DARTMOUTH STUDIES IN TROPICAL ECOLOGY 1997

Jamie R. Shandro
and
Grace S. Chen,
Editors

Department of Biological Sciences
Dartmouth College
Hanover, New Hampshire
November 1997




TABLE OF CONTENTS

List of Participants
Acknowledgments
Schedule in Costa Rica

Ecological Map of Costa Rica

PALO VERDE

RESPONSE OF PSEUDOMYRMEX NIGROCINCTA TO A FOREIGN FOOD SOURCE
Grace S. Chen, Wendy A. Cover, Joseph W. Gilbertson, Sara C.
Goodwin, and Brett T. Jensen

POSSIBLE MECHANISMS FOR DIFFERENCE IN AGGRESSION OF PSEUDOMYRMEX
SPINICOLA AND P. FLAVICORNIS COLONIES ON ACACIA TREES *Chris L.
Dums, Grace M. Kim, Karl R. Kroenlein, Tina Rutar, Jamie R. Shandro,
and James P. Zak

ANT RESPONSES TO DISTURBANCES IN ACACIA TREES WITH AND WITHOUT

WREN NESTS *Phuong T.X. Hang, Adam J. Siegel, Emily B. Sohn,
Andrew C. Tolonen, and Antha N. Williams

MORNING NECTAR PRODUCTION IN ]LiSTICA COMATA
Grace S. Chen, Wendy A. Cover, Sara C. Goodwin,
Joseph W. Gilbertson, and Brett T. Jensen

INSECT POLLINATOR RESPONSES TO INCREASED NECTAR QUANTITY IN
VERONIA (ASTERACEAE) ¢Chris I. Dums, Grace M. Kim, Karl R.
Kroenlein, Tina Rutar, Jamie R. Shandro, and James P. Zak

EFFECTS OF FLOWER DENSITY UPON PATCH USE BY POTENTIAL POLLINATORS
Phuong T.X. Hang, Adam ]. Siegel, Emily B. Sohn, Andy Tolonen, and
Antha T. Williams

vii
viii

ix

11

14




EFFECTS OF TREE HEIGHT AND REPRODUCTIVE STATUS ON NECTARY QUALITY 17
IN ACACIA COLLINSII Sara C. Goodwin, Andrew C. Tolonen, and
Antha T. Williams

DIFFERENTIAL HERBIVORY ON YOUNG AND OLD LEAVES OF JACQUINIA PUNGENS 20
Phuong T. X. Hang and Tina Rutar

TIME ALLOCATION IN ALOUATTA PALLIATA 24
Wendy A. Cover, Brett T. Jensen, Jamie R. Shandro, and James P. Zak

TERRITORIAL SITE SELECTION BY THE CARPENTER BEE XYLOCOPA GUALANENSIS 27 !
Karl R. Kronlein

EFFECTS OF RUFOUS-NAPED WREN NEST CONSTRUCTION ON THE BEHAVIOR OF 29
ACACIA ANTS ¢ Adam ]. Siegel and Emily B. Sohn

HERBIVORY ON ACTIVE DEFENSE AND NON-ACTIVE DEFENSE LEGUME PLANTS: 32
A COMPARISON OF MIMOSA PIGRA, ACACIA COLLINSII, SESBANIA EMERUS,
AND ACACIA FARMACIANA ¢Grace Chen and Grace M. Kim

DIEL SHIFTS IN ZOOPLANKTON ABUNDANCE WITHIN THE OPEN WATER 35
MICRO-HABITATS OF THE RfO TEMPISQUE MARSH e Chris I. Dums and '
Joseph W. Gilbertson

MONTEVERDE

EFFECTS OF ELEVATION AND CANOPY COVER ON THE DISTRIBUTION OF 37
HELICONIA IN A MONTANE CLOUD FOREST eJoseph W. Gilbertson,
Brett T. Jensen, and Andrew C. Tolonen

THE RIVER CONTINUUM CONCEPT IN TROPICAL STREAMS OWendy A. Cover, 40
Sara C. Goodwin, Antha T. Williams, and James P. Zak

HOLDING ON FOR DEAR LIFE: THE EFFECTS OF BARK SUBSTRATE ON EPIPHYTE 43
LOAD AND COMPOSITION *Grace M. Kim, Adam ]. Siegel, and Jamie R.
Shandro

ii




DIVERSITY AND COLONIZATION RATES IN EPIPHYTIC TANK BROMELIADS AT
VARYING LIGHT LEVELS AND ELEVATIONS IN A TROPICAL CLOUD FOREST
Grace S. Chen and Karl R. Kroenlein

DIFFERENCE IN SPECIES RICHNESS IN THE UNDERSTORY FLORA OF RIDGE AND
COVE FORESTS ®Chris I. Dums, Phuong T.X. Hang, Tina Rutar, and
Emily B. Sohn

CERRO DE LA MUERTE

HERBIVORY DETERRENT AND WATER RETENTION FUNCTIONS OF LEAF PUBESCENCE
Brett T. Jensen and Tina Rutar

DIEL VARIATION IN BEHAVIOR OF SELASPHOROUS FLAMMULA , THE VOLCANO
HUMMINGBIRD ¢ Grace S. Chen, Chris I. Dums, and Joseph W. Gilbertson

MIGHTY MITES: USING RHINOSEIUS COLWELLI TO DETERMINE HUMMINGBIRD
FLOWER PREFERENCES IN CENTROPOGON eKarl R. Kroenlein, Adam ]. Siegel,
and Andy C. Tolonen ’

DIFFERENCES IN ABUNDANCE AND DISTRIBUTION OF PTERIDOPHYTA AND
LYCOPODOPHYTA OVER AN ELEVATIONAL GRADIENT e Jamie R. Shandro,
Emily B. Sohn, and Antha N. Williams

MONOCHAETUM REPRODUCTION IN OPEN AND CLOSED CANOPIES
Sara C. Goodwin, Phuong T. X. Hang, and James P. Zak

THE DIVERSITY AND DENSITY OF FLOWERING PLANTS IN DIFFERENT
SUCCESSIONAL STAGES OF FOREST GROWTH AT HIGH ELEVATIONS
Wendy A. Cover and Grace M. Kim

46

50

53

57

60

63

67

70




CORCOVADO

EFFECTS OF TEMPERATURE AND LIGHT ON THE DISTRIBUTION OF LEAF PILES IN
LEAF-CUTTING ANT TRAILS *Wendy A. Cover, Phuong T. X. Hang, Karl
R. Kroenlein, and Andrew C. Tolonen

PATTERNS IN AGGRESSIVE BEHAVIOR OF LEAF CUTTING ANTS ¢ Sara C. Goodwin,
Grace M. Kim, Jamie R. Shandro, Emily B. Sohn, and Antha N. Williams

FORAGING PREFERENCES OF LEAF CUTTING ANTS BETWEEN SAPIUM JAMAICENSE
AND SPONDIUS MOMBIN Grace S. Chen, Chris Dums , and Tina Rutar

LEAFCUTTER ANT TRAIL COMPOSITION AS A FUNCTION OF RESOURCE ‘
REQUIREMENTS eJoseph W. Gilbertson, Brett T. Jensen, Adam ]. Siegel,
and James P. Zak

FORAGING BEHAVIOR OF EGRETTA THULA(SNOWY EGRETS) IN RESPONSE TO
TIDAL FLUCTUATIONS IN THE RIO SIRENA ESTUARY eBrett T. Jensen,
Karl R. Kroenlein, Adam ]. Siegel, and Andrew C. Tolonen

COSTS AND BENEFITS OF FORAGING SUB-GROUP SIZE IN ATELES GEOFFROY],
THE SPIDER MONKEY eChris I. Dums, Joseph W. Gilbertson, Emily B.
Sohn, and James P. Zak

SUBSTRATE PREFERENCE OF THE CRYPTIC ELEUTHERODACTYLUS SPP.
Tina Rutar and Jamie R. Shandro

BURNING THE MIDNIGHT OIL: DIEL PATTERNS IN ACTIVITY LEVEL IN ATTA
CEPHALOTES eWendy A. Cover, Phuong T. X. Hang, and Grace M. Kim

PREDATOR AVOIDANCE BEHAVIOR IN PALAEMONID SHRIMP IN RIO CLARO
ESTUARY ¢Sara C. Goodwin and Antha N. Williams

DISTRIBUTION OF CICADA NYMPHS IN PRIMARY AND SECONDARY LOWLAND
TROPICAL RAINFORESTS *Grace S. Chen

iv

73

75

78

81

84

87

90

93

97

100




COMPARATIVE PROJECTS

COLEOPTERA ABUNDANCE AND DISTRIBUTION IN FIVE COSTA RICAN FORESTS
Chris I. Dums, Brian P. Kennedy, Grace M. Kim, Tina Rutar, Jamie R.
Shandro, and James P. Zak

A COMPARATIVE STUDY OF BIRD SPECIES RICHNESS ACROSS FIVE COSTA RICAN
SITES ®Sara C. Goodwin, Karl R. Kroenlein, Adam ]. Siegal, Emily B. Sohn,
Andrew C. Tolonen, and Antha N. Williams

RATES OF HERBIVORY ON UNDERSTORY LEAVES IN FIVE COSTA RICAN FORESTS
Grace C. Chen, Wendy A. Cover, Joe W. Gilbertson, Phuong T. X. Hang,
Brett Jensen, and M. Scot Zens ~

LA SELVA

UNDERSTORY BIRD DISTRIBUTION AND SEED DISPERSAL IN EARLY SUCCESSIONAL
AND PRIMARY FOREST SITES AT LA SELVA eBrett T. Jensen, Grace M. Kim,
Adam ]. Siegel, and Jamie R. Shandro

PHYSICAL AND SOCIAL STRUCTURE OF A OF WHITE-COLLARED MANAKIN LEK:
AN OBSERVATIONAL STUDY ®Wendy A. Cover, Tina Rutar, Emily B. Sohn,
and Antha N. Williams

ABUNDANCES OF TWO DUNG BEETLE SUBFAMILIES (SCARABAEINAE AND
APHODIINAE) IN FORESTED VS. OPEN TROPICAL HABITATS ¢Karl R.
Kroenlein and James P. Zak

THE EFFECTS OF PREY DENSITY UPON DENDROBATES PUMILIO FORAGING
BEHAVIOR *Andrew Tolonen and Joseph W. Gilbertson

DISTANCE AND DENSITY DEPENDENCE OF POST-DISPERSAL SEED PREDATION IN
DIPTERYX PANAMENSIS *Grace S. Chen, Chris I. Dums, Phuong T. X. Hang

106

110

113

117

121

126

129

131




WEB RECONSTRUCTION AND REPAIR BY ARANEID SPIDERS
Sara Christine Goodwin

JAMAICA

DENSITY DEPENDENT HERBIVORY ON THALASSIA TESTUDINUM eTina Rutar,
Jamie Shandro, Emily Sohn, and Antha Williams

HERBIVORY AND EPIPHYTE LOAD ON TURTLE GRASS, THALASSIA TESTUDINUM,
AS A FUNCTION OF DISTANCE FROM THE REEF CREST ®Chris I. Dums,
Joseph W. Gilbertson, Adam ]. Siegel, Andrew Tolonen

THALASSIA TESTUDINUM HERBIVORE PREFERENCE MEDIATED BY ALGAL EPIBIONT
LOAD ¢Grace S. Chen, Wendy A. Cover, Brett T. Jensen, Grace M. Kim

CORAL COMMUNITY STRUCTURE ON THE WEST FORE REEF IN DISCOVERY BAY,
JAMAICA eSara Goodwin and Antha Williams

THE ENCHANTED BROCCOLI FOREST UNDER THE SEA: MACROFAUNA
COMMUNITY COMPOSITION AND RECRUITMENT ON PENICILLUS CAPITATUS

Jamie R. Shandro and Emily B. Sohn

SEDIMENT SIZE EFFECTS ON MEIOFAUNAL COMMUNITIES IN DISCOVERY BAY,
JAMAICA eWendy A. Cover, Tina Rutar, Emily B. Sohn, and Antha
N. Williams

INKING AS A POTENTIAL SOCIAL BEHAVIOR IN THE SEA HARE, APLYSIA
DACTYLOMELA ePhuong T.X. Hang, Karl R. Kroenlein, Adam J.
Siegel, and James P. Zak

DISTRIBUTION AND FORAGING PATTERNS OF DIADEMA ANTILLARUM ON THE
FOREREEF OF DISCOVERY BAY ®Wendy Cover, Chris Dums, Joe Gilbertson,
and Andrew Tolonen

MANGROVE COMMUNITY MORPHOTYPE COMPARISON OF TWO SITES ¢ Grace M.
Kim, Grace S. Chen, Wendy A. Cover, Adam ]. Siegel, and Emily B. Sohn

vi

134

136

139

143

146

149

154

161

166

170




DIEL CHANGES IN THE FISH POPULATIONS OF THE BACK REEF OF DISCOVERY BAY 174
Joseph Gilbertson, Sara Goodwin, Phuong Hang, Tina Rutar, and
James Zak

DIEL SHIFTS IN DEMERSAL ZOOPLANKTON ABUNDANCE OVER TWO HABITAT TYPES 177

Chris I. Dums, Brett T. Jensen, Karl R. Kroenlein, Jamie R. Shandro,
Andy Tolonen, and Antha Williams

Disclaimer: Authors of all papers were listed alphabetically.

1997 Dartmouth Biology Foreign Study Program Participants

. STUDENTS

Grace S. Chen

Wendy A. Cover

Chris I. Dums

Joseph W. Gilbertson

Sara C. Goodwin

Phuong T. X. Hang 7

Brett T. Jensen

Grace M. Kim

TEACHING ASSISTANTS

Brian P. Kennedy
Craig D. Layne

FACULTY

Celia Y. Chen
Richard T. Holmes

Karl R. Kroenlein
Tina Rutar

Jamie R. Shandro
Adam J. Siegal
Emily B. Sohn
Andrew C. Tolonen
Antha N. Williams

~ James P. Zak

M. Scot Zens

David R. Peart




ACKNQWLEDGMENTS

Immersion in the tropical ecosystem in so thorough and exciting a fashion, as is
possible on the Dartmouth Biology Foreign Study Program, is due to the hard work of
many extraordinary people. We are greatly indebted to our professors, David Peart,
Richard Holmes and Celia Chen, for challenging our minds and becoming our friends.
We thank David for tackling the boa, for getting our noses wet with tree sap, for finding
ecological significance in the experiments we did, and for staying one step ahead of us on
our hikes and in our analyses. We thank Dick for introduction us to the fascinating world
of birds, for joining our fireside chat on the beach in Corcovado, for correcting our revised
and rerevised papers late into the night, and for maintaining high academic expectations
when our thoughts strayed towards swimming and monkey watching. We also thank
Celia for doing such a terrific job in her first year leading the Jamaican portion of the
program. We are grateful to her for organizing our dives, for allowing us an extra hour of
sleep, for teaching us how to breathe air, not water, through our snorkels, and for her
encouragement and helpful suggestions during all of our underwater data collection
nightmares. ’

The foreign study program could not possibly have gone so smoothly without the
logistical savvy of the Organization for Tropical Studies. At each field station that we
visited, we were greeted by friendly, informed staff and by the sweet smells emanating
from the kitchen. We thank the field station managers and naturalists, who enriched our
knowledge of the local environment. Special applause goes to Nicole and Mauricio for
sharing with us the magic of Palo Verde during our very first days in Costa Rica. Thanks
to the bus, boat and tractor drivers for giving us some of the most thrilling, sometimes
stomach churning, rides of our lives. We are also most grateful to our cooks for keeping
our stomachs happily filled with fresh fruits, fabulous beans and CheeKee cookies.

Last but least of all least, we thank our graduate téaching assistants. Scott Zens,
Brian Kennedy and Craig Layne really made the studies that follow in this book possible.
They were our reference for questions on experimental design, data analysis and
interpretation. They caught us frogs, joined us on swimming expeditions, and sent us
bushwhacking deep into the jungle. We cannot thank them enough for their hours and
hours of hard work. Scott was an expert in statistics, herbivory, transects and the late night
scene of San Jose. Brian introduced us to fascinating beetles and kept us laughing about all
of our adventures and misadventures. Craig, among other things, organized our
equipment, a scorpion joust, and all of our computer files.

Among all the memories we have of this extraordinary foreign study program, we
will best remember the people who made it happen.

viii

R




SCHEDULE FOR DARTMOUTH'S TROPICAL BIOLOGY PROGRAM - COSTA RICA 1997

6 Jan
7 Jan
8 Jan
9Jan
10 Jan
11 Jan
12 Jan
13 Jan
14 Jan
15 Jan
16 Jan

To San Jose

In San Jose

To Palo Verde
At Palo Verde
At Palo Verde
At Palo Verde
At Palo Verde
At Palo Verde
At Palo Verde
At Palo Verde
At Palo Verde

Morning

Travel

Serp, INBIO, OTS
Travel
Orientation

FP - 1 (ant-acacia)
FP -2

FP -2

SIFP - 1

SIFP - 1

Comp. Project
Recon.

Afternoon
Travel

Shop. etc.
Orientation
20 Questions
Stat lab

Plant lab
Vertebrate lab
Insect lab
SIFP -1

Data analysis
Data analysis

Evening

Arrive in evening
Dinner in §]

Lec: CR ecology

Lec: Forest dynamics
Data analysis

FP-1 reports

Lec: Plant-herbivore
FP-2 reports

Lec: History & origins
Lec: Biogeochemistry
SIFP-1 reports

17 Jan To Santa Rosa Travel/walk Orientation Disc: Sea turtle biology
18 Jan At Santa Rosa Field (mangroves)  Field Field
19 Jan To Monteverde Walk Travel Discussion
20 Jan At Monteverde Orientation Orientation Lec: Pollination/dispersal
21 Jan At Monteverde Project planning SIFP - 2 Data analysis/writing
22 Jan At Monteverde SIFP-2 SIFP-2 Lec: Social insects
23 Jan AtMonteverde Comp. Project Data Analysis SIFP-2 reports
24Jan AtMV,to 5] Recon. Travel to S free
25 Jan In San Jose Lec: env. issues? free free
26 Jan To Cerro Travel/Cerro Orientation Discussion
27 Jan At Cerro Orientation Proj. planning Lec: Trop agriculture
28 Jan At Cerro SIFP-3 SIFP-3 Data analysis
29 Jan At Cerro/LaPalma Comp. project Travel to LaPalma  free
30 Jan To Corcovado Walk/orientation Walk/orientation Discussion
31 Jan At Corcovado Orientation Orientation SIFP-3 reports
1Feb At Corcovado Comp. project SIFP planning Lec: Primate ecol & beh
2Feb At Corcovado FP-3 (leaf cutters)  Data analysis Lec: Coevolution
3Feb At Corcovado SIFP-4 SIFP-4 FP-3 reports
4 Feb At Corcovado SIFP-4 SIFP-4 Data analysis
5Feb At Corcovado Net/recon. SIFP-4 Lec: Trop. bird ecology
6 Feb At Corcovado Recon/net. Data analysis SIFP-4 reports
7Feb CVto LasCruces walk travel Discussion
. 8 Feb At Las Cruces orientation Plant taxonomy Lec: Conserv. issues
9 Feb At Las Cruces Plant field pro;j. Report writing Reports
10 Feb Las Cruces/to SJ Travel to SJ free free
11 Feb To La Selva Travel/Poas NP Orientation Lec. LaSelva (B.Young)
12 Feb At La Selva Orientation Project planning Lec: Bird soc. behav.
13 Feb At La Selva SIFP-5 SIFP-5 Lec: Trop. aquatic systems
14 Feb At La Selva SIFP-5 Data analysis SIEP-5 reports
15 Feb At La Selva Comp proj Data analysis Report writing
16 Feb At La Selva SIFP-6 SIFP-6 Comp proj. reports
17 Feb At La Selva SIFP-6 Data analysis SIFP-6 reports
18 Feb to Portico Field trip to rainforest project (Portico) Report writing
19 Feb to San Jose Reconnaisance Travel Dinner in SJ
20 Feb Depart for Jamaica

Orientation = becoming acquainted with new site
Reconnaisance = time to explore site
Initials after lectures = student paper critiques

ix

SIFP = student initiated field problems
FP = field problems
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