistant II
Jamie R. Crait Research Assistant I
Robert D. Carlton Research Assistant I
Jeannine L. Tyler Research Assistant I

Operations Staff
George Addison Ranchhand
Lewis F. Addison Jr. Ranch Foreman
Daniel B. Childs Ranch Development Officer Emeritus
Rayne C. Cooke Housekeeper
Rafael Gonzalez-Martinez Maintenance Crew
Jerry M. Hunter Ranchhand
Terrie M. Lollis Housekeeper
John F. Mathes Ranchhand
Jonathan W. O'Berry Ranchhand
Frank Pennisi Maintenance Crew
Marilyn S. Pollard Maintenance Crew

Dianne Cummings, formerly Executive
Assistant, began as Operations
Manager in Jan. 2000.
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