The Pros and Cons of Long-Term Ecological Research
Based on Lessons from Five Decades

2005 State of the Colorado River in Grand Canyon
Science Symposium

Sponsored by:

U.S. Geological Survey
Grand Canyon Monitoring and Research Center










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
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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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offers a spiritual comfort that many people aspire to,

one that offers solace that precedes our modern needs for

technological advancements and artificial backdrops.



WHY HERPETOFAUNA?

THE SOUTHEASTERN COIN OF THE REALM

WHAT IS SREL AND WHY?

PARADOX AND PERCEPTION
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“Herpetofauna (reptiles and amphibians) are
unquestionably under siege on local,

regional, and global scales, with many
species and populations declining.”
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Amphibian and Reptile Biodiversity
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Why amphibians?

Salamander Diversity
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THE SAVANNAH RIVER ECOLOGY LABORATORY

WHO, WHAT, WHY, WHERE, WHEN?

)

X E
The University of Georgia

Savannah River Ecology Laboratory
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Perceptions of Species Abundance, Distribution,
and Diversity: Lessons from Four Decades
-of Sampling on a Government-Managed Reserve

J. WHITFIELD GIBBONS,™ VINCENT J. BURKE,*
JEFFREY E. LOVICH,2 RAYMOND D. SEMLITSCH,?
TRACEY D. TUBERVILLE,! J. RUSSELL BODIE," JUDITH
L. GREENE,' PETER H. NIEWIAROWSKI,' HOWARD H.
WHITEMAN,' DAVID E, SCOTT," JOSEPH H. K.
PECHMANN," CHRISTOPHER R. HARRISON,* STEPHEN
H. BENNETT,® JOHN D. KRENZ,' MARK S. MILLS," KURT
A. BUHLMANN,” JOHN R. LEE,' RICHARD A. SEIGEL.®
ANTON D. TUCKER,” TONY M. MILLS,' TRIP LAMB,?
MICHAEL E. DORCAS,? JUSTIN D. CONGDON,’
MICHAEL H. SMITH,! DAVID H. NELSON,'® M. BARBARA
DIETSCH," HUGH G. HANLIN,"" JEANNINE A. OTT,’
AND DENO J. KARAPATAKIS! :

ABSTRACT / We examined data relative to species abun-
dance, distribution, and diversity patterns of reptiles and
amphibians 1 determine how perceptions change over time
and with level of sampling effort. Location data were com-
piled on more than ene million individual captures or obser:
vations of 98 species during a 44-year study period on the

cies diversity are strongly dependent on levet of effort and
that land management decisions based on short-term data
bases for some faunat groups could resuit in serious errors
in environmental management. We provide evidence that
acquiring information on biodiversity distribution patterns is
compatible with multiyear spatially extensive research pro-
grams and alsc provide a perspective of what might be
achieved if long-term, coordinated research efforts were in-
stituted nationwide.

To conduct bictic surveys on gevernment-managed lands,
we recommend revisions in the methods used by govern-
ment agencies to acquire and report biodiversity data. We
suggest that government and industry employees engaged
in b\'cd[vérsity survey efforts develop proficiency in field
identification for one or mare major taxonomic groups and
be encouraged to measure the status of populations guanti-
tatively with consistent and reliable methodologies. We also
suggest that widespread academic cooperation in the dis-

semination of information on regicnal patterns of biodiversity
coutd result by establishment of a peer-reviewed, scientifi-
cally rigorous journal concerned with status and trends of
the biota of the United States.

2 A N o gy s A US Department of Energy’s (DOE) Savannah River Site Na-
o Irf'IT‘ 3 - tiomal Environmantal Research Park (SRS-NERP) in Soutn
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During the past 44 years, the US Department of

Energy's (DOE) Savannah River Site National Environ-

mental Research Park (SRS-NERP) has been the focus
of extensive biotic inventory and research efforts (Cohn
1994, Gibbons 1994). The 803-km? SRS-NERP was
established in west-central South Carolina during 1951
to support five nuclear production reactors and associ-
ated cooling canals, roads, office buildings, and indus-
trial facilities. Approximately 95% of the site consists of
planted pine forests, second-growth hardwood habitats,
and a variety of natural terrestrial and aquatic habitats.

. Since 1951, biotic surveys and ecological studies have

been conducted on the SRSNERP to quantitatively
sample resident biota and assess the environmental
effects of site development (Golley 1965, Gibbdns
1994). Thus, the SRS-NERFP ranks among the largest
tracts of land in North America for which species
abundance, distribution, and diversity have been mea-
sured on a long-term basis.

The herpetofauna have been a primary focus of
extensive and intensive research on the SRS-NERP since
1931, resulting in the capture and processing of more
than one million individuals of 98 species of reptiles

® 1997 Springer-Verlag New York Inc.
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SAVANNAH RIVER SITE
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24 USFS compartments




SAVANNAH RIVER SITE
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Southeastern Crowned Snake
Tantilla coronata
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CAROLINA BAY WETLANDS

HABITATS FOR HERPETOFAUNA
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TERRESTRIAL DRIFT FENCE
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Rainbow Bay (amphibians)




RAINBOW BAY

Traps checked daily since September 1978
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FLUCTUATIONS IN AMPHIBIAN REPRODCUTION

AT RAINBOW BAY OVER YEARS

Scaphiopus helbrookl

Ambystoma tigrinum
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SPADEFOOT TOADS
Scaphiopus holbrooki
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Vole Salamanders

1979 2005
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Marbled Salamanders o Number of 21493
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Joseph H.K. PeCit
University af Georgia’s Savannah River Ecolog

Influence of wetland hydroperiod on diversity and abundance of
metamorphosing juvenile amphibians
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FRESHWATER TURTLE HABITATS
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NON-DROUGHT 5 years DISPERSE (no return) n =231 46/yr
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TERRESTRIAL DISPERSAL BY
ELLENTON BAY TURTLES

231 In 5 years 293 In 1 year
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HOW PRODUCTIVE




HOW PRODUCTIVE
CAN A

»
e

b "} éﬂti?

E—



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.
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However, with the establishment of
s the SRS, the wetland is now protected
' “p 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
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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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Hours and Hours at Ellenton Bay
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ELLENTON BAY

Traps checked at least daily from 1 February
2003 to 31 January 2004

Number of amphibian species = 24
Total Captures

Reptiles = 1100
Amphibians = 407,943



Common Species

Southern toad
Bufo terrestris
115,056 produced

{ * 788 Southern Leopard Frog
- { “,;m Rana sphenocephala
gy 4 a, 232,069 produced


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

Common Species

b A R |
) YL, -f

ﬂﬁn Black Swamp Snake
.I;IJ y it ,x‘ ,.’ Seminatrix pygaea
f‘_ /7111138 individuals

A
A ﬁ

Mole Salamander
Ambystoma talpoideum
8463 produced




Common Species

Ornate chorus frog
Pseudacris ornata
3126 produced

.' ....- i & “_ ’: }.:‘:ﬂ th? 5
Cottonmouth i %ﬁx
Agkistrodon piscivorus i s e e

Eg
115 captures o


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

| Deirochelys reticularia

Chicken Turtle

Gopher Frog
Rana capito
3 individuals

And Rarer Species



And Rarer Species

- Rainbow snake
. Farancia erytrogramma
7/ iIndividuals

Dwarf salamander . < -
Eurycea quadridigitata @ == s
18 captures el
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COMMITMENT

PATIENCE

UNEXPECTED REVELATIONS



UNDERSTANDING OF ECOSYSTEM

SCIENCE-BASED DECISION MAKING

KNOWLEDGE OF THE NATURAL WORLD
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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 guestions
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.
| realize this is only one of the components of adaptive ecosystem management.

But this is the one | 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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