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HOW DOES LONG-TERM ECOLOGICAL RESEARCH 

APPLY TO ADAPTIVE MANAGEMENT OF THE 

COLORADO RIVER, GRAND CANYON, AND GLEN CANYON?



ADAPTIVE MANAGEMENT

Science-based decision making

"The need for credible scientific information that can 

serve as a feedback loop between management actions 

. . . the effects of those actions is of critical importance

in adaptive management."
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1. NATIVE FISH
2. AQUATIC FOODBASE 
3. RESTORE EXTIRPATED SPECIES
4. RAINBOW TROUT 
5. KANAB AMBERSNAIL
6. BIOTIC RIPARIAN AND SPRING COMMUNITIES
7. TEMPERATURE, QUALITY, AND FLOW DYNAMICS 
8. SEDIMENT STORAGE 
9. RECREATION 
10. POWER PRODUCTION 
11. CULTURAL RESOURCES

12. HIGH QUALITY MONITORING AND RESEARCH

GOALS

ECOLOGY

ENVIRONMENT

PEOPLE



Glen Canyon Dam Adaptive Management Program

PRINCIPLES

Much remains unknown about the Colorado River ecosystem
below Glen Canyon Dam

Management efforts will prevent any further
human-induced extirpation or extinction of native species

Achieve Adaptive Management Program goals,
through experimentation and monitoring  

Attempt to return ecosystem patterns and processes 
to their range of natural variability

Recognizing the diverse perspectives and spiritual values 
of the stakeholders, the unique aesthetic value of the 

Grand Canyon will be respected and enhanced.
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Knowing that the same native species are present 

as when our ancestors arrived

offers a spiritual comfort that many people aspire to,

one  that offers solace that precedes our modern needs for 

technological advancements and artificial backdrops.



WHAT IS SREL AND WHY?
PARADOX AND PERCEPTION

LONG-TERM STUDIES
INSIGHTS AND REVELATIONS

WHY HERPETOFAUNA?
THE SOUTHEASTERN COIN OF THE REALM
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“Herpetofauna (reptiles and amphibians) are 
unquestionably under siege on local, 

regional, and global scales, with many 
species and populations declining.”





55
Species

Salamander Diversity

Why amphibians?



Why reptiles? 

Snake Diversity



Cryptic Species
HIDDEN BIODIVERSITY



Rainbow snake
Farancia erytrogramma

HIDDEN BIODIVERSITY

Spotted salamander
Ambystoma maculatum

Rare?

Nocturnal



Spotted turtle
Clemmys guttata

Two-toed amphiuma
Amphiuma means

HIDDEN BIODIVERSITY

Habitat restricted

Secretive
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THE SAVANNAH RIVER ECOLOGY LABORATORY

WHO, WHAT, WHY, WHERE, WHEN?



SAVANNAH RIVER SITE



NATURAL HABITATS OF THE UPPER COASTAL PLAIN



MORE  SPECIES OF 

AMPHIBIANS AND REPTILES

DOCUMENTED FROM 

THE SAVANNAH RIVER SITE 

THAN FROM ANY OTHER 

PUBLIC LAND AREA 

IN NORTH AMERICA
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SAVANNAH RIVER SITE
300 square miles



24 USFS compartments

SAVANNAH RIVER SITE
300 square miles



SAVANNAH RIVER SITE
300 square miles

Southeastern Crowned Snake
Tantilla coronata
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Southeastern Crowned Snake
Tantilla coronata
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1951 - 1959 1951 - 1969

1951 - 1979 1951 - 1989



1951 - 1959

1951 - 1989

1951 - 1959 1951 - 1959

1951 - 1995



1950s

1990s

Southeastern Crowned Snake
Tantilla coronata





CUMULATIVE NUMBER
OF SPECIES 

PER COMPARTMENT
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CAROLINA BAY WETLANDS

HABITATS FOR HERPETOFAUNA



TERRESTRIAL DRIFT FENCE



SUPPORTING DATA
SREL STUDENTS, FACULTY, POSTDOCTS, 

TECHNICIANS, VISITING SCIENTISTS
RICH SEIGEL HOWARD WHITEMAN DAVE BENNETT
TONY MILLS MARK MILLS JOHN LEE
SEAN POPPY MEG HOYLE PHIL SPIVEY
JD WILLSON REBECCA YEOMANS PATTY MAHANEY
GEORGE ZUG LAURIE VITT ROY MCDIARMID
JEFF LOVICH TOM LUHRING BERKELEY BOONS
HOWARD BERNA JOHN NESTOR JASON NORMAN
LAURA BRANDT DAVID SCOTT TONY TUCKER
NANCY FITZSIMMONS BRIAN METTS JUDY GREENE
JOE SCHUBAUER ROBERT REED MATT GREENE
KAREN PATTERSON THOMAS AKRE STEVE BENNETT
BOB PARMENTER RIA TSALIAGOS JOE PECHMANN
A.C. (TRIP) LAMB VINCENT BURKE RAY SEMLITSCH
JAN CALDWELL DON TINKLE HENRY WILBUR
XAVIER GLAUDAS JUSTIN CONGDON KURT BUHLMANN
STEVE MORREALE LUCAS WILKINSON PERI MASON
DON CHURCH ERIC PIANKA RICK SHINE
BETSIE ROTHERMEL TERESA CARROLL MARGARET WEAD
MIKE DORCAS MIKE GIBBONS MELISSA PILGRIM
JIM SPOTILA STEVE GODLEY JIM KNIGHT 
TRACEY TUBERVILLE GABRIELLE GRAETER KIMBERLY ANDREWS



LongLong--term census dataterm census data

Rainbow Bay Rainbow Bay (amphibians)(amphibians)

LongLong--term environmental dataterm environmental data



Some amphibian recaptures after > 10 years

RAINBOW BAY

Traps checked daily since September 1978

Number of amphibian species = 26

Number of individuals captured = >600,000





FLUCTUATIONS IN AMPHIBIAN REPRODCUTION 
AT RAINBOW BAY OVER YEARS
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Mole 
salamanders

Ambystoma talpoideum
EACH DATA POINT 
EQUALS ONE YEAR



Ellenton Bay, a 
Carolina bay on 
the Savannah 
River Site (SRS) in 
South Carolina, is 
an isolated 
wetland for which 
herpetofaunal 
records have 
been kept for 38 
years.



FRESHWATER TURTLE HABITATS

dry yeardry year

wet yearwet year
_ _ _ _ _ _ _
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TERRESTRIAL DISPERSAL BY 
ELLENTON BAY TURTLES

N

231 in 5 years              293 in 1 year



ELLENTON BAY METAPOPULATION

DROUGHT

NON-DROUGHT



LONG-TERM STUDIES
A VITAL APPROACH FOR 
UNDERSTANDING SOME 

ECOLOGICAL PHENONMENA :

CONTINUING THE STORY
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HOW PRODUCTIVE 
CAN A WETLAND BE ?



HOW PRODUCTIVE 
CAN A WETLAND BE ?

?



Fifty years ago the wetland would 
have been assessed as degraded 

because of its location in the center 
of several hundred acres of cotton 

and corn fields. 



However, with the establishment of 
the SRS, the wetland is now protected 
and has since been reforested around 

the margins.



Questions

How productive can a formerly 
degraded wetland be?

What conclusions can be 
made about such a recovery?

What factors contribute to these 
types of recoveries?

How critical  are metapopulation
processes to a wetland community's 

success?
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REINSTALLATION OF ELLENTON BAY

MORE THAN A THIRD OF A CENTURY



In 2003, Ellenton Bay was encircled by a drift 
fence with pitfall and funnel traps that were 
checked at least twice daily for a full year
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ELLENTON BAY
Traps checked at least daily from 1 February 

2003 to 31 January 2004

Number of amphibian species = 24
Number of reptile species = 35

Total  Captures
Reptiles = 1100

Amphibians = 407,943



Southern toad
Bufo terrestris
115,056 produced

Southern Leopard Frog
Rana sphenocephala
232,069 produced

Common Species

http://www.uga.edu/srelherp/sounds/STOAD.AU


Mole Salamander
Ambystoma talpoideum
8463 produced

Common Species
Black Swamp Snake
Seminatrix pygaea
138 individuals



Cottonmouth
Agkistrodon piscivorus
115 captures

Common Species
Ornate chorus frog
Pseudacris ornata
3126 produced

http://www.uga.edu/srelherp/sounds/ORNATE.AU


Chicken Turtle
Deirochelys reticularia
16 individuals

Gopher Frog
Rana capito
3 individuals

And Rarer Species



Dwarf salamander
Eurycea quadridigitata
18 captures

Rainbow snake
Farancia erytrogramma
7 individuals

And Rarer Species
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The Pros and Cons of 

Long-Term Ecological Research

THE CONS

UNEXPECTED REVELATIONS

COMMITMENT

PATIENCE



The Pros and Cons of 

Long-Term Ecological Research

THE PROS

SCIENCE-BASED DECISION MAKING

UNDERSTANDING OF ECOSYSTEM

KNOWLEDGE OF THE NATURAL WORLD





Special 
Acknowledgments

SREL Graduate Students
Kimberly Andrews
Gabrielle Graeter
Tracey Tuberville
Lucas Wilkinson
Cameron Young

Ria Tsaliagos
Tom Luhring
Brian Metts
Brian Todd

Chris Winne

J. D. Willson
David E. Scott

Jeff Harris



The State of the Colorado River Ecosystem in Grand Canyon 
Define adaptive management 

Define goal of the Glen Canyon effort
Compare SRS and Glen Canyon – geographically, hydrologically (meteorologically), geologically, --

so what do they have in common?  -- science-based decision making? 
So what can long-term studies by SREL contribute to a better 

"...benefits to society including ....habitat for unique organisms such as native fishes..."  
"The need for credible scientific information that can serve as a feedback loop between management actions 

and the effects of those actions is of critical importance in adaptive management."
Our questions 

One of the key questions in ecology is what determines the distribution and abundance of organisms.  
Why is one species common and another rare? 

Why is one species present here and another there? 
Only by knowing answers to this basic question about the animal and plant species and communities comprising 

an ecosystem can we have any idea of what the effect of our activities will have on them. 
The native species composition of any area is a vital and fundamental part of the people who inhabit or visit such 

an area. 
Beyond the more basic needs we have for food, water, clothing shelter, many of us have recreational, cultural, 

and esthetic needs that transcend these basic requirements. 
Many of these needs depend on a knowledge that local fauna and flora can persist despite our environmental 

alterations to achieve other societal goals. 
Knowing that the same native species are present as when our ancestors arrived offers a spiritual comfort that 

many people aspire to, that offers a solace that precedes our modern needs for technological advancements and 
artificial backdrops.

I realize this is only one of the components of adaptive ecosystem management. 
But this is the one I work with and the one my examples of long-term study must come from. 



CONCLUSIONS
Wetland communities can 

recover from agricultural 
uses

Wetland communities can 
recover from natural 

droughts

Terrestrial features are critical 
for maintaining 

metapopulation connectivity
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