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INTRODUCTION

The Tennessee Clubshell, Pleurobema oviforme, and Tennessee Pigtoe, Pleuronaia barnesiana, are
freshwater mussels (Bivalvia:Unionidae) known only from the Cumberlandian faunal region. The
Tennessee Clubshell was historically relatively common throughout most of the Tennessee and
Cumberland river systems. The Tennessee Pigtoe is known only from the Tennessee River system,
where it was also widely distributed and common. Both species are believed to have declined in
distribution and abundance in recent times, but a comprehensive range-wide status assessment has
been lacking. Both species are believed to have been extirpated from the mainstem Tennessee and/or
Cumberland rivers, but recent data suggest they may be extant in several tributary rivers and large
streams. The status of mussel communities in the main channel of large tributary systems in the region
(e.g. Clinch River, Elk River, Bear Creek, Big South Fork Cumberland River) is relatively well known due to
annual or biennial surveys conducted by state and federal resource management agencies and public
and private entities as part of species status assessments and compliance with environmental
regulations. Comparatively little is known about the status of these two species in small to medium-size
tributaries. Concerns for the potential for significant population declines lead to their inclusion in a
petition to the U.S. Fish and Wildlife Service to list over 400 species under the federal Endangered
Species Act which triggered the need for updated survey data from across the range of both species.
Extensive surveys were recently conducted, or are in progress, in a few tributary systems (Buffalo River,
Little River, tributaries to the Duck and Harpeth rivers) within the putative range of both species. The
effort reported here was intended to identify as much existing data as possible, assist in building a
database of occurrence records for a concurrent mapping project, and conduct field surveys to
supplement those data and provide a timely assessment of the range-wide status of Pleurobema
oviforme and Pleuronaia barnesiana, and any other petitioned mussel species encountered in the field.

Background
Historically, freshwater mussels (Unionidae, primarily) were found in abundance throughout most of the

Tennessee and Cumberland river systems, but significant declines in abundance and occupancy,
including extinction and threat of extinction for many species, largely began in the late 19th century and
continues today (Parmalee and Bogan 1998). Mussel communities that suffered the greatest losses
were those found in and around the extensive shoals that were once common throughout the mainstem
rivers of each system and their larger tributaries (e.g. Holston, French Broad, Caney Fork). Habitat
alteration from damming and periods of poor water quality destroyed or diminished all but a vestige of
those mussel communities throughout the region, including most species presently believed to be
extinct. Significant declines of mussel communities in smaller tributary rivers were not as universal. The
most abundant and diverse mussel communities remaining in the region are found in reaches of a few
medium-sized tributary rivers (Clinch, Paint Rock, Duck, Big South Fork Cumberland) that largely escaped
large scale impoundment and significant point source pollution, while many others (e.g. North Fork
Holston, Flint, Nolichucky, Stones) suffered various degrees of historical impacts to mussel communities
resulting in significantly reduced species richness and abundance, and extirpation of many species. The
status of mussel communities in most small rivers to small creeks, over time is not as well known.
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Mussel surveys in these tributaries are generally rare, with many potentially inhabited streams and
stream reaches having no recorded mussel surveys.

METHODS

Historical Data

Historical distribution and occurrence data were collected primarily from museum collections and state
agency records. The two species that were the target of this survey, along with a suite of related species
that are often syntopic (e.g. Slabside Pearlymussel, Pleuronaia dolabelloides and Longsolid, Fusconaia
subrotunda) can be very similar in external appearance and are notoriously often difficult to positively
identify with much objective certainty. Schilling (2015) recently addressed this problem, but
unfortunately found little additional helpful consistency between external morphology variables and
assignment to species using molecular genetic markers. As such, the potential for erroneous records
based on misidentifications was a concern. Confirmation of as much of the historical data as possible
was needed. Museum specimens are valuable resources that allowed us to reexamine and apply at least
a consistently subjective species diagnosis to the shells. The senior author and regional expert Robert S.
Butler (USFWS, retired) had begun the process of reexamining these specimens during a previous effort
for Fusconaia subrotunda at the Smithsonian National Museum of Natural History, Washington, DC
(SNMNH), and The Academy of Natural Sciences at Drexel University, Philadelphia, PA (formerly The
Academy of Natural Sciences of Philadelphia). In addition to significant historical collections, type
specimens of each species are housed at each of these museums, with a complete set at SNMNH. These
type specimens are standards for species diagnosis identified during description or re-description by
their authors and were where we began our effort to subsequently confirm or redetermine specimens.

Primary regional museum data were retrieved from the McClung Museum of Natural History and
Culture at University of Tennessee, Knoxville, TN, and the North Carolina Museum of Natural Sciences,
Raleigh, NC (NCMNS), where a consensus of the authors and NCMNS mollusk curator Arthur Bogan was
used to determine species. We also assisted the NCMNS with processing recently acquired relevant
personal collections from noted regional malacologists Herbert Athearn and Dr. Paul Yokely that had not
yet been accessioned into the collection. Additionally, major mollusk collections at the University of
Michigan, Ann Arbor, MI, the Ohio State University, Columbus, OH, and the University of Florida,
Gainesville, FL were visited by the senior author. At each museum, all lots of the target species, as well
as those of F. subrotunda and P. dolabelloides, were examined and any necessary redeterminations
were made, and the updated collection data were acquired.

Occurrence data from state natural resources agencies and natural heritage projects were solicited from
Virginia, North Carolina, Tennessee, Georgia, Alabama, and Kentucky, as well as TVA. These data are
primarily collected from state-issued collecting permit reports and agency conducted surveys. These, as
well as all updated museum data, were provided to the concurrent SEAFWA-funded mapping project
conducted by Georgia Department of Natural Resources and included in subsequent data products.





Site Selection

Sites surveyed were chosen to maximize the contribution of our limited resources to fill gaps in recent
occurrence data, primarily in smaller tributaries where data was most lacking. Our goals were to 1)
provide updated information from areas known to support the species within the past twenty years, 2)
provide information from presumed potentially suitable surrounding streams where no historical data
were available, and 3) revisit selected sites where the target species were likely extirpated. Many sites
known to be occupied, or recently occupied, were eliminated from our scope because of recent or
ongoing monitoring efforts conducted by other researchers, as well as those river systems where recent
or ongoing surveys were/are being conducted. These included the Clinch, Powell, Paint Rock, Elk, Duck,
Little, Harpeth, Caney Fork, and Nolichucky rivers. A preliminary list of sites was prepared and was
further refined during coordination with state agency biologists and in the field, per site conditions,
access, and habitat quality.

Survey Methods and Data Collection

Survey methods included visual observations while wading, hand grubbing while on hands and knees,
and snorkeling. Most sites were surveyed using two biologists, with three and four personnel used at a
few sites (see Appendix). If no evidence of any live or fresh dead mussels were found after 1.5 person
hours of searching, the survey was concluded. At least 3 person hours total was spent searching at
those sites where mussels were initially found. All available suitable habitats were searched, and all
observations of live mussels and dead shells were recorded. All live individuals were identified to
species in the field and length of live specimens of the target species were measured to the nearest
millimeter (long axis) with Vernier calipers. Species other that Tennessee Pigtoe and Tennessee
Clubshell species encountered in the field that are under review for listing were equally treated. All
non-target species were measured individually if only a few were encountered, and if numerous were
subsampled and minimum and maximum length was recorded. A hand-held GPS (Global Positioning
System) unit was used to record one or more locations for each survey site. Digital photographs were
taken of representative live specimens of each species. All live mussels were returned to to the habitat
where they were collected. Fresh dead and relict shells were retained and are being vouchered at the
mollusk collection at the McClung Museum of Natural History and Culture, University of Tennessee.
General information about the survey site and effort, including date and time, catch data, flow and
water clarity, depth and substrate composition, and bank and riparian zone condition were recorded in
field notes.

RESULTS

Species Occurrence

A total of 94 sites were surveyed between May 2018 and August 2020 (Appendix). Data were
incorporated into interactive Conservation Assessment Maps and can be accessed and manipulated at
http://georgiabiodiversity.a2hosted.com/SpeciesMaps/species. Six sites were surveyed in the
Cumberland River system and no live or fresh dead specimens of P. oviforme were detected. The
remaining 88 sites surveyed were in the Tennessee River system, where P. barnesiana and M.
conradicus were each found alive at nine sites total, and P. oviforme was found alive at 10 sites total
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(Figures 1-15). All three species were found at three sites: North Fork Holston River (Figure 1) and a
nearby site on its tributary (Possum Jaw Creek), both in Smyth Co., VA (Figure 2), and in Little River,
Russell Co., VA in the Clinch River system (Figure 3). Two of the three species were found at six sites
(Figures 4-9), and one target species was found at another six sites (Figures 10-15). Fresh dead P.
barnesiana specimens were found at four additional sites: Bull Run Creek, Knox Co., TN; West Prong
Little Pigeon River, Sevier Co., TN; and two sites on Possum Creek, Scott Co, VA (see Appendix). Fresh
dead P. oviforme were found at two sites: Robertson Creek, Giles Co., TN and Tellico River, Monroe, Co,
TN. Fresh dead M. conradicus were found at three sites: Little River, Russell Co., VA; Laurel Creek,
Smyth Co., VA; and Possum Creek, Scott Co., VA. No live mussels or dead shells were found at 26 sites.

Figure 1. Length frequencies for Pleuronaia barnesiana, Pleurobema oviforme, and Medionidius
conradicus, North Fork Holston River, Smyth Co., VA, 13 July 2018.
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Figure 2. Length frequencies for Pleuronaia barnesiana, Pleurobema oviforme, and Medionidius
conradicus, Possum Jaw Creek, North Fork Holston River system, Smyth Co. VA, 13 July 2018.
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Figure 3. Length frequencies for Pleuronaia barnesiana, Pleurobema oviforme, and Medionidius
conradicus, Little River, Clinch River system, Russell Co., VA, 12 May 2018.
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Figure 4. Length frequencies for Pleurobema oviforme and Medionidius conradicus, Laurel Creek at SR
601, North Fork Holston River system, Tazewell Co., VA, 11 July 2018.
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Figure 5. Length frequencies for Pleurobema oviforme and Medionidus conradicus, Laurel Creek at SR 91
upper, North Fork Holston River system, Tazewell Co., VA, 11 July 2018.
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Figure 6. Length frequencies for Pleuronaia barnesiana and Pleurobema oviforme, Cypress Creek, direct
Tennessee River tributary, Lauderdale Co, AL, 10 October 2019.
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Figure 7. Length frequencies for Pleuronaia barnesiana and Pleurobema oviforme, Little River off SR
640, Clinch River system, Russell Co., VA, 12 May 2018.
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Figure 8. Length frequencies for Pleuronaia barnesiana and Medionidus conradicus, Little River at SR
610, Clinch River system, Tazewell Co., VA, 11 May 2018.
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Figure 9. Length frequencies for Pleuronaia barnesiana and Medionidus conradicus, Big Creek, Holston
River system, Hawkins Co., TN, 22 May 2019.
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Figure 10. Length frequencies for Pleurobema oviforme, Laurel Creek at SR 91 lower, North Fork Holston
River system, Smyth Co., VA, 11 July 2018.
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Figure 11. Length frequencies for Pleuronaia barnesiana, Big Moccasin Creek, North Fork Holston River
system, Russell Co., VA, 14 July 2018.
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Figure 12. Length frequencies for Medionidus conradicus, Possum Creek, North Fork Holston River
system, Scott Co., VA, 25 October 2018.
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Figure 13. Target species data, Clinch River, Tazewell Co., VA, 12 July 2018.
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Figure 14. Target species data, Indian Creek, Clinch River system, Lee Co., VA, 23 May 2019.
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Figure 15. Target species data, Shoal Creek, Richland Creek system, Giles Co., TN, 20 March 2019.
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Observations

It is clear that the target species presently occupy a fraction of their historically occupied range. The
common regional perturbations of sedimentation, nutrient enrichment, and channel alterations were
observed to various degrees at most degraded sites. Particularly in the lower Tennessee River system,
watersheds with a high percentage of row cropping were less likely to support the target species. Areas
with the best populations left are in the upper North Fork Holston and Clinch river systems.

Groundwater inflow in streams is often correlated with higher mussel densities and diversity (Briggs et
al., 2013). We made two observations that support this contention. The highest densities of target
species were found at the Smyth Co., VA, North Fork Holston site (Figure 1). A large area of
groundwater upwelling was observed along the left descending bank near the upper end of the
surveyed reach, and its influence could be felt as a plume of distinctly cooler water. All mussel species
present, but especially P. oviforme, were clearly more abundant within this plume than elsewhere with
the reach. Similarly, at our site on Big Moccasin Creek, habitat was observed to be relatively poor and
mussels were sparse until we encountered an area of groundwater upwelling, where mussels were
relatively abundant within the plume of noticeably cooler water.

DISCUSSION

Our efforts supported Schilling’s (2015) conclusion that accurate identification of species in the genera
Pleurobema, Pleuronaia, and Fusconaia is difficult and less than certain. This should be considered
when assessing P. barnesiana and P. oviforme for listing under the federal Endangered Species Act.
Species within this difficult group are already listed (F. cor, F. cuneolus), and others have been petitioned
for listing (F. subrotunda). Similarity of appearance and the known likelihood for misidentification of
each of the rare species in this group might be as important a factor as is the status of each individual
species.
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Stream

Buck Creek
Rockcastle
River
Rockcastle
River

Clear Fork
Cumberland
River
Tackett
Creek
Beaver Creek
Big
Sycamore
Creek

Big War
Creek

Bull Run
Creek

Bull Run
Creek
Clinch River
Clinch River
Hinds Creek
Indian Creek
Indian Creek
Little River
Little River
Little River
Davis Creek
Green River
Elk River
Rock Creek
Big Creek

Pigeon
Roost Creek

Basin

Cumberland

Cumberland

Cumberland

Cumberland

Cumberland

Cumberland

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Drainage
Cumberland/Cumberland
Reservoir
Cumberland/Cumberland
Reservoir
Cumberland/Cumberland
Reservoir

Upper Cumberland
Upper Cumberland
Upper Cumberland

Clinch

Clinch
Clinch
Clinch
Clinch
Clinch
Clinch
Clinch
Clinch
Clinch
Clinch
Clinch
Clinch
Clinch
Duck
Elk
Elk
Elk

Elk

Subdrainage
Buck Creek
Rockcastle
River
Rockcastle
River
Cumberland
River
Cumberland
River
Cumberland
River

Clinch River

Clinch River
Clinch River
Clinch River
Clinch River
Clinch River
Clinch River
Clinch River
Clinch River
Clinch River
Little River
Little River
Little River
Powell
Buffalo

Elk River
Elk River
Richland Creek

Richland Creek

State

=
2

KY

KY

TN

KY

TN

TN

N

™

TN

TN

VA

VA

TN

TN

VA

VA

VA

VA

TN

TN

TN

TN

N

TN

Date

5/30/19

5/29/19

5/29/19

5/28/19

5/28/19

5/28/19

8/22/19

9/12/19

9/12/19

8/22/19

8/22/19

7112/18

7112/18

5/23/19

5/23/19

5/23/19

5/11/18

5/12/18

5/12/18

5/23/19

10/17/18

10/7/19

10/7/19

3/20/19

3/20/19

Latitude _ongitude County

37.1037

37.0975

37.1712

36.5869

36.7474

36.5399

35.9692

36.4203

36.4252

36.0774

36.1083

37.1292

37.0789

36.142

36.5867

36.6191

37.0248

37.0201

37.0058

36.4423

354133

35.3055

35.2878

35.3005

35.2385

-84.4354

-84.2842

-84.297

-84.0874

-83.6092

-84.0054

-84.1491

-83.4786

-83.3285

-84.0379

-84.0048

815507

-817132

-84.0952

-83.6043

-83.5399

-817336

-818742

-819106

-83.9161

-87.7739

-85.9428

-86.1909

-87.0792

-87.0445

Laurel
Laurel
Laurel
Campbell
Bell
Campbell

Knox

Claiborne
Hancock
Knox
Knox
Tazewell
Tazewell
Anderson
Claiborne
Lee
Tazewell
Russell
Russell
Claiborne
Wayne
Franklin
Franklin
Giles

Giles

Locality
description

CR 1003
Daniel Boone
Nat. Forest

CR 1956

US 25 near
Jellico

US 119 SE of
Pineville

TN SR 90
Cowards Mill
Rd

TN SR 33

Providence Rd
Sally Chaffin
property
Along Bull
Run Valley Rd

At River Jack
At Pounding
Mill

Irwin Mill Rd
TN SR 63
VA SR 63
VA SR 610
Along VA SR
640

Along VA SR
640
Academy Rd
Along Green
River Rd
Rutledge Ford
Rock Creek
Rd

Hannah Rd

us 31

1

& Collectors

SJF, RTE
SJF, RTE
SJF,
BMM
SJF,
BMM
SJF,
MPR
SJF,
MPR
SJF, RTE
SJF, RTE
SJF, RTE
SJF, RTE
SJF,RTE
SJF, RTE
SJF, RTE
SJF, RTE
SJF, RTE
SJF, RTE

SJF, RTE

SJF,RTE

No mussels found

Pleuronaia barnesiana
Pleurobema oviforme

FD

Medionidus conradicus
Lasmigona holstonia
Alasmidontaviridis

FD

Actinonaias ligamentina

A. pectorosa

w

Amblema plicata

Cyclonaias pustulosa
C.tuberculata

Cyprogenia stegaria
Elliptio crassidens

E. dilatata

22

Fusconaia cuneolus
F.subrotunda

Lasmigona costata

-

Lampsilis cardium

L. fasciola
L.ovata

WD

Ligumiarecta

Pleuronaia dolabelloides

Potamilus alatus

Ptychobrachus fasciolaris

P.subtentum

-

FD

Strophitus undulatus
Toxolasmaparvum

Villosa sp. cf iris

78

FD

51

23

100

V. sp. cf. taeniata

w

V. vanuxemensis

FD





Stream
Robertson
Creek

Shoal Creek
West Fork
Sugar Creek
West Prong
Little Pigeon
River

West Prong
Little Pigeon
River

Little Chucky
Creek

Middle Creek
Conasauga

Creek

North Mouse
Creek

Boyds Creek

Flat Creek

Big Creek

Big Creek

Middle Fork
Holston River

Middle Fork
Holston River

Middle Fork
Holston River
Abrams
Creek

Big
Moccasin
Creek

Basin

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Drainage
Elk
Elk

Elk

French Broad

French Broad
French Broad
Hiwassee

Hiwassee

Hiwassee
Holston

Holston

Holston

Holston

Holston

Holston

Holston

Holston

Holston

Subdrainage
Richland Creek
Richland Creek
Sugar Creek

French Broad
River

French Broad
River

Nolichucky

Chestuee Creek
Conasauga
Creek

Mouse Creek
Lower Holston
River

Lower Holston
River
Holston/John
Sevier
Reservoir
Holston/John
Sevier
Reservoir

Middle Fork
Holston

Middle Fork
Holston

Middle Fork
Holston
North Fork
Holston

North Fork
Holston

TN

AL

TN

TN

N

TN

TN

TN

TN

TN

TN

™

TN

VA

VA

VA

VA

VA

Date

3/20/19

3/20/19

10/20/18

10/17/19

10/17/19

5/22/19

10/29/19

10/29/19

10/29/19

10/17/19

9/1119

5/22/19

5/22/19

7114118

7114118

7114/18

6/6/18

7114118

Latitude _ongitude County

35.3738

34.9962

35.0459

35.8555

35.8242

36.1278

354253

35.3444

353341

35.9257

36.1231

36.4656

36.5023

36.8202

36.8537

36.6889

36.6907

36.7574

-87.0066

-87.0897

-87.2463

-83.5645

-83.5701

-83.0878

-84.5162

-84.4516

-84.7666

-83.6528

-83.7446

-82.9416

-82.9186

-81619

-814795

-81892

Giles
Limestone

Lawrence

Sevier

Sevier
Greene
McMinn

McMinn

McMinn
Sevier

Knox

Hawkins

Hawkins

Smyth

Smyth

Nashingtor

-82.2842 Nashingtor

-82.2776

Russell

Locality
description

Church St
East Shoal Cr
Rd

Peach Rd
Ford
Sevierville City
Park

Caton St.
Ayers Dr
CR561

TN SR 310
CR 28
Boyds Creek

Rd

Off Idumea Rd

Blevins Rd
Georg Allen
Rd

VA SR 645

upstream from
Marion

US 58, island
downstream

VA SR 616

CR 679

3
S o o
8 E § ]
T D 5 o
c 82t g
S %552
- 2 80 o 2
v g g2
g e w5z s
S 6 c a8
1 S oo g 2
3 ESS2E
S 233384
) zaoa =4
SJF, RTE FD
SJF, RTE 6 2
SJF,RTE X
SJF, KBH FD
SJF, KBH
SJF, RTE 1
SJF,RTE X
SJF, RTE WD
SJF,RTE X
SJF, KBH
SJF, RTE

SJF, RTE R 1

SJF,RTE 1 6

SJF,

SJF,

MPR

SJF,
MPR R R

SJF, RTE

Alasmidontaviridis

Actinonaias ligamentina

A. pectorosa

Amblemaplicata

Cyclonaias pustulosa
C.tuberculata

R

Cyprogenia stegaria
Elliptio crassidens

E. dilatata

R

Fusconaia cuneolus

F.subrotunda
Lasmigona costata

R R R R

Lampsilis cardium

L. fasciola
L.ovata

N

FD

R

R

Ligumiarecta

Pleuronaia dolabelloides

Potamilus alatus

Ptychobrachus fasciolaris

P.subtentum

14

Strophitus undulatus

Toxolasmaparvum

Villosasp. cf iris

FD

21

42

61

V. sp. cf. taeniata

S
o}

V. vanuxemensis

27

38





Stream

Cove Creek

Laurel Creek

Laurel Creek

Laurel Creek
North Fork
Holston

North Fork
Holston River

North Fork
Holston River
Possum
Creek
Possum
Creek
Possum
Creek
Possum Jaw
Creek

Beaver Creek

South Fork
Holston River

South Fork
Holston River

Spring Creek
Wolf Creek
Tellico River

Big Coon
Creek

Big Coon
Creek

Crow Creek

Crow Creek

Basin

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Drainage

Holston

Holston

Holston
Holston

Holston

Holston

Holston
Holston
Holston
Holston
Holston

Holston

Holston

Holston
Holston
Holston
Little Tennessee River

Tennessee/ Guntersville
Reservoir

Tennessee/ Guntersville
Reservoir

Tennessee/ Guntersville
Reservoir

Tennessee/Guntersville
Reservoir

Subdrainage
North Fork
Holston

North Fork
Holston

North Fork
Holston
North Fork
Holston
North Fork
Holston

North Fork
Holston

North Fork
Holston
North Fork
Holston
North Fork
Holston
North Fork
Holston
North Fork
Holston
South Fork
Holston

South Fork
Holston
South Fork
Holston
South Fork
Holston
South Fork
Holston

Tellico River

Crow Creek

Crow Creek

direct tributary

direct tributary

State

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

TN

AL

AL

TN

™

Date

6/6/18

71118

7/1/18

7/1/18

6/5/18

7/13/18

7/13/18

6/7/18

10/25/18

10/25/18

7/13/18

10/24/18

6/7/18

6/7/18

6/6/18

6/6/18

10/29/19

719120

719120

719120

719120

Latitude _ongitude County

36.6521

36.9286

36.9436

36.9565

36.7828

36.9348

36.9562

36.6053

36.5957

36.5984

36.962

36.6319

36.7411

36.6525

36.6186

36.6309

35.3698

34.8567

34.8828

34.9905

35.0177

-82.3892 Scott

816736 Smyth

-816661 Tazewell

-816351 Tazewell

Locality

description

off US58, at
Boutin Place

VA SR 91
lower crossing
VA SR 91

upper
crossing

VA SR 601
Along VA SR

-82.0493 Nashingtor 611

-816367 Smyth
-81493 | Smyth
-82.6179 Scott
-82.6552 Scott
-82.602 Scott
-814894 Smyth

VA SR 630

VA SR 620

VA SR 639

CR713

CR 640

CR 620

-82.1326 Nashingtor US 11

VA SR 604
near Loves

-816907 Nashingtor Mill

-818107 Nashingtor VA SR 788

Robinson

-82.0524 Nashingtor Road

Along VA SR

-819877 Nashingtor 670

-84.2901 Monroe

-85.9263 = Jackson
-86.008 = Jackson
-85.8999  Franklin
-859129  Franklin

Upstream
fromWwTP

CR 55

CR 565

TN 56 at
TN/ALline

Crownover
Rd.

1

Collectors

SJF, RTE

SJF,
MPR

SJF,
MPR
SJF,
MPR
SJF, RTE
SJF,
SJF,
MPR
SJF, RTE
SJF,RTE
SJF, RTE
SJF,
MPR

SJF, RTE

SJF, RTE

SJF,RTE
SJF, RTE
SJF, RTE
SJF,RTE
SJF,

BMM,
HDF

No mussels found

Pleuronaia barnesiana

Y

FD

FD

Pleurobemaoviforme

R

FD

Medionidus conradicus

FD

FD

Lasmigonaholstonia

Alasmidontaviridis

FD

Actinonaias ligamentina

A. pectorosa

Amblemaplicata

Cyclonaias pustulosa
C. tuberculata

Cyprogenia stegaria
Elliptio crassidens

E. dilatata

Fusconaia cuneolus

F.subrotunda

Lasmigonacostata

FD

Lampsilis cardium

L. fasciola
L.ovata

FD

Ligumiarecta

Pleuronaia dolabelloides

Potamilus alatus

Ptychobrachus fasciolaris

P. subtentum

Strophitus undulatus

Toxolasmaparvum

Villosasp. cf iris

14

41

21

22

20

V. sp. cf. taeniata

V. vanuxemensis

5]

23

46

201

103

62

FD

FD





Stream

Crow Creek

Hardin Creek
Horse Creek
Horse Creek
Indian Creek

Indian Creek
Weatherford
Creek

Beech Creek

Crawfish
Creek

Lookout
Creek

East
Chickamauga
Creek

East
Chickamauga
Creek

East
Chickamauga
Creek
Cypress
Creek

Little
Cypress
Creek

Spring Creek
Little Yellow
Creek

Briar Fork
Mountain

Fork
Bluewater
Creek

Bluewater
Creek

Basin

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Drainage

Tennessee/ Guntersville
Reservoir
Tennessee/ Kentucky
Reservoir
Tennessee/ Kentucky
Reservoir
Tennessee/ Kentucky
Reservoir
Tennessee/ Kentucky
Reservoir
Tennessee/ Kentucky
Reservoir
Tennessee/ Kentucky
Reservoir
Tennessee/ Kentucky
Reservoir

Tennessee/ Nickajack
Reservoir

Tennessee/ Nickajack
Reservoir

Tennessee/ Nickajack
Reservoir

Tennessee/ Nickajack
Reservoir

Tennessee/ Nickajack
Reservoir
Tennessee/ Pickwick
Reservoir

Tennessee/ Pickwick
Reservoir
Tennessee/ Pickwick
Reservoir
Tennessee/ Pickwick
Reservoir
Tennessee/ Wheeler

Reservoir
Tennessee/ W heeler

Reservoir
Tennessee/Wilson
Reservoir

Tennessee/Wilson
Reservoir

Subdrainage

direct tributary
Hardin Creek
Horse Creek
Horse Creek
Indian Creek
Indian Creek
Indian Creek

direct tributary

Lookout Creek

Lookout Creek
South
Chickamauga
Creek

South
Chickamauga
Creek

South
Chickamauga
Creek

direct tributary

Cypress Creek
Spring Creek
Yellow Creek
Flint River
Flint River

direct tributary

direct tributary

N

TN

TN

N

™

TN

TN

N

GA

GA

GA

GA

AL

AL

AL

AL

AL

TN

AL

Date

719120

10/17/18

10/18/19

10/18/19

10/17/18

10/18/18

10/18/18

10/17/18

7/10/20

8/10/20

7/10/20

7/10/20

7/10/20

10/10/19

10/10/19

10/8/19

10/8/19

10/11/19

10/1/19

10/20/18

10/9/19

Latitude _ongitude County

35.0886

35.3567

35.1768

35.1097

35.3067

35.2244

35.1773

354374

34.8099

34.7896

34.7938

34.7686

34.7398

34.8607

34.8433

34.6196

34.7986

34.875

34914

350124

34.8751

-85.9322

-88.069

-88.2098

-88.1216

-88.1247

-87.9502

-87.9441

-87.9134

-85.5426

-85.5396

-85.0748

-85.0776

-85.1066

-87.7366

-87.7209

-87.6181

-88.2848

-86.5687

-86.4272

-87.4524

-87.4326

Locality
description

Jake Summers
Franklin  Rd.
Hardin TN SR 128
Hardin TN SR 226
Choate Creek
Hardin  Rd
Hardin TN SR 128
Indian Creek
Wayne Rd
Wayne Pinhook Rd
Along Beech
Wayne Creek Rd.
Dade US1l
Cureton Mill
Dade Rd.
Houston

Whitfield Valley Rd.
Dungannon

Whitfield Rd.

Whitfield  Lafayette Rd

Lauderdale CR 16

Lauderdale CR 41
Colbert CR77

Tishomingc CR 166

Madison US431
SR 65, at New

Madison Market

Lauderdale CR 33

Lauderdale CR 33

1

& Collectors

@
ESul
=

HDF

SJF, RTE
SJF, RTE
SJF, RTE
SJF, RTE
SJF, RTE
SJF, RTE
SJF, RTE
SJF,

BMM,
HDF

SJF, RTE

SJF, RTE
SJF, RTE
SJF,RTE
SJF, RTE
SJF, RTE
SJF,RTE
SJF,

RTE,
J1G

No mussels found

Pleuronaia barnesiana

Pleurobemaoviforme

Medionidus conradicus

Lasmigonaholstonia

Alasmidontaviridis

Actinonaias ligamentina

A. pectorosa

Amblema plicata

Cyclonaias pustulosa
C. tuberculata

Cyprogeniastegaria
Elliptio crassidens

E. dilatata

Fusconaia cuneolus

F.subrotunda

Lasmigonacostata

Lampsilis cardium

L. fasciola
L.ovata

FD

Ligumiarecta

Pleuronaia dolabelloides

FD

Potamilus alatus

Ptychobrachus fasciolaris

P.subtentum

Strophitus undulatus

Toxolasmaparvum

Villosa sp. cf iris

24

FD

V. sp. cf. taeniata

FD

FD

V. vanuxemensis





Stream

Bluewater
Creek

Big Nance
Creek
Factory
Creek

Knob Creek
Shoal Creek
Town Creek
Town Creek

Town Creek

Second
Creek

Basin

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

Tennessee

'Collectors: SJ Fraley, BM
FD=fresh dead

Drainage

Tennessee/Wilson
Reservoir

Tennessee/Wilson
Reservoir
Tennessee/Wilson
Reservoir
Tennessee/Wilson
Reservoir
Tennessee/Wilson
Reservoir
Tennessee/Wilson
Reservoir
Tennessee/Wilson
Reservoir
Tennessee/Wilson
Reservoir

Tennessee/Wilson
Reservoir

Subdrainage

direct tributary

Muddy Fork
Shoal Creek
Shoal Creek
Shoal Creek
Town Creek
Town Creek

Town Creek

direct tributary

State

AL

AL

TN

TN

™

AL

AL

AL

AL

Date

10/9/19

10/9/19

10/19/18

10/19/18

10/19/18

10/8/19

10/8/19

10/8/19

10/9/19

Latitude _ongitude County description

34.9575

34.5548

35.1009

35.1396

35.147

34.5621

34.6793

34.711

34.9089

Mize, RT Eldridge, MP Rosenberg, BJ Dinkins, HD Faust, JT Garner

WD =weathered dead

R=relict

-87.4324

-87.3457

-87.5401

-87.4868

-87.4219

-87.5232

-87.4502

-87.4262

-87.3626

Locality

Lauderdale SR 64

Lawrence SR 157
Lawrence Hardin Loop
Lawrence TN SR 242
Lawrence Cannon Rd
Lawrence CR 131
Lawrence Alt. US72

Lawrence CR 61

Lauderdale CR 50

1

£ Collectors

SJF, RTE
SJF,RTE
SJF, RTE
SJF, RTE
SJF, RTE
SJF, RTE
SJF,

RTE,
JTG

No mussels found

Pleuronaia barnesiana

Pleurobemaoviforme

Medionidus conradicus

Lasmigonaholstonia

Alasmidontaviridis

Actinonaias ligamentina

A. pectorosa

Amblema plicata

Cyclonaias pustulosa
C. tuberculata

Cyprogeniastegaria
Elliptio crassidens

E. dilatata

Fusconaia cuneolus

F.subrotunda

Lasmigonacostata

Lampsilis cardium

L. fasciola
L.ovata

Ligumiarecta

Pleuronaiadolabelloides

Potamilus alatus

Ptychobrachus fasciolaris

P.subtentum

Strophitus undulatus

Toxolasmaparvum

Villosa sp. cf iris

FD

V. sp. cf. taeniata

[

FD

V. vanuxemensis
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Introduction

Diversity of fish, molluscs, and other freshwater species of the southeastern United States is well
known. Comparably the freshwater turtles also achieve a peak of diversity within the
southeastern United States, and within this region Alabama and the Mobile Basin support much
of the diversity. One species of particluar interest is the alligator snapping turtle (Macrochelys
temminckii), the largest freshwater turtle in North America, which may attain a maximum size of
80 cm carapace length and a weight of 143.3 kg. The species is almost wholly aquatic, seldom
leaving the water except to lay eggs (Mount 1975, Dobie 1986). In Alabama the turtle has been
reported from the major drainages, except the streams on the north side of the Tennessee River.
Creeks, rivers, oxbows, sloughs, and occasionally brackish waters are habitats in which the turtle
is found. The hypothesis has been postulated that once extirpated from an area M. temminckii

seldom colonizes new waters since it is a strongly aquatic, riverine, bottom-dwelling species.

The U.S. Fish and Wildlife Service has been petitioned to list the turtle but this action has yet to
be taken (Dobie 1986, Pritchard 1989). Reed et al. (2002) have summarized information on the
alligator snapping turtle published since Pritchard’s (1989) work and have drawn the conclusion
that populations of the species are incapable of long-term survival when subjected to a loss of
adult females as low as 2% annually. Although the turtle is no longer subjected to commercial
harvest in Alabama, such has not always been the case (Pritchard 1989, Reed et al. 2002), and
the degree to which the turtle has recovered since coming under state protection is not known.
The alligator snapping turtle is listed as a species of concern in the Mobile Basin Aquatic
Ecosystem Recovery Plan (2000), but information is lacking on its status within the drainage
basin. Survey work in the Mobile Basin in Alabama would provide important information
regarding the need for federally listing this species, or implementing other conservation

measures through watershed plans or at the state level.

Objective

To obtain and update information on the status of the alligator snapping turtle in the Mobile Bay
Basin of Alabama.

Approach





Riverine reaches or tributaries were selected based on available distributional records housed in
the database of the Alabama Natural Heritage Program. At each sampling site large hoop nets,
baited with fresh fish, were set in shallow waters, with the top of the net exposed to air to prevent
the drowning of captured turtles. At each site 8 to 10 nets were set for two to three consecutive
nights with locational information (GPS coordinates) collected. Trap data was compared on a
trap-night basis as an index to abundance. Measurements for each captured alligator snapping
turtle include, at a minimum, weight, carapace and plastral lengths (midline and maximum),
maximum carapace and plastral widths, total tail length, and length of tail from plastron to vent.
The last measurement aids in sexing individuals. When possible growth annuli on ventral scutes
will be counted to estimate age of individuals (Sloan et al. 1996) (in older individuals the annuli
become obscure). Females mature around 15 to 16 years of age and males around 17 years of
age. Maximum midline carapace length recorded for a female was 57 cm, and a weight of 28.2
kg (Pritchard 1989); males attain larger sizes than females. A marginal scute(s) of each captured
turtle will be marked by stainless steel screw(s) for individual identification. Additionally weight

and meristic data were collected on all turtle species captured.

Data collected from this study will be compared to data collected in 1995-96, 2004-2005 and
2008-2014 on alligator snapping turtles collected from the Coosa, Tallapoosa, lower Tombigbee,
Mobile-Tensaw Delta, and rivers associated with Mobile Bay plus the Conecuh River although

outside the Mobile Bay drainage basin.

Study Sites
Eighteen sites were sampled from 1995 to 2019 and are listed in Table 1. Four were resampled

during the 2018-2019 period, Fowl River, Magnolia River, Tallapoosa River, and Conecuh

River. Figure 1 displays the distribution of sites sampled for alligator snapping turtles.

Figure 1. Distribution of rivers sampled for alligator snapping turtles 1995-2019.
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Table 1. Sites sampled for the alligator snapping turtle (Macrochelys temmickii) between 1995
and 2019.





Drainage Site Years sampled
Mobile Bay Fowl River 2011-13; 2019
Dog River (2012-14) 2014
Bon Secour River 2012-13
Fish River 2011-13
Magnolia River 2011-13; 2019
Tensaw Delta 1996; 2008-11
Clearwater Lake 2004
Tombigbee River (1996) 1996
Tombigbee River (Jim Bur Lake, Hals Lake) 2004-2005
Alabama River 1996
Tallapoosa River 1996; 2004-2005; 2018-19
Perdido Bay Styx River 1996
Perdido River 1996
Escambia Bay Conecuh River (1996; 2019) 1996; 2019
Yellow River and tributaries (1996) 1996
Choctawhatchee Bay | Pea River (1996) 1996
Choctawhatchee River (1996) 1996

Figure 2. Maps of the study sites. Traps locations are shown with a circle, an open circle

indicates a trap site with no captures and a closed circle indicates a site with at least one alligator

snapping turtle capture.
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Methods

Riverine reaches or tributaries sampled were selected based on available distributional records
contained within the database of the Alabama Natural Heritage Program or where alligator
snapping turtles were known to occur during prior research on other turtle species. At each
sampling site large hoop nets were set in shallow waters, with the top of the net exposed to air to
avoid the drowning of captured turtles. During the 1995 to 2005 sampling period, traps
consisted of four fiberglass hoops covered with nylon netting with a mesh size of 10 cm x 5 cm,
and dimensional measurements as follows: diameter 122 cm, funnel length 75 cm with an inner
throat diameter of 35 cm, body length 240 cm, and total length 300 cm. In 2018-2019 in riverine
channel settings a single hoop net, 1.2 m (4 ft) in diameter and double-throated (i.e. with a pair
of funnels) and 4.3 m (14 ft) in length, was used .
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During the 2008 to 2019 sampling period trap methodology varied depending on site. In Mobile
Bay drainage sites Hoop nets with lead lines (trammels) were used for trapping turtles; this is the
most effective technique for large herbivorous aquatic turtles which respond poorly to baited
traps. The intervening lead net functions as a drift fence to intercept and direct turtles into the
hoop nets. Hoop nets were 1.2 m (4 ft) in diameter and double-throated (i.e. with a pair of
funnels) and 4.3 m (14 ft) in length. A single 3 gallon plastic jug was placed in the rear of each
hoop net to provide flotation and prevent drowning of turtles. Two hoop nets were set with an
intervening lead net such that the openings of the nets were facing. Lead nets were 1.2 m (4 ft)
in height and 13.7 m (45 ft) in length. Nets were anchored with PVC tubing driven into the soft
mud substrate. PVC poles were 3.8 cm (1.5 in) in diameter and 3.1 m (10 ft) in length. Four
poles were needed for one hoop net set of two nets plus the lead net. One pole anchored the
hoop opening with a second pole anchoring the tail of the net, with this arrangement repeated at

the other hoop net.

Traps were baited with fresh fish (i.e. frozen catfish nuggets, frozen whole gutted Tilapia, or
frozen fish and entrails) as fish has been shown to be preferred bait (Jensen 1998) except with
the double trap-lead net set. For each sampling period 8 to 12 nets were set from one to four
nights with locational data collected for each trap set. Trap data was compared on a trap-night
basis as an index to abundance. Trap sites were selected based on water depth, flow conditions,
and downstream proximity of suitable appearing structural features of the habitat. Traps were
tied to a stout anchor, such as a tree trunk or thick limb, with the opening of the net facing

downstream.

Macrochelys uses underwater structures such as downed trees, snags, and undercut banks, and
trap sites were selected whereby the trap would be positioned just upstream of such submerged
features. A plastic bottle (approximately 0.5 | in volume), with numerous holes cut in it,
containing the bait was tied to the rear and center of the trap. Preferable flow conditions were
those in which some flow was present but not excessive. With too strong a flow the lower end of
the net, with the funnel, will float off the bottom, even with a 4.5 kg weight tied to the funnel

end.
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Measurements for each captured alligator snapping turtle included, weight (kg), straight line
carapace length at the midline and maximum carapace length, maximum plastral length,
maximum plastral width, carapace width and body depth at the 2"@ and 3 vertebral suture. Two
tail measurements were made, one from the posterior edge of the plastron to the vent and a total
length from the posterior edge of the plastron to the tip. Measurements were reported in cm.
Growth annuli for most individuals were too obscure to be useful. The number of
supramarginals per side were recorded (Macrochelys is unique in possessing an extra row of

scutes, referred to as supramarginals, between the costals and marginals).

Each captured turtle was uniquely marked to facilitate identification if recaptured. Using a
portable drill with a 1/8” drill bit, a hole was drilled in one or more of the marginal scutes, and a
Phillips pan head stainless steel screw (#10 x ¥2”) was then secured in the hole.

Results and Discussion

Trapping

Trap-night totals across the sites ranged from 8 to 570 for a total of 1873 throughout the study

period. Alligator snapping turtles trapped by site ranged from 0 to 42 for a total of 141
throughout the study period.

Table 1. Trap results including recaptures for Macrochelys temminckii by site and sample period.

Site and sample periods Total trap- | Total with | Recaptures CPUE

nights recaptures
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Fowl River (2012-13) 126 32 0.25
Fowl River (2019) 20 6 0.30
Dog River (2012-14) 95 0 0
Bon Secour River (2012-13) 138 24 2 0.17
Weeks Bay [Fish & Magnolia rivers] 164 6 1 0.04
(2010-14)

Weeks Bay [Magnolia River] (2019) 30 4 0.13
Tensaw Delta (1996) 30 0 0
Tensaw Delta (2008-11) 570 9 0.02
Clearwater Lake (2004-05) 25 5 0.20
Tombigbee River (1996) 20 1 0.05
Tombigbee River (2004-05) 60 3 0.05
Alabama River (1996) 26 0 0
Tallapoosa River (1996) 8 0 0
Tallapoosa River (2004-05) 339 36 3 0.11
Tallapoosa River (2018-19) 56 13 4 0.23
Styx River (1996) 10 1 0.10
Perdido River (1996) 10 0 0
Conecuh River (1996) 29 6 0.21
Conecuh River (2019) 17 5 0.29
Yellow River and tributaries 20 0 0
(1996)

Pea River (1996) 20 0 0
Choctawhatchee River (1996) 60 0 0
Total 1873 151 10

Catch per unit effort (CPUE) rates (number of turtles/trap-night) ranged from 0 to 0.30. The
highest CPUE was in the Fowl River (2019) at 0.30 with the lowest CPUE was in the Tensaw
Delta (2008-11) at 0.02, but trap sets in the Tensaw Delta were placed to target Alabama red-
bellied turtles (Pseudemys alabamensis) with any alligator snapping turtle captures being

incidental.
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In a study in Georgia (Jensen and Birkhead 2003) the overall capture rate in which 55 M.
temminckii were trapped over 281 trap-nights was 0.20, while in Arkansas (Trauth et al. 1998)
the overall rate was 0.28 (98 turtles and 352 trap-nights). State CPUE average for Alabama was
0.15 for the 14 river and time period samples in which CPUE exceeded 0.

Catch per unit effor for Alligator Snapping Turtles
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Weights and Measurements

Jensen and Birkhead (2003), for Georgia turtles, reported a mean weight of 18 kg with a range
from 1 to 46 kg. This is comparable to the overall weights of the Alabama turtles in which the
mean was 20.5 kg with a range from 0.6 to 51 kg. Similar data is not available from the
Arkansas study (Trauth et al. 1998).
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Table 2. Means and ranges of weights and measurements of turtles captured at each study area

and all sites pooled. Weight is given in kilograms and length measurements in centimeters.

Site and sample periods N Weight Carapace length Plastron
(kg) (cm) length
(cm)
Fowl River (2011-13) 32 21.2+9.0 42.317.6 32.0¢4.2
(7.7-43.1) (28.8 - 60.4) (23.6 —41.7)
Fowl River (2019) 6 20.2+14.5 39.84£13.3 27.848.7
(1.0 - 40.5) (17.0 - 54.4) (12.2 - 37.8)
Bon Secour River (2012-13) 22 18.5+14.3 39.6+13.1 28.819.1
(2.0-51.3) (19.0-61.0) (14.0-42.6)
Weeks Bay [Fish & Magnolia rivers] 6 26.5£17.9 43.3£19.0 27.6x£14.9
(2010-14) (0.05-50.5) (5.9-64.8) (4.3-447)
Weeks Bay [Magnolia River] (2019) 4 22.8+13.3 44.4+11.2 31.9+£7.9
(0.4 -35.0) (25.8-55.3) (18.4-38.7)
Tensaw Delta (2008-11) 9 16.8+13.1 40.0£10.9 29.0£7.2
(1.9-41.0) (22.4 —55.5) (16.9-39.8
Clearwater Lake (2004-05) 5 29.3+14.6 47.6+7.5 34.4+4.3
(14 - 48) (39.4 - 56.8) (28.5-39.9)
Tombigbee River (1996) 1 29.5 50.4 37.0
Tombigbee River (2004-05) 3 13.4+15.2 33.7+10.4 24.8+8
(4.3-31) (28 —45.7) (20.2-34.1)
Tallapoosa River (2004-05) 29 15.1+9.1 37.8+9.2 27.9+6.8
(1.1-38) (17.3-53.5) (12.8 -37.4)
Tallapoosa River (2018-19) 13 14.4+11.6 37.8+7.3 28.445.8
(4.5-39.0) (28.0 - 55.9) (19.2 -29.0)
Styx River (1996) 1 18.0 44.2 335
Conecuh River (1996) 4 21.6+£11.9 45.2+9.2 33.8+5.4
(9.0 - 34.0) (34.8 — 54.6) (27.7-38.1)
Conecuh River (2019) 5 13.4+7.4 37.1+£7.2 27.4+£55
(4.3 - 25.0) (26.8 —47.2) (19.1-34.1)
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A grouping of turtles by weight category demonstrates that the majority of captured turtles fell
within the 10 to 20 kg and 20 to 30 kg categories (Figure 4). Represented within this category
would primarily be females. Lower weight categories of 1 to 5, and > 5 to 10 would include
immature turtles. The higher weight categories were composed of larger females and males.

The category of >30 category was predominantly male.

Figure 4. Weight categories of alligator snapping turtles, with all sites pooled.
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Male average weight was 36.2 kg, female average weight was 19.9 kg, and immature average
weight was 5.5 kg. These average weight distributions are shown in Figure 5. Female weight
tends to reach a plateau of approximately 30 kg because the energetic needs of egg production
outweigh those of mass increase and body growth. Conversely males tend to continue growth
after maturity has been attained. Size is an advantage to males as they engage in male to male

sparring over females.

Figure 5. Average weights of alligator snapping turtles by age/sex category, with sites pooled.
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Sex Ratios

Criteria for determining the age class and sex of individuals followed procedures used by Dobie

(1971) and Trauth et al. (1998). Dobie (1971) found that the preanal tail length for mature males
ranged from 115 to 266 mm, and for mature females from 48 to 114 mm. The minimum mature
size of males was 370 mm carapace length and for females was 330 mm carapace length.

Pooled data for preanal tail length (PTL) and total tail length for male and female turtles clearly
shows that the preanal length for males was greater than that for females and was the one
character best used in sexing individuals. In general a preanal tail length of 11 cm is used as the
division between males and females, males having a length exceeding 11 cm. Trauth et al.
(1998) used a carapace length/preanal tail length (CL/PTL) ratio in sexing individuals. Males
tended to have a ratio < 3.5, while females and immatures had ratios > 3.5. In the current study,
using this ratio the sex identifications made in the field conformed well to these categories.
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Studies in other states (Arkansas, Trauth et al. 1998; Georgia, Jensen 2003) report sex ratios
close to 1:1. Results during this study differ in that the overall ratio was approximately a 1.7:1
ratio favoring females (Table 4). The ratio of adult to immature individuals was 2:1. In Georgia
the ratio of adult to immature 4:1 which differed significantly from the Alabama ratio.

Table 4. Sex ratios for Macrochelys temminckii captured for all study sites, and the proportion of

immatures to adults.

Site Female Male Immature Sex ratio Adult:Immature
FF:MM

Fowl River 14 7 7 2:1 31
Bon Secour River 9 6 8 15:1 1.9:1
Magnolia River 3 5 3 0.6:1 2.7:1
Tensaw River 5 2 2 2.5:1 351
Clearwater Lake 3 2 15:1 --
Tombigbee River 2 2 - 11
Tallapoosa River 20 6 22 3.3:1 1.2:1
Styx River 1 - --
Conecuh River 4 4 2 11 4:1
Total 58 35 46 1.7:1 2.0:1

Recaptures and Movement

Seven turtles were recaptured in the Tallapoosa River, four females and one male, and one
immature. Intervening time between capture and recapture events ranged from one day to 5,350
days. Two female turtles first captured in 2004 were recaptured in 2018-19 with the intervening
interval of 14+ years. One female from the Magnolia River was first captured in 2011 and
recaptured in 2019, a time span of 8 years. A male in the Bon Secour River was recaptured twice
in 2013 after being first captured in 2012.

Distance between capture and recapture localities ranged from 100 m to 1800 m. Insufficient
recaptures were obtained to draw any conclusions regarding movement differences based on sex
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or age class (Table 6).

Table 6. Results for two Macrochelys temminckii females, and one male, which were recaptured

during trapping in the Tallapoosa River.

Female Female Male (juv) Female Female Juvenile Male Female Male
River Tallapoosa | Tallapoosa | Tallapoosa | Tallapoosa | Tallapoosa | Tallapoosa | Tallapoosa Magnolia Bon Secour
River River
1% capture 6 Aug 1 Sept 29 June 23 July 28 Sept 23 May 12 21 July 17 May
2004 2004 2005 2004 2004 2019 October 2011 2012
2018
2" capture 28 Sept 29 Sept 30 June 12 October 23 May 5 June 2019 5 June 26 23 May
2004 2004 2005 2018 2019 2019 September | and 26 July
2019 2013
Number of 53 28 1 5,194 5,350 13 236 2,989 371&64=
intervening (14.2yrs.) | (14.7yrs.) (8.2 yrs) 435
days
1 weight 17.5 kg 16.5 kg 13.5kg 13 kg 8.5 kg 6.2 kg 39 kg 23 kg 51.3 kg
2" weight 18 kg 17.5 kg 13.5kg 21 kg 18.5 kg 6.9 kg 37.5kg 27 kg
Weight 0.5kg + 1.0kg + 0 8 kg + 10 kg + 0.7 kg + 1.5kg - 4 kg
difference
1% carapace 41.7cm 40.4 cm 39.7cm 36.6 cm 32.9cm 29.9cm 55.9cm 46.7 cm 60.4
2" carapace 41.7cm 40.4 cm 39.7 cm 43.1cm 42.6 cm 29.9cm 47.5cm
Growth 0 0 0 6.5cm 9.7cm 0 0.8cm
difference
Distance 300 m 130 m 325m 250 m 1600 m 150 m 100 m 600 m 1800 m &
moved downstream upstream 900 m =
2700 m
upstream
Average 5.8 m/day 4.6 m/day | 307 m/day 115 m/day 49& 14
distance/day upstream upstream upstream average m/day

Harrel and Allen (1996) studied movement in subadult M. temminckii in Louisiana. Subadult

females in their study moved significantly shorter distances than subadult males (160.3 m vs.

352.2 m). In the Louisiana study turtles were fitted with radio transmitters and tracked, therefore

their movements could be followed quite closely with exact locations pinpointed. In the

Tallapoosa, Magnolia, and Bon Secour rivers trap sites were set at a variety of locations thus

recaptures would not identically conform to absolute turtle movements. Results from a

movement study in northeastern Arkansas show that turtles move from 110 to nearly 1800 m
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(Trauth et al. 1998), with the average distance traveled being 191 m. In both the Arkansas and
Louisiana studies, turtle movement was found to be both up and downstream. Insufficient data

was obtained in this study to draw any definitive conclusions regarding movement.

Summation

Alligator snapping turtle is the largest freshwater turtle in North America yet a cryptic species
due to its highly aquatic biology. While the presence of the species within river systems may be
documented through incidental observation to collect data focused trapping is needed. During
these studies sixteen rivers were trapped with alligator snapping turtles being captured in 10,
although records from other sources document the turtle’s occurrence in an additional four river
systems. Lack of documentation from trapping during these studies may be attributable to lack of
experience in the early years, timing of trapping, or lack of suitable trap sites in river sections
surveyed. The apparent absence of the alligator snapping turtle in the Choctawhatchee and Pea
rivers may be due to the above listed reasons or an actual low density of alligator snapping
turtles.

Turtles possess several distinctive traits including having a rigid shell which offers protection
from predators, longevity, and an extended reproductive life. Early shell growth and
development come at the expense of delayed maturity as immature turtles allocate resources into
shell growth. Once attaining a minimum size which confers a reduction of predation pressures
the individual’s growth slows as resources are diverted toward attaining maturity and
reproduction. Prior to reaching the reduced predation threshold, encompassing the time from
egg to subadult, survivorship is extremely low (Gibbs and Amato 2000). Because of the high
mortality rate within the egg to subadult class, a high survival rate of the adult age class,
particularly of females, is necessary for population stability. Based on studies of Blanding’s
turtle (Emydoidea blandingi) and common snapping turtle (Chelydra serpentina) Congdon et al.
(1993, 1994) concluded that even low levels of mortality of adults may result in declining
populations. Without a compensatory relationship between adult and juvenile survivorship rates

(i.e. a decrease in adult survivorship results in increase in juvenile survivorship), adult mortality
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may result in a sharp population decline (Seigel and Dodd 2000). Such a compensatory
relationship is more than likely not present among populations of alligator snapping turtles.

But, considering that egg and hatchling mortality is normally quite high, populations are able to
absorb this type of impact if the adult female class does not suffer excessive loss. The number of
adult female alligator snapping turtles represented in the overall sample suggest that, overall, the
species numbers are stable within the state. Additionally, the number of adult males in the 30+

kg categories suggest that harvest (predation) pressure on the species is minimal.

Habitat protection and education are the best approaches to alligator snapping turtle
conservation.

While expansive tracts of optimum habitat are protected within the Mobile-Tensaw Delta, this is
only a small percentage of the occupied range of the turtle within the Mobile Basin, and there are
no other landscapes of comparable size and protective status within the Basin. Throughout the
Mobile Basin take still occurs, whether incidental or purposeful. Habitat protection is one major
step in the overall conservation of the alligator snapping turtle. Other processes critical to long-
term protection of the alligator snapping turtle include education and enforcement of regulations.
For example, regarding education, large individuals when encountered, are often captured and
presented as a novelty in the local paper, or taken to the local zoo, instead these individuals
should be left in the wild or released at the point of capture. Removal of adult individuals from
the population is the equivalent of death as they may not longer contribute reproductively.
Regarding enforcement and from the standpoint of turtle conservation in general, Burke et al.
(2000) have recommended the inclusion of an identification tag on trotlines which would allow
wildlife personnel to confiscate and fine (if regulations allow) owners of under checked or
abandoned trotlines. This is a measure that could be implemented in Alabama to the benefit of

fish and other turtles.

The alligator snapping turtle was given a P2 status during the Amphibian and Reptile Technical
Team Review in the first State Wildlife Action Plan (Soehren and Godwin 2004). The turtle’s
status was revised to P3 during the Amphibian and Reptile Technical Team Review of the
second revision of the SWAP (Shelton-Nix 2017). The downward ranking is supported with the
data collected during this study that indicates stability of the species in Alabama. Where data has
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been collected the status of the alligator snapping turtle appears stable, and new populations have
been discovered outside of this study by other researchers, i.e. Cahaba River in Birmingham
during the Urban Turtle Project, yet maintaining protective status through non-regulation is
prudent due to the collectability of this species.
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Abstract: In 2018-19, we trapped 88 alligator snapping turtles (Macrochelys) in 547 trap
nights (TN) for an overall catch per unit effort (CPUE) of 0.16 in the Florida panhandle.
Excluding Dog Island and the Aucilla and Wacissa rivers, which likely lack Macrochelys
populations, and the Choctawhatchee drainage, which apparently has depauperate populations,
our CPUE was 0.23. We trapped 3 5-km sections of 4 large alluvial streams—Ochlockonee,
Apalachicola, Choctawhatchee, and Escambia rivers—using 12 hoop-net traps, and we trapped
130-1,347-m sections of 32 smaller streams using 6 hoop-net traps. We often had higher
trapping success in small streams, and Macrochelys was often the only turtle species caught. We
failed to detect Macrochelys in 3 streams where they are known to occur, but we recorded the
species for the first time in Cypress, Bear, Dry, and Wetappo creeks. We detected Macrochelys
in 23 streams, and it probably occurs in most streams between the Ochlockonee and Perdido
rivers with deep enough water and appropriate cover. Although the Choctawhatchee River
appears to provide good habitat for Macrochelys, we had low trapping success (CPUE = 0.02) in
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96 TN, and we failed to trap the species in 44 TN in 3 tributaries: Holmes Creek, Pine Log
Creek, and Wrights Creek. The Choctawhatchee drainage is mostly undeveloped and has better
water quality than many rivers where Macrochelys is abundant, such as the Escambia River.
Males had a mean straight-midline carapace length (CL) of 494.4 mm (range 421-583 mm) and
a mean mass of 27.2 kg (range 1341 kg). Females had a mean CL of 411.6 mm (range 333-477
mm) and a mean mass of 17.1 kg (range 8.5-27 kg). Overall, we captured 45 males, 31 females,
and 11 juveniles of undetermined sex. We collected genetic samples from 72 turtles in 21
streams and from a hatchling found on Dog Island, Franklin Co. Most Florida rivers were never
commercially trapped for Macrochelys, but incidental mortality from trotlines and bush hooks
may be a problem in some rivers.

INTRODUCTION

Alligator snapping turtles (Macrochelys spp.) are the largest North American freshwater
turtles, with males growing considerably larger (113 kg) than females (28 kg) (Ewert et al.
2006). Sexual maturity is reached in 11-21 years (Tucker and Sloan 1997). It is considered an
opportunistic scavenger that consumes a variety of prey items and plant material (Elsey 2006,
Pritchard 1989). Females produce only 1 clutch per year (Allen and Neill 1950, Ewert and Jackson
1994) and may occasionally skip years (Dobie 1971). Along the lower Apalachicola River, a clutch
of =36 eggs (range 17-52) is laid from late April to mid-May, and hatching occurs in the second half

of August after 100—110 days of incubation, followed a few weeks later by hatchling emergence
(Ewert and Jackson 1994).

Alligator snapping turtles are highly aquatic and confined to river drainages that empty into
the Gulf of Mexico from Florida to Texas (Pritchard 1989). They are restricted to rivers and
associated permanent freshwater habitats; the only lakes with populations are typically
impounded sections of large rivers or natural lakes with at least occasional connection to a river
(Ewert et al. 2006, Pritchard 1989, Ernst and Lovich 2009). Florida habitats include channels
and deep holes in rivers and the numerous streams in floodplain swamp forests characterized by
tannic or turbid waters, bald cypress, and tupelo (Ewert and Jackson 1994). Macrochelys can
inhabit surprisingly small sand-bottomed streams, such as seepage streams on Eglin Air Force
Base, provided abundant logs and deep bends with undercut banks are present (Moler 1996). A
few adults have been taken from brackish water habitats, with some individuals even supporting
estuarine barnacles (Jackson and Ross 1971), but movements into salt water are extremely rare
(Ewert et al. 2006, Pritchard 1989). A certain level of salt tolerance makes dispersal possible
(Ernst and Lovich 2009), particularly between river mouths entering the same bay.

In Florida, Macrochelys occurs in river drainages west of the Suwannee River, although an
apparent distributional gap occurs between the Suwannee and Ochlockonee rivers (Allen and
Neill 1950, Jackson 2002, Ewert et al. 2006, Enge et al. 2014a). A population may be present
outside of its known range in the Ocklawaha River, Marion Co., where 2 specimens were
collected (AMNH 8287, KU 61844) and observations have been reported. Some of these turtles
may have originated from individuals that escaped from Ross Allen’s Reptile Institute in Silver
Springs, Marion Co., but 1 turtle (AMNH 8287) was collected in 1916 before the tourist
attraction was built. The Ocklawaha River is in the St. Johns river drainage, and a hatchling
Macrochelys was collected from the St. Johns River in Orange Co. in 2010 (UF 166530). In the
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Rancholabrean of the Pleistocene era (100,000 years ago), Macrochelys occurred at 3 sites in the
St. Johns River drainage (Ewert et. al. 2006).

In 2010, a biological status review by the Florida Fish and Wildlife Commission (FWC)
determined that the alligator snapping turtle (M. temminckii), which was listed as a Species of
Special Concern, did not meet any of the criteria for listing as threatened in Florida. The FWC
(2011) recommended delisting the species once a management plan was approved in 2015. Prior
to implementation of the management plan, however, Thomas et al. (2014) determined that 3
separate evolutionary lineages of Macrochelys represented different taxa, invalidating the 2010
status assessment. Mitochondrial DNA revealed 3 distinct genetic assemblages (western, central,
and eastern = Suwannee), with populations from the Suwannee drainage being highly distinct
and showing a deep separation from other drainages (Roman et al. 1999). Nuclear DNA showed
the presence of 6 evolutionarily significant units: (1) Trinity, Neches, and Mississippi; (2)
Pascagoula; (3) Mobile and Perdido; (4) Pensacola; (5) Choctawhatchee, Econfina,
Apalachicola, and Ochlockonee; and (6) Suwannee, with the Suwannee River assemblage being
the most genetically distinct (Echelle et al. 2010). Based upon both morphological and genetic
differences, Thomas et al. (2014) described 2 new species, Suwannee (M. suwanniensis) and
Apalachicola (M. apalachicolae) alligator snapping turtles.

After reviewing the population phylogenetic knowledge of Macrochelys and evaluating the
morphological and molecular data presented by Thomas et al. (2014) and Murray et al. (2014),
Folt and Guyer (2015) recommended that M. apalachicolae not be recognized as a separate
species. Murray et al. (2014) found greater variation and overlap in cranial shape in the central
clade (Apalachicola lineage), and they cautioned against taxonomic separation of the central and
western clades. However, Murray et al. (2014) incorrectly assigned a specimen from Callaway
Creek, which is located between the Apalachicola River and Econfina Creek (central clade), to
the western clade, which may invalidate their findings (FWC 2017). This purported western
clade specimen clustered most closely with specimens from the Apalachicola River in both
principal component and canonical variates analyses (Murray et al. 2014). In its new biological
status review, FWC (2017) employed the precautionary principle and treated M. apalachicolae
as a separate species, but it recommended that only M. suwanniensis be listed as threatened,
which occurred in December 2018. Macrochelys apalachicolae is not recognized by the Society
for the Study of Amphibians and Reptiles (Crother 2017) and Turtle Taxonomy Working Group
(Rhodin et al. 2017, which follow the recommendation of Folt et al. [2015]).

The alligator snapping turtle was included in a multi-species petition for federal listing as
threatened under the Endangered Species Act (Center for Biological Diversity 2010, 2012).
Justification for listing the alligator snapping turtle cited population declines due primarily to
habitat loss and degradation and over-exploitation. In response, the U.S. Fish and Wildlife
Service (USFWS) provided funds to Florida and Georgia to assess the status of potentially
imperiled species occurring in both states. Florida funds were used by FWC to collect vital
information to help determine the status of M. apalachicolae populations in the Ochlockonee,
Apalachicola, and Choctawhatchee rivers (Mays et al. 2015). Information was already known
for M. suwanniensis populations based on studies by Enge et al. (2014b) and Johnston et al.
(2015). Moler (1996) trapped many rivers and compiled information on the distribution of
Macrochelys throughout its range in Florida.





The USFWS has scheduled M. temminckii for a Species Status Assessment (SSA) in 2020.
In preparation for the SSA, USFWS awarded the Southeastern Association of Fish and Wildlife
Agencies (SEAFWA) a cooperative agreement (AST-F17AC00819-FL) that included FWC as a
sub-recipient of $25,000 to conduct Macrochelys surveys in Florida in 2018-2019 (Task Il in
the “Cooperative Surveys for Multiple At-Risk Species” proposal). All alligator snapping turtles
are being considered at the genus level across its range for the USFWS cooperative agreement
and the SSA. Based on the low number of records reported from the Choctawhatchee River
during previous surveys (Moler 1996, Mays et al. 2015), FWC opted to focus survey efforts on
this drainage but also to survey additional rivers and streams throughout the Florida panhandle.
The objectives of this study were to 1) determine the current status and distribution of alligator
snapping turtles in the Choctawhatchee drainage and in other Florida panhandle drainages as
water levels and resources allow; and 2) collect genetic samples from captured animals to use in
future taxonomic and population studies.

METHODS

In preparation for surveys, we compiled all Florida Macrochelys records from museum
vouchers, Florida Natural Areas Inventory (FNAI) and other databases, books, and reports to
help identify potential trapping sites and unsurveyed streams. We developed a 1-page data sheet
for each trap (Fig. 1) that was modified from a 2-page data sheet developed by USFWS for the
SEAFWA project. We included environmental variables thought to be most important and
applicable to Florida river systems. Data from each trap were recorded in an Excel database.
We purchased 16 additional fiberglass hoop-net traps (122 cm in diameter with 6.4-cm mesh),
which cost ~$247 each (including shipping). Eight of the traps were purchased using FWC
funds, and 8 traps were purchased using project funds. We obtained fish carcasses for turtle bait
from FWC or University of Florida fisheries biologists and froze them in plastic bags. We used
project funds to outfit a new 16-foot Alumacraft motorboat with safety equipment, anchor, and
paddles. On 6 July 2018, Tucker Stonecypher was hired to assist on the project for 15 weeks,
and Matthew Fedler was hired for 4 weeks starting 12 April 20109.

We elected to survey for the presence of Macrochelys primarily in panhandle streams
identified as “locations” (as defined by [IUCN Red List criteria) in a biological status review of
Florida Macrochelys (FWC 2017). Streams without any records or without recent (post-2000)
records were given higher survey priority. We typically set 6 hoop-net traps to determine the
presence of Macrochelys in a stream (Fig. 2). We sometimes trapped a second site on a stream,
if Macrochelys were not detected at the first site. We set 12 traps in 5-km sections in upper,
middle, and lower reaches of the Ochlockonee, Apalachicola, Choctawhatchee, and Escambia
rivers. We trapped the same 3 sections of the Apalachicola and Ochlockonee rivers as Mays et
al. (2015). We trapped 3 sections of the Choctawhatchee and Escambia rivers 3 times each,
except for the upper reach of the Choctawhatchee River because water levels were too low to
launch a boat for the third trapping session on 28 May 2019. We targeted the Choctawhatchee
River and its tributaries for intensive surveys because of the apparent scarcity of Macrochelys
(Moler 1996, Pritchard 1989, Mays et al. 2015). We targeted 3 reaches of the Escambia River,
which is a large, alluvial river like the Choctawhatchee but apparently has abundant Macrochelys
(Moler 1996). These rivers and some of the larger streams were trapped from a motorboat (Fig.





Alligator Snapping Turtle Survey Form

River Site:
Date Checked: Time Set: Time Checked: Trap Failure?: Yes
Trap No.: Lat. Long. Water Temp:

Water Level: normal high low Water Clarity: clear hazy turbid chocolate milk

Habitat: Canopy Cowver (%):

Downstream Cover & Distance:

Investigators:

Reptile Species Mo. | Fish Species No. Other Bycatch:
| Alligator Snapper Gar

Common Snapper Bass

Softshell, SmoothiFlorida Crappie

Cooter, RiverF londa BluegillSunfish

Slider, Yellow-belied’Red-eared Sucker
| Map Turile, Barbour's/Escambia Catfish
| Alligatar Bullhead

Age: Adult Subadult Juvenile Sex: Male Female Unknown Injuries:

CL- Tl CW: HW: PL:
PCL: TL: Mass: Genetic sample? Yes Photo:
IDNo.:_ PIT Tage Recapture? Yes

Age: Adult Subadult Juvenile Sex: Male Female Unknown Injuries:

CL:- C L CW- HW: PL:
PCL: TL: Mass: Genetic sample? Yes Photo:
IDNo.: PIT Tag: Recapture? Yes

Age: Adult Subadult Juvenile Sex: Male Female Unknown Injuries:

CL: CLmas; CW: HW: PL:
PCL: TL: Mass: Genetic sample? Yes Photo:
1D No.: PIT Tag: Recapture? Yes

Age: Adult Subadult Juvenile Sex Male Female Unknown Injuries:

CL: Clmas; CW: HW: PL:
PCL: TL: Mass: Genetic sample? Yes Photo:
IDNo.: PIT Tag: Recapture? Yes

Fig. 1.

Data sheet used to record data for each trap.






2D), whereas smaller streams were trapped from a canoe (Fig. 2E) or by wading. We terminated
trapping in early October 2018 because of Hurricane Michael, which caused high water levels
and access difficulties from fallen trees on roads and in streams. The axle came loose from the
boat trailer twice in 2018, resulting in lost days of trapping.
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Fig. 2. A) Trap in Escambia River #2, B) trap in Pond Creek that had 2 Macrohelys, C) traps in
“Bream Pond” on Dog Island, D) motorboat at Perdido River #2, E) canoe at Blackwater River,
and F) Tucker Stonecypher pulling a trap on shore along the Blackwater River.





We selected sections of rivers for surveys that had a boat ramp or bridge permitting water
access, targeting sinuous portions of streams that typically have undercut banks or deep holes.
For streams that empty directly into the Gulf, we tried to select sites far enough upstream to not
be influenced by tidal fluctuations, but trapping sites on the Crooked River, New River, and a
downstream portion of Wetappo Creek had low flow and tidal influence. We typically trapped
smaller streams using 6 hoop-net traps set upstream and downstream of bridge crossings. A
maximum of 3 sites totaling 18 traps were trapped per day, and we trapped a site for only 1
night. Excluding the 4 rivers in which we trapped 5-km sections using 12 traps, the mean length
of stream sections trapped per set was 544 m (range 130-1,347 m). We trapped longer sections
when we had difficulty finding suitable water depths to set traps. We resorted to setting traps in
sections of stream <200 m long when fallen trees blocked access, which was particularly a
problem after Hurricane Michael. Stream water temperatures ranged from 19.5 to 29° C.

Ideally, we placed traps upstream of fallen trees, undercut banks, and deep holes at the outer
bends of the stream, with the funnel opening facing downstream (Figs. 2A, 2B). However,
suitable water depths instead of good downstream cover often dictated trap placement in deeper
rivers or during high water levels. In these cases, we were often forced to place traps in
shallower water along the inner bends of streams where sand is deposited and woody debris is
less prevalent. Traps could be set in water up to 1.5 m deep by tying the upstream end of the trap
high on an overhanging branch or tree trunk such that the upstream 1 or 2 hoops were suspended
above the streambed but the downstream hoop was on the bottom. We used railroad tie plates as
downstream anchors to keep traps stretched out and parallel to the direction of the current. We
tried to avoid setting traps in areas without perceptible current or with swirling currents, because
turtles would have difficulty following the bait trail. However, we sometimes set traps off the
main channel in oxbows that lacked current. We baited traps with fresh-cut fish of various
species, mostly marine, that were attached to a ring in the trap by a plastic zip tie. We set traps
in late afternoon and checked them the following morning.

We recorded the following measurements for each captured alligator snapping turtle to the
nearest millimeter using Haglof aluminum tree calipers: straight-midline carapace length (CL)
(Fig. 3A), maximum carapace length (CLmax) (Fig. 3B), carapace width (CW) (Fig. 3C),
maximum head width (HW) (Fig. 3D), and straight-midline plastron length (PL) (Fig. 3E). A
cloth tape measure or calipers was used to record precloacal tail length (PCL) and tail length
(TL). Generally, turtles with a CL >370 mm and a PCL >115 mm were considered males, and
turtles with a CL >330 mm and a PCL <115 mm were considered females (Dobie 1971). Turtles
with a CL <330 mm were considered subadults or juveniles (Dobie 1971). Mass was taken with a
10 kg, 20 kg, or 100 kg Pesola spring scale (Fig. 3F). Most turtles were individually marked by
drilling holes in marginal scutes (Cagle 1939) and by implanting passive integrated transponder
(PIT) tags in the ventrolateral tail muscle (Trauth et al. 1998). All marking techniques used in
this study are approved for turtles (Herpetological Animal Care and Use Committee 2004). Most
turtles were photographed, and significant locality records were photo vouchered in the Florida
Museum of Natural History (UF) (Fig. 4). Alligator snapping turtle relative abundance is
reported as the number of turtles captured per trap night (TN), which is referred to as catch per
unit effort (CPUE). CPUE is calculated by dividing the number of turtles captured by the
number of trap nights (1 trap set overnight).





Initially, genetic samples consisted of bone shavings collected from drilling holes in marginal
scutes for marking. Later, we clipped off keratinous tubercles on legs and preserved them in
95% ethanol.

Fig. 3. A) measuring straight-midline carapace length (CL), B) measuring maxi carapce
length (CLmax), C) measuring carapace width (CW), measuring head width (HW), E) inserting
PIT tag in tail, F) measuring plastron length (PL), and G) tarp for weighing turtles.
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Fig. 4. Macrochelys vouchers from A) New River (UF 188713), B) ry Creek (UF 18é75j, )‘
Cypress Creek (UF 188714), D) Wetappo Creek (UF 188715), E) Bear Creek (UF 189475), and
F) Perdido River (UF 189474).





STREAM DESCRIPTIONS AND MACROCHELYS PRESENCE

Streams that empty into the same bay are discussed together from east to west in the
panhandle. Because Macrochelys occasionally enters brackish water, such as Ochlockonee and
Apalachicola bays, turtles potentially can move between rivers that share the same bay. The
salinity of panhandle coastal and estuarine waters is extremely variable, ranging from 0 ppt
throughout an estuary during high-river stages to 32—35 ppt within an estuary during periods of
low river discharge (Wolfe et al. 1988). Many of the longer streams in the panhandle cross the
Cody Scarp, a geomorphological feature that represents shorelines during the highest sea levels
of Pleistocene interglacial periods and serves as the boundary between upland physiographic
regions (e.g., Tallahassee Hills, Tifton Uplands, Northern Highlands, Marianna Lowlands, and
Western Highlands) and the Coastal Lowlands (Wolfe et al. 1988). Upstream sections above the
Cody Scarp flow through upland forests of predominantly pines at higher elevations, whereas
downstream portions are in predominantly lowland hardwood forests and swamps. In some
areas, the change in elevation where larger streams cross the scarp creates shoals, and input from
springs can change the water chemistry. First and second magnitude springs are most numerous
in the central panhandle and are located primarily along the Choctawhatchee River, upper
Chipola River, and Econfina Creek (Wolfe et al. 1988).

The Ochlockonee, Apalachicola, Choctawhatchee, and Escambia rivers are alluvial streams
originating in high uplands in Georgia and Alabama with a substantial amount of clay (i.e.,
clastic-dominated sediments) in the soil. Alluvial streams are typically turbid because of
suspended particulates (e.g., clays, silts, and sands) and organic detritus derived from surface
runoff. Water temperatures and levels may fluctuate substantially, and periodic flooding
inundates adjacent floodplain communities and creates natural sand levees (Florida Natural
Areas Inventory 2010). Low-gradient alluvial rivers in Florida are meandering and have
multiple channels separated by densely vegetated islands (Mossa 1988). High turbidity
precludes growth of submerged plants in the main channel. All 4 of these alluvial streams have
blackwater tributaries, and the Apalachicola and Choctawhatchee rivers have substantial inputs
from seepage and spring-run streams.

Blackwater streams originate in sandy lowlands with extensive wetlands with organic soils
that function as reservoirs of rainfall that slowly discharge water. The waters are tea-colored
because of tannins, particulates, and dissolved organic matter and iron from drainage through
swamps and marshes. They generally are acidic (pH 3.8-6.5), with seasonally fluctuating water
temperatures, and the dark-colored water inhibits plant growth. Blackwater streams have sandy
bottoms frequently underlain by limestone. They generally lack continuous, extensive
floodplains but instead have high, steep banks alternating with floodplain swamps (Florida
Natural Areas Inventory 2010). Blackwater streams in Florida often receive input from springs
as they cross the Cody Scarp, affecting water temperature, chemistry, and color. Examples of
such streams are New River, Telogia Creek, Bear Creek, Pine Log Creek, Shoal River,
Blackwater River, and Perdido River.

Seepage streams originate from shallow ground waters that have percolated through deep,

sandy, upland soils, resulting in slow flow rates of clear, cool (~21° C), unpolluted water. They
generally have sandy bottoms, except where formations of clays, gravel, or limestone are
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exposed. Deep organic deposits, such as leaf litter, may accumulate near stream bends and areas
of low flow. Seepage streams are relatively short, shallow, and narrow, but they may become
alluvial or blackwater streams farther downstream after large sediment loads are picked up or
extensive swamps are drained (Florida Natural Areas Inventory 2010). Examples of seepage
streams are Holmes, Wrights, Big Coldwater, and Big Juniper creeks. These clear streams are
colorless during droughts but are often dark during normal and high water levels because of
runoff from swamps. The steephead stream is a unique type of seepage stream that develops
when rainfall percolating through deep sandy soils encounters impermeable clays and travels
laterally until reaching the surface along a slope. The seepage waters begin to erode the hill's
base, causing the overburden to slump. The gradient of steephead streams is generally much
lower than that of other streams originating in uplands, because its head is already near the
bottom of a valley (Florida Natural Areas Inventory 2010). Examples of steephead streams are
Sweetwater, Turkey, Boiling, and Weaver creeks.

Spring-run streams derive most or all their water from artesian openings in the underground
aquifer. The water is generally clear, circumneutral to slightly alkaline (pH 7.0-8.2), and
perennially cool (19-24° C). High mineral content and light penetration are conducive for plant
growth, making these streams among the most productive aquatic habitats. They generally have
sand bottoms or exposed limestone, but calcareous silts or leaf drift and other debris may
accumulate in areas with lower flow (Florida Natural Areas Inventory 2010). Spring-run streams
are the Wakulla River, Wacissa River, Spring Creek in Jackson Co., Econfina Creek, and
Chipola River. The latter 2 streams have blackwater tributaries that can turn their water dark,
particularly during high water levels.

Streams with the steepest gradients are the Perdido, Escambia, Blackwater, Shoal, and
Yellow rivers (0.80-0.57 m/km) (Williams et al. 2014). Stream velocity varies depending upon
gradient, sinuosity, width, and seasonal flow. In shallow streams, Macrochelys often inhabits
deeper holes with submerged cover, which are often located along the outer bends of rivers or
below riffle areas in straight stretches.

Apalachee Bay.—Apalachee Bay is an indentation along the coast where the Florida
panhandle meets the peninsula. The Aucilla and St. Marks rivers flow into Apalachee Bay. The
111-km-long Aucilla River originates in the Red Hills of southern Georgia and has a watershed
of 2,201 km?. It is primarily a blackwater stream characterized by slow current, numerous
shoals, and limestone outcroppings (Williams et al. 2014), but it becomes a clear, spring-run --
stream during droughts and when it passes through several lime skinks and springs. The river
enters a sinkhole and flows underground for 5 km before re-emerging at Nutall Rise in Taylor
Co. Its largest tributary, the Wacissa River, originates at the first magnitude Wacissa Springs
Group in Jefferson Co. The 59-km-long St. Marks River originates in the Tifton Uplands north
of Tallahassee and has a watershed of 3,118 km?. It begins in swamps as a poorly defined
blackwater stream but becomes a wide, spring-run stream after flowing across the Cody Scarp
and receiving spring input (Williams et al. 2014). It disappears underground for 1.5 km near the
Leon/Wakulla Co. line before re-emerging at St. Marks River Rise. Its major tributary, the
Wakulla River, originates at the first magnitude Wakulla Spring and flows for 16 km before
joining the St. Marks River just above Apalachee Bay.
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Pritchard (1989) provided 2 Macrochelys sightings from the Wacissa River and 1 sighting
from Wakulla Springs (Fig. 5). FNAI records include a photo in the “Woods and Water”
newspaper of a specimen reportedly from the Aucilla River, a dead specimen from the St. Marks
River in 1992, and a live specimen observed in the Wakulla River in 1980 (Fig. 5). Moler
(1996) provides anecdotal reports of 1 additional specimen each from the St. Marks and Wakulla
rivers but failed to trap Macrochelys in the Aucilla and St. Marks rivers. Enge et al. (2014a)
unsuccessfully trapped 6 streams between the Ochlockonee and Suwannee rivers, which are
thought not to support viable Macrochelys populations (Pritchard 1989, Moler 1996). Apalachee
Bay is separated from Ochlockonee Bay by Mashes Island, and Macrochelys could move
between these bays, possible accounting for occasional sightings in streams emptying into
Apalachee Bay. Such movements are probably rare because inhospitable habitat for
Macrochelys is present between the mouths of Ochlockonee Bay and the St. Marks River.
Because this part of the coastline is curved, the straight-line distance is 12.5 km, but a course
following the outer edges of islands and peninsulas would require a turtle to travel at least 14 km
through mostly salt water.

Ochlockonee Bay.—The Ochlockonee River originates in southern Georgia and flows 331
km, draining a watershed of 6,257 km? before entering Ochlockonee Bay in Wakulla Co.
(Williams et al. 2014). In the panhandle, this alluvial stream ranks fourth in length and in
average annual discharge, which is ~7% that of the Apalachicola River (Williams et al. 2014). In
Florida, the river basin cuts through red clay of the Tallahassee Red Hills in the north and the
sandy Gulf Coastal Lowlands in the south. Forestry and agriculture are the predominant land
uses in the basin, and water quality in the upper river has been damaged by sedimentation from
Fuller’s earth mining near the state border and by point-source pollution of bacteria and nutrients
from sewage-treatment plants and industrial dischargers, primarily in Georgia (Wolfe et al.
1988). According to Pritchard (1989), Bruce Means and Ben Sanders believed that Macrochelys
inhabit Ochlockonee Bay. The Sopchoppy River flows alongside and east of the lower
Ochlockonee River into Ochlockonee Bay; its flow may be sufficiently separated to merit listing
as an independent stream (Pascale and Wagner 1982). Macrochelys is found in the Sopchoppy
River and throughout the Ochlockonee River (Fig. 5), including Lake Talquin, an impoundment
west of Tallahassee that was created in 1929 by construction of Jackson Bluff Dam. The
Ochlockonee River has a relatively steep gradient and a high sediment load, dropping about 27 m
from the Georgia border to the coast (Pascale and Wagner 1982). The river has sharp bends and
low banks with an average fall of 0.14 m/km above the dam (trapping site #1), but the river
widens and passes through wide bottomlands and marshes below the dam (trapping sites #2 and
#3) (Wolfe et al. 1988). Macrochelys populations are apparently abundant throughout the
Ochlockonee River, including Lake Talquin (Pritchard 1989, Moler 1996, Mays et al. 2015).
Macrochelys is also present north of Tallahassee in Lake lamonia (Ewert 1976, Pritchard 1989),
which connects via a channel to the river during floods. Mays et al. (2015) reported a high
CPUE of 0.53 for the Ochlockonee River; the middle section was more than twice as productive
as the other 2 sections. Macrochelys is found in Telogia Creek (UF vouchers; Fig. 5), a tributary
that the Ochlockonee River apparently captured from the Apalachicola River (Gilbert 1987).

Apalachicola Bay.—Apalachicola Bay is a 54,000-ha estuary and lagoon that includes St.

George Sound, East Bay, and St. Vincent Sound. Dog, St. George, and St. Vincent islands
separate Apalachicola Bay from the Gulf of Mexico, but there are several wide connections to
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the Gulf. The New and Crooked rivers form the Carrabelle River 7 km before it empties into St.
George Sound at Carrabelle. A 2001 record exists from the New River (Table 1, Fig. 5), and
Macrochelys has been reported from the Crooked River (Paul Moler, pers. comm.). Land use in
the Apalachicola basin in Florida includes agriculture, forestry, and manufacturing (Wolfe et al.
1988), but the river floodplain and large portions of the uplands are in conservation lands. The
alluvial Apalachicola River is formed by the confluence of the Flint and Chattahoochee rivers
near the town of Chattahoochee in Florida, where Jim Woodruff Lock and Dam, constructed in
1957, forms 150-km? Lake Seminole. Below the dam, the river flows 182 km through the Tifton
Uplands and Apalachicola Delta physiographic districts before emptying into East Bay. Because
the dam stops detrital transport from further upriver, the highly productive Apalachicola Bay
depends upon the river’s floodplain for most of its nutrient input (Livingston 1981). The
Apalachicola River has the highest average annual discharge of any Florida river (702.4 m®/sec)
and drains 56,446 km? after originating 805 km away in the mountains of northern Georgia and
Alabama (Williams et al. 2014). The average winter—early spring flow is 2 to 3 times higher
than that in summer (Wolfe et al. 1988). River width at normal water levels varies from 75 to
300 m (Florida Department of Environmental Regulation 1984). It is often turbid and has
continuously shifting sandbars and a predominantly sand bottom with some gravel and
occasional bedrock outcrops (Williams et al. 2014). During the 50 years prior to 2004, the U.S.
Army Corps of Engineers maintained a 2.7-m-deep navigation channel by dredging and a system
of dikes, and the dredged sand piles on banks still provide material that plugs some small streams
connecting the river to the highly productive, hardwood-forested floodplain (Light et al. 2006).
Cutoffs created by the Corps to ease barge traffic straightened oxbow river bends and shortened
the river by 3 km (Wolfe et al. 1988). From Chattahoochee south to Blountstown (trapping site
#1), there are long straight stretches and gentle bends. The east side of the basin here is
characterized by steep bluffs, and the hilly terrain is incised by deep channels, including
steephead stream tributaries. The west side of the basin consists of gently rolling, lower land
with a floodplain 1.5-3 km wide. From Blountstown south to Wewahitchka (trapping site #2),
the river channel meanders with large loops and many small tight bends; the floodplain is 3—4.5
km wide. Below Wewahitchka (trapping site #3), the river has long straight stretches with a few
small bends, and the floodplain is 4.5-8 km wide (Leitman et al. 1983, Wolfe et al. 1988). Most
of the lower river floodplain is permanently or semipermanently flooded (Leitman et al. 1983).
Macrochelys is found throughout the Apalachicola River and its floodplain (Table 1, Fig. 5).

The Apalachicola’s major Florida tributary is the 201-km-long Chipola River, which emerges
from subterranean streams in southeastern Alabama and is fed by 63 springs (1 first magnitude
spring) and spring-run streams (Barrios and Chelette 2004). In the panhandle, it ranks fifth in
length and in average annual discharge. This spring-run stream flows over limestone outcrops in
many areas and has numerous rocky shoals. The river generally has good water quality but
received indirect discharges of heavy metals via Dry Creek from a large battery reclamation
plant that closed in 1980 (Wolfe et al. 1988). Fifteen UF vouchers exist from the Chipola River
in 1995-2014 (Fig. 5), including Dead Lake, which was formed by natural sand levees along the
Apalachicola River damming the mouth of the Chipola River. At the Chipola Cutoff just below
Dead Lake, approximately 25% of the Apalachicola River’s flow diverts to the Chipola River
(Ager et al. 1983). Vouchers exist from several tributaries of the Chipola River: Juniper Creek
(UF 166966), Spring Creek (UF 1734, 174154) and Waddells Mill Creek (UF 52676) (Fig. 5).
Juniper Creek is apparently a seepage stream, whereas the latter 2 streams are spring-fed.
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Table 1. Locations of streams from east to west in the Florida panhandle identified for Macrochelys surveys in 2018-19. Different

trapping sites on a stream are numbered separately, and the number of Macrochelys captured per trap night (CPUE) and last previous
record for streams are provided.

Coordinates of No. No. Last

Stream Trapping Midpoint County Trap | Macrochelys CPUE Record
Nights

Aucilla River 30.2105, -83.9218 Jefferson 6 0 0 2000
Wacissa River 30.2028, -83.9699 Jefferson 8 0 0 2000
Sopchoppy River 30.0923, -84.5189 Wakulla 6 1 0.17 1978
Crooked River 29.9277, -84.6256 Franklin 6 0 0 ?
New River 29.9592, -84.7196 Franklin 12 1 0.08 2001
Ochlockonee River #1 30.5932, -84.3470 Leon/Gadsden 12 3 0.25 2014
Ochlockonee River #2 30.3582, -84.6835 Leon/Liberty 12 9 0.75 2014
Ochlockonee River #3 30.0689, -84.6277 Wakulla/Liberty 12 0 0 2014
Little River 30.5109, -84.5247 Gadsden 6 0 0
Telogia Creek 30.3593, -84.7912 Liberty 6 3 0.50 2012
Dog Island 29.8077, -84.5813 Franklin 6 0 0 2019
Apalachicola River #1 30.6548, -84.8912 Gadsden/Jackson 12 2 0.17 2014
Apalachicola River #2 30.1468, -85.1389 Liberty/Gulf 12 2 0.17 2014
Apalachicola River #3 29.8730, -85.0117 Franklin 12 3 0.25 2014
Chipola River #1 30.7177, -85.2005 Jackson 6 1 0.17 2014
Chipola River #2 30.4313, -85.1720 Calhoun 6 0 0 2014
Dry Creek 30.6898, -85.2361 Jackson 6 2 0.33
Fourmile Creek 30.4449, -85.1828 Calhoun 6 0 0
Juniper Creek 30.3587, -85.2123 Calhoun 6 3 0.50 2012
Cypress Creek 30.2774, -85.2420 Calhoun 6 3 0.50
Econfina Creek #1 30.5552, -85.4352 Bay 6 0 0 2012
Econfina Creek #2 30.3848, -85.5572 Bay 6 4 0.67 2012
Wetappo Creek #1 30.0506, -85.3059 Gulf 6 5 0.83
Wetappo Creek #2 30.0128, -85.3247 Gulf 4 0 0
Sandy Creek 30.1409, -85.4072 Bay 6 2 0.33 2015
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Bear Creek 30.3519, -85.4106 Bay 6 2 0.33

Pine Log Creek #1 30.4477, -85.8416 Washington 6 0 0

Pine Log Creek #2 30.4141, -85.8784 Bay/Washington 2 0 0

Pine Log Creek #3 30.4076, -85.9101 Bay/Washington 6 0 0

Holmes Creek #1 30.6065, -85.8072 Washington 6 0 0

Holmes Creek #2 30.6053, -85.7653 Washington 12 0 0 1996
Wrights Creek #1 30.8658, -85.6946 Holmes 6 0 0

Wrights Creek #2 30.8077, -85.8161 Holmes 6 0 0

Choctawhatchee River #1 | 30.9702, -85.8241 Holmes 24 1 0.04 2014
Choctawhatchee River #2 | 30.6619, -85.8742 Washington/Walton 36 1 0.03

Choctawhatchee River #3 | 30.4716, -85.8890 Washington/Walton 36 0 0 2014
Black Creek 30.4740, -85.9888 Walton 6 0 0

Alaqua Creek 30.5560, -86.1792 Walton 12 0 0

Rocky Creek 30.5350, -86.3823 Walton 12 0 0 1975
Turkey Creek 30.5320, -86.5068 Okaloosa 6 1 0.17 1998
Shoal River #2 30.6977, -86.5712 Okaloosa 6 0 0 1996
Shoal River #1 30.7953 -86.3071 Walton 6 0 0

Yellow River 30.7525, -86.6290 Okaloosa 6 2 0.33 2011
Boiling Creek 30.5650, -86.8691 Santa Rosa 6 0 0 >2010
Weaver Creek 30.5518, -86.9296 Santa Rosa 6 1 0.17 >2010
Blackwater River 30.7233, -86.7984 Santa Rosa 6 3 0.50 2012
Big Juniper Creek 30.7273, -86.8995 Santa Rosa 6 1 0.17 1995
Big Coldwater Creek 30.7070, -86.9707 Santa Rosa 6 2 0.33 2012
Pond Creek 30.6248, -87.1077 Santa Rosa 6 5 0.83 1998
Escambia River #1 30.9720, -87.2032 | Escambia/Santa Rosa 36 10 0.28 2012
Escambia River #2 30.8012, -87.3035 | Escambia/Santa Rosa 36 6 0.17 2012
Escambia River #3 30.6914, -87.2705 | Escambia/Santa Rosa 36 6 0.17 2012
Perdido River #1 30.6750, -87.4058 Escambia 5 0 0

Perdido River #2 30.5375, -87.4400 Escambia 6 3 0.50 1995
Total 547 88 0.16
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Vouchers from 2012 exist for Big Gully Creek (UF 166986), a blackwater tributary of the
Apalachicola River, and Sweetwater Creek (UF 168571), a steephead tributary of the
Apalachicola River (Fig. 5).

A recently dead Macrochelys (MHP 6811) was found next to a freshwater pond in 2000 on
St. Vincent Island (Lewis and Irwin 2001), which is situated at the western end of Apalachicola
Bay (Fig. 5). A 2005 FNAI record also exists from a coastal dune lake on St. Vincent Island.
Farther east in Apalachicola Bay is Dog Island, where 4 Macrochelys were found from
November 2018 through June 2019 (Terri Cannon, pers. comm.) (Fig. 5). On 7 November 2018,
a Macrochelys was found partially buried in sand on the beach on the west end of Dog Island on
the Gulf side (UF 186721, Fig. 6A). It was released in “Firehouse Pond,” a 0.51-ha coastal dune
lake on the Gulf side (Terri Cannon, pers. comm.). On 31 December 2018, an adult male with a
deformed beak was found partially buried in sand in a yard on the landward side of Dog Island
(UF 187059, Fig. 6B). Residents periodically poured water on the turtle for 4 days until it was
relocated to “Bream Pond,” a 0.28-ha, shallow coastal dune lake on the Gulf side (Fig. 2F). On
18 February 2019, a hatchling was found in the surf on the Gulf side of Dog Island (UF 187908,
Fig. 6C), ~60 m over a low dune from “Bream Pond,” where it was released on 26 June after
being held in captivity. On 7 June 2019, a juvenile was found walking down a sand road ~50 m
from “Firehouse Pond” (UF 188729). Originally, we suspected that the first 2 turtles originated
from the Carrabelle River, whose mouth is 5.6 km from the closest point on Dog Island, and
were foraging in Apalachicola Bay until they became osmotically stressed and dug into sand to
conserve moisture. Macrochelys are occasionally captured by FWC fisheries staff trawling in
Apalachicola Bay. Increased freshwater input into the bay after Hurricane Michael in October
2018 may have encouraged Macrochelys to enter brackish water. Subsequent discovery of a
hatchling and juvenile, however, suggests that a Macrochelys population is present on Dog
Island. The Dog Island records span 7.9 km. Another snapping turtle was seen approximately
15 years ago on Dog Island (Terri Cannon, pers. comm.). Coastal dune lakes would not appear
to provide suitable habitat for Macrochelys. They have a sand substrate with a shallow layer of
organic deposits, and the only cover consists of rushes (Juncus sp.), sedges (Carex sp.), cattails
(Typha sp.), and sawgrass (Cladium jamaicense) primarily confined to the margins. These are
oligitrophic systems that only contain small, minnow-like fish. Salinity levels vary greatly
depending on local rainfall and storms. Bream Pond, which occasionally dries, is shallower and
closer to the Gulf then Firehouse Pond. When visited in June 2019, Bream Pond was slightly
saline, whereas Firehouse Pond was fresh.

St. Joseph Bay.—St. Joseph Bay in Gulf Co. is enclosed by St. Joseph Peninsula on the west
side. The only river entering this bay is the Gulf County Canal, which flows from the
Intracoastal Waterway connecting East Bay with Lake Wimico. Lake Wimico empties into the
Apalachicola River via the 7.7-km-long Jackson River. We did not survey any of these
manmade waterways or their smaller associated streams because of proximity to the coast and
difficulty (i.e., tidal influence and low-flow conditions). In 2016, a large Macrochelys was
photographed in the surf on WindMark Beach (Fig. 5), ~200 m from brackish outflow (Bradley
Walker, pers. comm.). WindMark Beach is north of Port St. Joe and ~2 km from the Gulf
County Canal. Macrochelys populations likely occur in this system of manmade waterways.
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Fig. 6. Macrochelys found on Dog Island, Franklin Co.: 1) juvenile or adult on the Gulf side on
7 November 2018; 2) adult on the landward side on 31 December 2018; 3) hatchling in the surf
on the Gulf side on 13 February 2019, and 4) juvenile on a road on the Gulf side on 7 June 2019
(photos by Terri Cannon).

St. Andrew Bay.—St. Andrew Bay is a 27,900-ha estuary in Bay Co. that is located behind a
barrier island and has relatively high salinity. The outlet to the Gulf of Mexico is near Panama
City. The St. Andrew Bay drainage basin encompasses ~3,500 km? and includes St. Andrew,
West, North, and East bays, St. Andrew Sound, and St. Joseph Bay (Wolfe et al. 1988). This
watershed has no large rivers; the largest stream is the 42 km-long Econfina Creek, which is a
spring-run stream draining 1,090 km? that is fed by 11 named springs or spring groups (Williams
et al. 2014). Econfina Creek was impounded in 1961 just upstream of North Bay to form Deer
Point Lake, which is the water supply for Panama City. Moler (1996) trapped 6 turtles in 8 TN
(CPUE =0.75) in Econfina Creek (Fig. 5). The smaller Bayou George, Bear, and Big Cedar
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creeks also flow into Deer Point Lake, and a 2014 voucher exists from Big Cedar Creek (UF
174010) (Fig. 5). Wetappo and Sandy creeks are sand-bottomed, blackwater streams that empty
into East Bay; a 2015 voucher (UF 174817) exists from Sandy Creek (Fig. 5). Macrochelys was
recorded in 1982 from Callaway Creek (UF 152479), which flows into East Bay west of the 2
preceding streams near Panama City (Fig. 5).

Choctawhatchee Bay.—Choctawhatchee Bay is a 33,400-ha estuary in Okaloosa and
Walton counties that is located behind Santa Rosa Island and has an outlet to the Gulf of Mexico
(East Pass) at Destin. This shallow pass was permanently opened in 1929 and is maintained by
dredging. The Choctawhatchee River is a 227-km-long alluvial river that originates in
southeastern Alabama and flows through Holmes, Walton, and Okaloosa counties in Florida
before emptying into the eastern end of Choctawhatchee Bay (Fig. 8). Forestry and agriculture
are the major land uses in the largely undeveloped basin (Wolfe et al. 1988); most of the
floodplain is owned by the Northwest Florida Water Management District. In the panhandle, the
Choctawhatchee River ranks third in length and second in average annual discharge, which is
~29% that of the Apalachicola River. It is wide and shallow with numerous large sandbars and
some exposed bedrock; its broad floodplain is the second largest after the Apalachicola River
and contains meanders and oxbow lakes (Williams et al. 2014). Thirteen springs in the basin
contribute 4.5 m®/sec to the Choctawhatchee River (Barrios 2005). Pritchard (1989) considered
the occurrence of Macrochelys in the Choctawhatchee system to be “enigmatic” but provided a
few reports. Moler (1996) failed to trap any turtles in 12 TN, and Mays et al. (2015) trapped
onlyl turtle in 103 TN (0.01 CPUE). Mays and Hill (2015) observed a basking juvenile (UF
175399) in the upper reaches (Fig. 5). Holmes Creek, the largest tributary in Florida, originates
in Alabama. It is spring-fed and flows through low, swampy terrain that is virtually
undeveloped. The basin of Holmes Creek is the least developed major river corridor in Florida
(Wolfe et al. 1988). Moler (1996) trapped 2 turtles in 41 TN in Holmes Creek (CPUE = 0.05)
but failed to trap Macrochelys in 11 TN in Pine Log Creek (Fig. 5), another tributary of the
Choctawhatchee River. Farther north, Wrights Creek is another seepage tributary of the
Choctawhatchee River lacking Macrochelys records (Fig. 5).

From east to west, Black, Alaqua, Rocky, and Turkey creeks empty into Choctawhatchee
Bay (Fig. 7). Alaqua and Rocky creeks are seepage streams, whereas Turkey Creek is a clear,
steephead stream. Printiss and Hipes (1999) unsuccessfully trapped Alaqua, Basin, and Rocky
creeks for 20 TN each but caught 1 Macrochelys in 10 TN in Turkey Creek (Fig. 7). Pritchard
(1989) reported Macrochelys from Rocky Creek (Fig. 7)

Pensacola Bay.—Pensacola Bay is a 50,900-ha estuary located in Santa Rosa and Escambia
counties east of Pensacola. It is protected by Fairpoint Peninsula and Santa Rosa Island and
connects to the Gulf via Pensacola Pass. The 2 arms of Pensacola Bay, East and Escambia bays,
are separated by Garcon Point. East Bay River flows into the eastern end of East Bay. Moler
(1996) trapped 6 Macrochelys in 20 TN (CPUE = 0.30) in the East Bay River (Fig. 7), which has
good water depth and deeply undercut banks. East Bay River is formed by the junction of Live
Oak and Turtle creeks on Eglin Air Force Base, where Printiss and Hipes (1999) trapped 1 and 2
turtles, respectively, in 5 TN (Fig. 7). Kelly Jones (pers. comm.) has observed Macrochelys in
both these streams since 2010.
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At the northern end of East Bay is Blackwater Bay, which is fed by the Yellow and
Blackwater rivers. The 148-km-long Yellow River originates in southern Alabama and drains
3,626 km?. This wide, shallow, blackwater stream cuts through the Western Highlands,
producing bluffs up to 12 m high, and has seepage and steephead tributaries along its upper
reaches (Livingston et al. 1988). In its lower reaches, it has a 3.2-km-wide, forested floodplain
(Hand et al. 1996). In the panhandle, it ranks sixth in length and in average annual discharge,
which is ~5% that of the Apalachicola River. The 53-km-long Shoal River is the Yellow River’s
major tributary and enters near Crestview (Fig. 8). The Shoal River is a wide, shallow,
blackwater stream with low nutrients and many shoals and sandbars. In the panhandle, it ranks
ninth in length and seventh in average annual discharge. Moler (1996) and Chaffin et al. (2008)
trapped Macrochelys in the Yellow and Shoal rivers (Fig. 7). Macrochelys also occurs in
Boiling Creek (1995 record) and Weaver Creek (Kelly Jones, pers. comm.), which are steephead
tributaries of the Yellow River on Eglin Air Force Base (Fig. 9). Macrochelys has been observed
in several tributaries of Boiling Creek: Moore Creek, (Kelly Jones, pers. comm.), Little Boiling
Creek, and Indigo Creek (Brandon Rincon, pers. comm.) (Fig. 7).

The 94-km-long Blackwater River is a blackwater stream originating in southern Alabama
and draining 2,227 km?. In the panhandle, it ranks eight in length and tenth in average annual
discharge, which is ~1% that of the Apalachicola River. It has low nutrients, swift currents, a
sand bottom, and large sandbars (Williams et al. 2014). Moler (1996) trapped 2 turtles in 19 TN
(CPUE =0.10 (Fig. 9). Macrochelys records exist from several tributaries of the Blackwater
River: Big Juniper (UF 167068), Big Coldwater (UF 166581), Clear (UF 167063), Long (UF
167067), Titi (FNAI record), and Quinn Bayou (Moler 1996) creeks (Fig. 7). These tributaries
include blackwater, seepage, and spring-run streams. Big Coldwater and Big Juniper creeks are
shallow, seepage streams. Macrochelys records exist from Pond Creek (Fig. 7), which joins the
Blackwater River at its mouth.

The 148-km-long Escambia River originates in southeastern Alabama as the Conecuh River
and drains 10,878 km? before entering Escambia Bay (Fig. 8). In the panhandle, it ranks second
in length and third in average annual discharge, which is ~25% that of the Apalachicola River.
This alluvial stream has meanders, oxbow lakes, and a broad floodplain (Williams et al. 2014).
Macrochelys is abundant in the Escambia River; Moler (1996) trapped 15 turtles in 12 TN
(CPUE = 1.25) in the upper reaches and 3 turtles in 8 TN (CPUE = 0.38) in the lower reaches
(Fig. 7). In 2012, Moler trapped 4 Macrochelys in Pine Barren Creek, a tributary of the
Escambia River (Fig. 7). A 1981 voucher exists from Simpson’s Creek (UF 167064), which
empties into Escambia Bay (Fig. 7).

Perdido Bay.—Perdido Bay is a coastal lagoon at the mouth of the Perdido River, which forms
the Florida/Alabama line for 93 of its 101 km total length. The outlet to the Gulf is Perdido Pass,
but it connects to the east with Big Lagoon and then Pensacola Bay. This low-nutrient,
blackwater stream drains 2,396 km? and typically has low banks, sand and gravel bottoms, and
sandbars on the bends (Williams et al. 2014). In the panhandle, it ranks seventh in length and
eighth in average annual discharge, which is ~3% that of the Apalachicola River. Pritchard
(1989) reported a single 1961 Macrochelys record from the Perdido Delta, and Roman et al.
(21999) included a specimen from the Perdido River (Fig. 7). In 2012, Moler trapped 2
Macrochelys in Bayou Marcus (UF 166582-3), which flows into Perdido Bay (Fig. 7). A 1998
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voucher (UF 167062) exists from farther upstream in Bayou Marcus Creek (Fig. 7). A 1996
FNAI record exists from Elevenmile Creek (Fig. 7).

RESULTS
Trapping Success

We trapped 36 streams in 11 July—9 October 2018 and 17 April-5 June 2019 for a total of
547 TN. We caught 88 Macrochelys in 23 streams for an overall CPUE of 0.16 (Table 1).
Excluding Dog Island and the Aucilla and Wacissa rivers that likely lack populations, and the
Choctawhatchee drainage that apparently has depauperate populations, our CPUE was 0.23.
Trapping success was not based on the length of stream section trapped (Fig. 8). Our highest
CPUEs of 0.83 were in stream sections <150 m long (Fig. 8), indicating that turtle densities can
be high in small streams.
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Fig. 8. Number of Macrochelys captured per trap night (CPUE) in stream sections of varying
lengths in Florida, 2018—19.

We failed to detect Macrochelys in Rocky Creek, Crooked River, and Shoal River (Figs. 9,
10), where the species is known to occur (Table 1). We recorded Macrochelys for the first time
in Cypress (UF 188714), Bear (UF 189475), Dry (UF 188775), and Wetappo (UF 188715)
creeks (Table 1, Fig. 9). Although the Choctawhatchee River appears to provide good habitat for
Macrochelys, we had low trapping success (CPUE = 0.02) (Table 1). We failed to trap
Macrochelys in tributaries of the Choctawhatchee River: Holmes Creek, Pine Log Creek, and
Wrights Creek (Table 1, Fig. 9). We had much higher trapping success in the other large rivers
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that were trapped at multiple sites: Ochlockonee (CPUE = 0.33), Apalachicola (CPUE = 0.19),
and Escambia (CPUE = 0.20) (Table 1). Our highest CPUEs were in smaller streams, such as
Pond Creek and Wetappo Creek #1 (Table 1).

Apalachee Bay.— On 15 August 2018, we unsuccessfully trapped the Aucilla and Wacissa
rivers upstream of their confluence (Table 1, Fig. 9).

Ochlockonee Bay.— We trapped 2 rivers that empty into Ochlockonee Bay, the
Ochlockonee (Fig. 11A) and Sopchoppy (Fig. 11B) rivers (Table 1, Fig. 9). A Macrochelys
trapped in the Sopchoppy River on 16 August 2018 represents only the second record from this
river (Fig. 5). We trapped 3 sections of the Ochlockonee River, failing to catch Macrochelys in
the lower section (Table 1, Fig. 9). We trapped 2 Macrochelys in Telogia Creek on 17 April
2019 (Figs. 9, 11C). We trapped 1 Macrochelys on 18 April 2019 (Fig. 4A) during our second
trapping session in New River at the Gully Branch Road crossing (Table 1; Figs. 9, 11D), which
represents only the second record from this stream (UF 188713). On the same day, we
unsuccessfully trapped the Crooked River (Fig. 9), which was tidally influenced with little
current.

Apalachicola Bay.— We trapped Macrochelys in all 3 sections of the Apalachicola River
(total CPUE = 0.19) and in 1 of 2 sections of its major tributary, the Chipola River (Table 1, Fig.
12A). We trapped turtles in 3 of Chipola’s tributaries, Dry Creek (first record; Fig. 4B) on 27
June 2019 (Fig. 12B), Cypress Creek (first record; Fig. 4C) on 9 May 2019 (Fig. 12C) and
Juniper Creek on 18 July 2018 (Fig. 12D) (Table 1, Fig. 9). We failed to trap turtles in another
tributary, Fourmile Creek (Fig. 9).

St. Andrew Bay.— We failed to trap Macrochelys at an upstream site on Econfina Creek on
18 July 2018 but trapped 4 turtles on 8 May 2019 at the County Road 388 bridge (Figs. 9, 13A),
which represent the farthest downstream records (Fig. 5). This portion of the stream was wide
with little canopy cover along the shore because of tree damage from Hurricane Michael.
Because it is a popular recreational river, fallen trees had been cleared by chainsaw, unlike in
smaller streams. We recorded the first records of Macrochelys from Wetappo Creek (Fig. 4D)
on 9 May 2019 (Fig. 13B) and Bear Creek (Fig 4E) on 9 May 2019 (Fig. 13D) (Table 1, Fig 9).
We failed to trap Macrochelys on 19 July 2018 in a downstream portion of Wetappo Creek that
was tidally influenced but trapped 5 turtles in a 130-m stretch 4.7 km straight-line distance
upstream (Fig. 9). We trapped 1 Macrochelys in Sandy Creek on 19 July 2018 (Fig. 13C), which
represents the second record (Table 1, Fig. 5). We did not trap the few small creeks that empty
into West Bay, which is connected to Choctawhatchee Bay by the Intracoastal Waterway.

Choctawhatchee Bay.— We trapped 1 Macrochelys in the upper (30 August 2018) and middle
(27 September 2018) sections of the Choctawhatchee River (Figs. 14A, 14B) for an overall
CPUE of only 0.02 (Table 1). We failed to trap Macrochelys in any tributaries (Table 1, Fig. 9):
Wrights Creek (Fig. 14C), Holmes Creek (Fig. 14D), and Pine Log Creek (Figs. 14E, 14F). We
trapped 4 small streams that flow into Choctawhatchee Bay: Black, Alaqua, Rocky, and Turkey
creeks (Table 1). We trapped 1 Macrochelys in Turkey Creek (Fig. 15A) on 13 September 2018
(second record) but failed in Black Creek on 12 September 2018 and in Rocky and Alaqua
creeks during 2 trapping sessions on 13 September 2018 and 2 October 2018 (Table 1, Fig. 10).
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Fig. 11. Habitat phots of streams in the eastern panhandle where Macrochelys were trapped: A)
Ochlockonee River #2, B) Sopchoppy River, C) Telogia Creek, and D) New River.

Pensacola Bay.—We successfully trapped the Yellow River on 8 August 2018 but failed to
catch Macrochelys at 2 sites on the Shoal River, its major tributary (Table 1, Fig. 10). We
successfully trapped the Blackwater River on 14 September 2018 (Fig. 15C) and 2 of its
tributaries, Big Juniper (Fig. 15D) and Big Coldwater creeks, on 7 August 2018 (Table 1, Fig.
10). We trapped 5 Macrochelys near Milton in Pond Creek (Fig. 15E) on 14 September 2018
(Table 1, Fig. 10). We trapped Macrochelys in all 3 reaches of the Escambia River for an overall
CPUE of 0.20 (Table 1). On 5 June 2019, we trapped 2 steephead tributaries of the Yellow
River, Weaver and Boiling creeks. We trapped 1 Macrochelys in Weaver Creek (Table 1,
Figs.10, 15B).

Perdido Bay.— We failed to trap Macrochelys in an upstream portion of the Perdido River
on 26 July 2018 but trapped 5 turtles farther downstream (Fig. 15F) on 29 September 2018
(Table 1, Fig. 10). We photo vouchered the largest one (UF 188474), which measured 571 mm
CL and weighed 39 kg.
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Fig. 12. Habitat photos of streams in the Chipola drainage where Macrochelys were trapped: A)
Chipola River #1, B) Dry Creek, C) Cypress Creek, and D) Juniper Creek.

Population Demography

The mean CL of 41 males was 494.4 + 46.0 mm (SD) (range 421-583 mm) and of 31
females was 411.6 + 32.7 mm (SD) (range 333—477 mm). Eleven juveniles ranged from 135 to
329 mm CL. The mean mass of males was 27.2 £ 6.9 kg (range 13—41 kg) and of 30 females
was 17.1 £ 4.4 kg (range 8.5-27 kg). The longest turtle came from the Apalachicola River and
the heaviest turtle from the Perdido River. In small streams, 86.7% of 15 females were in the
400—449 mm CL size class, whereas 50.0% of 16 females in large streams (i.e, Ochlockonee,
Apalachicola, Choctawhatchee, and Escambia rivers) were in the 350-399 mm CL size class
(Fig. 16). The size distribution in small vs. large streams was more similar for males than for
females (Fig. 16).

Overall, we captured 45 males, 31 females, and 11 juveniles of undetermined sex. Two
adults escaped before they could be processed, but 1 was designated as a male based on its large
size. The adult male:female sex ratio was 1.45:1, and we trapped 7 times more adults than
juveniles. In the largest rivers (i.e., Apalachicola, Choctawhatchee, and Escambia), adult sex
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Fig. 13. Habitat photos of streams in the central panhandle where Macrochelys were trapped: A)
Econfina Creek, B) Wetappo Creek, C) Sandy Creek, and D) Bear Creek juveniles.

ratio was 1.19:1, and we trapped 5 times more adults than juveniles. In the smaller streams,
adult sex ratio was 1.73:1, and we trapped 7.8 times more adults than juveniles. Our smallest
turtle measured 135 mm CL and weighed 0.7 kg.

Our only recapture was an adult male on 23 August 2018 on the upper Escambia River that
was 1 of 2 turtles trapped on 27 July 2018. Only the 5-km sections of the Escambia and
Choctawhatchee (only 2 captures) rivers were trapped multiple times, however. If the first
trapping session was successful, sections of other streams were not trapped again, eliminating the
chance of recaptures. We failed to capture any of 20 turtles that had been marked in 2014 by
Mays et al. (2015) in the 3 reaches of the Apalachicola River or any of 51 turtles marked in 2014
in the 3 reaches of the Ochlockonee River. We trapped 14 Macrochelys in these reaches of the
Ochlockonee River and 7 Macrochelys in these reaches of the Apalachicola River.

Genetic Samples

We collected genetic samples from 72 turtles in 21 streams and from the hatchling found on
Dog Island, Franklin Co. We collected only 2 genetic samples from the Apalachicola River and
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7 samples from the Ochlockonee River, because we already had samples from a previous study.
The most samples (N = 21) came from the Escambia River.

-
Fig. 14. Habitat photos from the Choctawhatchee drainage: A) Choctawhatchee River #1, B)

Choctawhatchee River #3, C) Wrights Creek #2, D) Holmes Creek #1, E) Pine Log Creek #1,
and F) Pine Log Creek #3.
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Fig. 15. Habitat photos of streams in the western panhandle where Macrochelys were trapped:
A) Turkey Creek, B) Weaver Creek, C) Blackwater River, D) Big Juniper Creek, E) Pond Creek,
and F) Perdido River.
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Florida, 2018-19.
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Trap Bycatch

We captured only large-diameter turtle and fish because of the trap mesh size; fish and small
turtles sometimes escaped while traps were being pulled into the boat. Based on our trapping
results, large streams have more diverse turtle and fish communities than smaller streams.
Macrochelys, spiny softshells (Apalone spinifera), pond sliders (Trachemys scripta), and
Barbour’s (Graptemys barbouri) or Escambia (G. ernsti) map turtles were the most frequently
captured turtle species in large rivers (Table 2), and Macrochelys and loggerhead musk turtles
(Sternotherus minor) or the recently described S. intermedius were often the only species trapped
in smaller streams (Table 3-5). However, the 2 Sternotherus species were under-represented in
traps because their small size enabled them to escape through the mesh. Macrochelys were the
only vertebrates trapped in 5 streams and the only turtles trapped in 14 streams (Tables 2-5).
Various species of gar and catfish, including the introduced flathead catfish (Pylodictis olivaris),
were the most frequent fish captures, particularly in larger streams (Table 2). Our trapping
results suggest that tributaries of the Choctawhatchee River (Table 4) tend to have a more
diverse turtle community than other similar-sized streams (Tables 3—5). Map turtles and river
cooters (Pseudemys concinna), which were frequently observed basking in large rivers, were not
trapped in proportion to their abundance because they are not attracted to fish bait. Common
snapping turtles (Chelydra serpentina) were relatively rare in these streams; of the 3 trapped,
only 2 came from streams (Escambia River and Weaver Creek) where Macrochelys was trapped
(Tables 2, 5). We failed to trap any turtles or fish in Fourmile and Rocky creeks and in Crooked,
Little, and Shoal rivers (Tables 3—5). American alligators (Alligator mississippiensis) were
infrequently trapped in all sizes of streams (Tables 2-5).

DISCUSSION
Factors Affecting Trapping Success

Our main objective was to document occurrence of Macrochelys in as many streams as
possible in the panhandle, particularly in streams lacking records or recent records. Pritchard
(1989) thought that Macrochelys did not occur in short streams in the panhandle, including the
New River and Econfina Creek, but this is not the case. We suspect most streams between the
Ochlockonee and Perdido rivers have Macrochelys populations if water depths and structure or
cover (e.g., submerged logs, root systems, undercut banks) are suitable. Macrochelys inhabits
alluvial, blackwater, seepage (including steephead), and spring-run streams in the panhandle.
Most streams had sand or silt bottoms, and some had exposed limestone bedrock. Water quality
and clarity did not appear to be limiting factors. Mollusks are eaten by Macrochelys (Elsey
2006), but the New, upper Shoal, Blackwater, and Perdido rivers lack freshwater mollusk
populations, including the nonnative and ubiquitous Asian clam (Corbicula fluminea), probably
because of some combination of low pH, lack of nutrients, and reduced levels of calcium needed
to secrete shell (Williams et al. 2014). All these streams lacking mussels have Macrochelys
populations, except possibly the upper Shoal River. We documented the first occurrence of
Macrochelys in Bear, Cypress, and Wetappo creeks. The latter stream was considered a
“location” in biological status reviews by FWC (2011, 2017), and we confirmed its presence
there.
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Table 2. Captures in upper (#1), middle (#2), and lower (#3) sections of 4 large, Florida panhandle rivers in 2018—-19. Each site on

the Ochlockonee and Apalachicola rivers had 12 trap nights, whereas each site on the Choctawhatchee and Escambia rivers had 36

trap nights.

Ochlockonee

Apalachicola

Choctawhatchee

Escambia

#1

#3

#1

#2

#3

#1

#2

#3

#1

#2

#3

Turtles

Spiny Softshell (Apalone spinifera)

Common Snapping Turtle (Chelydra serpentina)

Barbour’s Map Turtle (Graptemys barbouri)

Escambia Map Turtle (Graptemys ernsti)

Alligator Snapping Turtle (Macrochelys sp.)

1 (= (=1 [CO

NGRS

River Cooter (Pseudemys concinna)

Loggerhead Musk Turtle (Sternotherus minor or intermedius)

Pond Slider (Trachemys scripta)

O [k [ | D

R (PO

Crocodilians

American Alligator (Alligator mississippiensis)

Fish

Alligator Gar (Atractosteus spatula)

Channel Catfish (Ictalurus punctatus)

Spotted Gar (Lepisosteus oculatus)

Longnose Gar (Lepisosteus 0sseus)

Sunfish (Lepomis sp.)

| |

Spotted Sucker (Minytrema melanops)

VNN

Black Crappie (Pomoxis nigromaculatus)

[y

Flathead Catfish (Pylodictis olivaris)

W[ PN

N1 k[
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Table 3. Captures in streams in the eastern Florida panhandle in 2018-19.

Aucilla
River

Wacissa
River

Sopchoppy
River

Crooked
River

Little
River

Telogia
Creek

New
River

Chipola
River

Dry
Creel

Fourmile
Creek

Juniper
Creek

Cypress
Creek

Turtles

Florida Softshell (Apalone
ferox)

Alligator Snapping Turtle
(Macrochelys)

Florida Cooter (Pseudemys
floridana)

Loggerhead Musk Turtle
(Sternotherus minor)

Pond Slider (Trachemys
scripta)

Crocodilians

American Alligator
(Alligator mississippiensis)

Fish

Bullhead (Ameiurus sp.)

Longnose Gar (Lepisosteus
0SSeus)

Sunfish (Lepomis sp.)

Bass (Micropterus sp.)

Spotted Sucker (Minytrema
melanops)

Black Crappie (Pomoxis
nigromaculatus)
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Table 4. Captures in streams in the central Florida panhandle in 2018-19.

Econfina
Creek

Wetappo
Creek

Sandy
Creek

Bear
Creek

Pine Log
Creek

Holmes
Creek

Wrights
Creek

Black
Creek

Turtles

Spiny Softshell (Apalone spinifera)

Snapping Turtle (Chelydra serpentina)

Alligator Snapping Turtle (Macrochelys)

Loggerhead Musk Turtle (Sternotherus minor or
intermedius)

Pond Slider (Trachemys scripta)

Crocodilians

American Alligator (Alligator mississippiensis)

Fish

Channel Catfish (Ictalurus punctatus)

Sunfish (Lepomis sp.)

Bass (Micropterus sp.)

Spotted Sucker (Minytrema melanops)

R

Table 5. Captures in streams in the western Florida panhandle in 2018-19.

Turkey
Creek

Shoal
River

Yellow
River

Boiling
Creek

Weaver
Creek

Blackwater
River

Big
Juniper

Big
Coldwater

Pond
Creek

Perdido
River

Turtles

Florida Softshell (Apalone ferox)

1

Spiny Softshell (Apalone spinifera)

|

el B

Snapping Turtle (Chelydra serpentina)

Alligator Snapping Turtle (Macrochelys sp.)

[EN

SN

=

w

River Cooter (Pseudemys concinna)

(N

Loggerhead Musk Turtle (Sternotherus minor
or intermedius)

[EN

[E

Crocodilians

American Alligator (Alligator
mississippiensis)

Fish

Flathead Catfish (Plyodictis olivaris)
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Excluding the Aucilla and Wacissa rivers, we failed to detect Macrochelys in 5
known streams and in 6 streams with no records (Table 1). We likely failed to detect the
presence of Macrochelys in some streams because of insufficient trapping effort,
selection of an unproductive section of the stream, or suboptimal water levels for
trapping. Our relatively low overall trapping success (CPUE = 0.16) is the equivalent of
catching 1 turtle in 6 TN, which was the typical number of TN spent sampling a stream.
In the New River, we failed to trap Macrochelys during the first trapping session but
trapped 1 turtle the second time in the same section of stream. Water chemistry,
biological productivity, substrate, and structure (i.e., cover) can vary along the course of a
stream (Bass and Cox 1985, Enge et al. 2014b), and we might have picked a section of
stream with poor environmental conditions for Macrochelys. In Econfina Creek,
Wetappo Creek, and the Perdido River, we were unsuccessful in 1 section of stream but
very successful (CPUE >0.67) in another section of stream. We often could not set traps
upstream of good cover (e.g., logs, root mats, rock ledges) or bends with deep holes or
undercut banks because of unsuitable water depths or the presence of woody debris on
the bottom, decreasing our likelihood of trapping turtles. In streams with deep water, we
sometimes had to set traps along the inside bends where the water was shallower because
of sediment deposition. These areas of shallower water often had bushes or rooted
aquatic vegetation but lacked submerged woody structure or undercut banks preferred by
Macrochelys. For example, swift currents in Boiling Creek scoured deep holes with
submerged “logs, but we were forced to set traps in shallow water on sandy, vegetated
ledges on the inside of bends. We suspect trapping success was higher in many small
streams than in larger streams because turtles had an easier time following the bait trail to
the trap, which covered more of the stream’s width.

When setting traps by canoe, we typically trapped <500 m of stream, but our trapping
of some streams in the central panhandle in 2019 was confined to even shorter sections
because of fallen trees from Hurricane Michael in October 2018. Many small,
blackwater streams had swift currents and sand bottoms and appeared to be biologically
depauperate, but they often supported Macrochelys populations.

Population Demography

Small and large streams contained all sizes of Macrochelys, but we captured 7 times
more adults than juveniles. Our male-biased sex ratio (1.45:1) was similar to the ratio
found in the Apalachicola and Ochlockonee rivers in Florida (Mays et al. 2015) and in
northwestern Arkansas (Trauth et al. 1998). In contrast, the Suwannee River had a highly
male-biased sex ratio (3.5:1; Enge et al. 2014b), whereas female-biased sex ratios (1:2)
were found in the lower Apalachicola River (Ewert and Jackson 1994), upper Santa Fe
River in Florida (Johnston et al. 2015), and Alabama (Folt and Godwin 2013). Even
adult sex ratios were found in Georgia (Jensen and Birkhead 2003), southeastern
Louisiana (Boundy and Kennedy 2006), Oklahoma (Riedle et al. 2008), and the lower
Santa Fe River in Florida (Johnston et al. 2015). An even adult sex ratio is consistent
with predictions for long-lived turtles (Folt et al 2016).
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Choctawhatchee Drainage

Macrochelys_population densities are apparently low in some river systems, such as
the Choctawhatchee. The Choctawhatchee River and its tributaries appeared to provide
good Macrochelys habitat and to be biologically productive based on our catch of other
turtle species and fish. However, we had a CPUE of only 0.02 in the Choctawhatchee
River and failed to trap Macrochelys in 44 TN in its tributaries. Other trapping studies in
the Choctawhatchee drainage had similar results in Florida (Moler 1996, Mays et al
2015) and in southern Alabama (Folt and Godwin 2013). Reasons for the apparent
paucity of Macrochelys in the Choctawhatchee drainage are unknown. A limited
commercial fishery, primarily of catfish, is present in the Choctawhatchee River (Bass
1983), but this is also the case in the Apalachicola and Escambia rivers, which have
abundant Macrochelys populations. Although Macrochelys populations in the
Choctawhatchee River were probably never commercially harvested, cumulative
incidental harvest over the decades by trotlines and bush hooks (i.e., limb lines) set for
catfish may have depleted populations. The Choctawhatchee drainage is in a rural area,
and bush hooks were prevalent along the Choctawhatchee River and Holmes Creek.
Turtle mortality from ingested hooks and entanglement in fishing line occurs in Florida
(Ewert et al. 2006, Enge et al. 2014b), but we observed bush hooks in other rivers with
abundant Macrochelys populations.

Apalachicola and Ochlockonee bays are used by Macrochelys, but the 40-km-long
Choctawhatchee Bay may provide unsuitable habitat, restricting dispersal between river
mouths. Minimal tidal flushing occurs because of the low range of tides and the long
distance between saltwater input (Destin Pass) and the major freshwater input from the
Choctawhatchee River (Wolfe et al. 1988). The western two-thirds of the bay
experiences sharp salinity stratification, particularly in summer, and the highly saline
deeper water becomes hypoxic to anoxic and barren of life (Collard 1976, Livingston
1986).

The Choctawhatchee River is probably Florida’s muddiest river, but it is also one of
the rivers least impacted by humans (Bass and Cox 1985). It is one of the longest
undammed rivers in the Southeast, and 70% of its watershed remains forested (Dobbins
etal. 2012). It is the richest panhandle river in nitrogen and phosphorous (Wolfe et al.
1988). Biological sampling for macroinvertebrate diversity at various Florida stations
indicated the river was clean and fast flowing (Ross and Jones 1979), and fish
communities were considered healthy (Bass 1983). Despite being a productive river with
high water quality and healthy macroinvertebrate and fish populations, the
Choctawhatchee River has low Macrochelys populations. In contrast, the Escambia
River has poorer water quality but abundant Macrochelys (Moler 1996, this study). In
the past, the Escambia River had fair to poor water-quality index values for dissolved
oxygen, color, and bacteria downstream of point sources in Alabama (Hand and Jackman
1984). The Escambia River experienced massive pollution in the 1950s and 1960s
(Florida Department of Environmental Regulation 1986); macroinvertebrate and fish
studies in the 1970s suggested the river was in intermediate stages of recovery (Ross and
Jones 1979, Bass 1983).
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Mays et al. (2015) speculated that low trapping success in the Choctawhatchee River
was due to Macrochelys being dispersed widely in the extensive river floodplain,
tributaries, and neighboring oxbow lakes instead of the main river channel. We seldom
trapped oxbow lakes because lack of current compromises transmission of bait scent.
Researchers trapping Macrochelys in areas lacking current or with tidal fluctuations
typically leave traps in place for several days or use leads to channel turtles into traps
(Folt and Godwin 2013; Luke Pearson, pers. comm.). Because of the large number of
sites surveyed, we set traps for only 1 night. Trapping the floodplain swamp would
probably have required wading, and lack of current would also have been an issue.

Future efforts to assess the presence of Macrochelys in oxbow lakes and the floodplain of
the Choctawhatchee River would probably require leaving traps for several nights and
rebaiting with fish daily. In the Suwannee system, biological productivity increased in
sections of river that had input from springs and ground water, and Macrochelys
populations were denser and dominated by large males (Enge et al. 2014b). We might
have had better luck trapping in the Choctawhatchee River downstream of its confluence
with spring-fed Holmes Creek or various spring runs. Our trapping site in the middle
section of the river was upstream of Morrison Spring, but a catfisherman indicated that he
caught Macrochelys only upstream of the confluence.

Habitat use of Macrochelys in the Choctawhatchee system was obtained from 9
confiscated Apalachicola lineage turtles that were released in September 2017 at the same
location on the East River, a tributary of the Choctawhatchee River south of Bruce,
Walton Co. One transmitter immediately failed, but 5 turtles were still being radio-
tracked 20 months later. One male and 1 female moved >8 km upstream within the first
month of release and remained in this section of the Choctawhatchee River (Matthew
Aresco, pers. comm.). The other 6 turtles remained primarily in the East River and
adjacent floodplain. Turtles sometimes briefly visited oxbow lakes; floodplain swamps
were frequently used during high water levels, when increased movement activity
typically occurred (Matthew Aresco, pers. comm.).

Population Threats

Adult alligator snapping turtles have few predators, although alligator tooth marks
were occasionally observed in carapaces. Humans are the greatest threat to the species,
but most Florida rivers probably never experienced heavy harvest. Commercial trappers
harvested Macrochelys in the Southeast in the 1960s and 1970s to supply a demand for
turtle meat used primarily in soups (Pritchard 1989), but Florida prohibited commercial
harvest in 1972, earlier than any state except Oklahoma, where commercial harvest never
occurred. Some illegal commercial harvest continued in Florida, particularly in the
Apalachicola system (Moler 1996). In 1974, Florida instituted a personal possession
limit of 1 Macrochelys, which allowed continued harvesting for personal consumption.
A person could legally harvest and eat 1 turtle per day after disposing of the remains, and
a person could keep 1 turtle as a pet without needing a permit. Rule changes by FWC in
2009 prohibited all take of alligator snapping turtles, ending legal harvest in Florida. Pet
turtles obtained prior to 1 July 2009 can still be possessed with a permit. The extent of
harvest of Florida populations of Macrochelys is unknown but presumably low compared
to tributaries of the Apalachicola River in Georgia (Pritchard 1989). Macrochelys in
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Lake Talquin and the lower Ochlockonee River were commercially harvested for turtle
soup (Pritchard 1989), yet populations remain abundant there (Moler 1996, Mays et al.
2015). One Georgia trapper claimed to have harvested approximately 5,000 turtles from
the Flint River, which is a tributary of the Apalachicola River (Pritchard 1989). Georgia
trapping surveys found extremely low relative abundance in the Flint and Ochlockonee
rivers (Jensen and Birkhead 2003), whereas the Apalachicola River in Florida has
abundant populations (Moler 1996, Mays et al. 2015).

Although illegal harvest of Macrochelys for food, pets, or exhibits still occurs, we
suspect it does not represent a significant threat to Florida populations. A more serious
threat may be incidental mortality from trotlines, setlines, and bush hooks set for
nongame fish (primarily catfish), recreational angling, and entanglement in fishing line
(Pritchard 1989, Enge et al. 2014b). Bush hooks, setlines, and trotlines are limited to a
total of 25 hooks for taking nongame fish for personal use; a $25 commercial fishing
license allows residents to deploy >25 hooks. These hooks are supposed to be clearly
marked with the harvester's name and address, but we seldom observed labeled hooks.
Bush hooks, setlines, and trotlines are prohibited in the Ochlockonee River between State
Road 20 and the Lake Talquin Power Dam and in the Apalachicola River between U.S.
Highway 90 and the Jim Woodruff Dam. The monofilament or gel spun fishing line
attached to the hook can cause severe digestive blockage resulting in injury or death
(Enge et al. 2014b). Ingested fish hooks can perforate the digestive tract lining and may
eventually cause death in turtles (Enge et al. 2014b). In the Suwannee drainage, 19% of
36 radiographed Macrochelys contained ingested fish hooks (Enge et al. 2014b). Based
on published life-history data, mortality of adult Macrochelys from ingested fish hooks is
sufficient to cause population declines (Steen and Robinson 2017). Macrochelys
populations are susceptible to declines from anthropogenic mortality and are slow to
recover because of the species’ life-history strategies of low recruitment, slow growth,
high adult survival, and long generation time (lverson 1991, Congdon et al. 1994, Folt et
al. 2016).
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Traps

		Stream		Site (Upper/Middle/Lower)		Trap #				Date Checked		Latitude		Longitude		Time Set (ET)		Time Checked(ET)		Trap Failure (Y/N)		Water Temp		Water Lvl		Water Clarity		Habitat		Canopy Cover		Downstream Cover		Cover Distance(m)		Bycatch/Quantity		Alligator Snapping Turtle Capture (Y/N)		Quantity		Pit Tag 		Pit Tag 		Pit Tag 		Pit Tag 		Comments

		Alaqua Creek		-		A1		445		9/13/18		30.55733		-86.17884		1900		840		N		75		Normal		Hazy		Main channel, forest floodplain		80		undercut bank		10		-		N

		Alaqua Creek		-		A1		318		10/2/18		30.55704		-86.17935		1842		841		N		75		Normal		Turbid		Main channel, floodplain swamp		50		log		5		loggerhead musk turtle (1m)		N

		Alaqua Creek		-		A2				9/13/18		30.55675		-86.17589		1908		833		N		75		Normal		Hazy		Main channel, forest floodplain		80		undercut bank, deep hole		0		-		N

		Alaqua Creek		-		A2				10/2/18		30.55671		-86.17866		1846		837		N		75		Normal		Turbid		Main channel, forest floodplain		60		undercut bank, deep hole		5		-		N

		Alaqua Creek		-		A3				9/13/18		30.55722		-86.17873		1914		830		N		75		Normal		Hazy		Main channel, forest floodplain		95		submerged gum trees, small limbs		10		-		N

		Alaqua Creek		-		A3				10/2/18		30.55509		-86.17901		1851		832		N		75		Normal		Turbid		Main channel, forest floodplain		80		small limbs, logs		10		-		N

		Alaqua Creek		-		A4				9/13/18		30.55551		-86.1794		1929		845		N		75		Normal		Hazy		Main channel, forest floodplain		70		flooded trees, small limbs		5		-		N

		Alaqua Creek		-		A4				10/2/18		30.55545		-86.17957		1910		905		N		75		Normal		Turbid		Main channel, forest floodplain		30		deep hole, logs, undercut bank		5		-		N

		Alaqua Creek		-		A5				9/13/18		30.55537		-86.1792		1933		850		N		75		Normal		Hazy		Main channel, forest floodplain		70		undercut bank		15		-		N

		Alaqua Creek		-		A5				10/2/18		30.55478		-86.17915		1920		855		N		75		Normal		Turbid		Main channel, forest floodplain		80		small limbs, cypress knees		10		-		N

		Alaqua Creek		-		A6				9/13/18		30.55509		-86.17901		1938		855		N		75		Normal		Hazy		Main channel, forest floodplain		60		log jam, undercut bank		5		sunfish (1)		N

		Alaqua Creek		-		A6				10/2/18		30.55541		-86.17907		1927		900		N		75		Normal		Turbid		Main channel, forest floodplain		80		logs, undercut bank		5		-		N

		Apalachicola		Lower		AP1				5/3/19		29.88707		-85.01489		1511		945		N		75		High		Hazy		floodplain swamp		100		small branches & roots		10				N

		Apalachicola		Lower		AP10				5/3/19		29.85919		-85.01633		1808		813		N		75		High		Hazy		floodplain swamp, mouth of small slough		70		large logs		60				Y		1		BFF4EDA

		Apalachicola		Lower		AP11				5/3/19		29.86066		-85.01325		1825		825		N		75		High		Hazy		floodplain swamp; 80 m into large slough		70		large log jam		20				N

		Apalachicola		Lower		AP12				5/3/19		29.86918		-85.01212		1847		935		N		75		High		Hazy		floodplain swamp; mouth of slough		80		small logs & roots		10				N

		Apalachicola		Lower		AP2				5/3/19		29.88283		-85.01507		1528		951		N		75		High		Hazy		floodplain swamp		10		willows		15				Y		1		BFF4EB6

		Apalachicola		Lower		AP3				5/3/19		29.87765		-85.01508		1550		957		N		75		High		Hazy		floodplain swamp		50		willows		20				N

		Apalachicola		Lower		AP4				5/3/19		29.87433		-85.01299		1606		1003		N		75		High		Hazy		floodplain swamp, mouth of vegetated creek		30		logs & roots		15				N

		Apalachicola		Lower		AP5				5/3/19		29.85364		-85.02555		1642		732		N		75		High		Hazy		floodplain swamp		90		large logs & roots		5				N

		Apalachicola		Lower		AP6				5/3/19		29.85404		-85.02287		1653		740		N		75		High		Hazy		floodplain swamp		50		small branches & roots		10				Y		1		BFF4EDE

		Apalachicola		Lower		AP7				5/3/19		29.85463		-85.0211		1709		744		N		75		High		Hazy		floodplain swamp		40		large logs		10				N

		Apalachicola		Lower		AP8				5/3/19		29.85348		-85.01984		1725		750		N		75		High		Hazy		floodplain swamp, mouth of small slough		75		overturned boat & logs		10				N

		Apalachicola		Lower		AP9				5/3/19		29.85663		-85.01685		1743		755		N		75		High		Hazy		floodplain swamp		60		large fallen tree		25				N

		Apalachicola		Upper		AR1				7/11/18		30.63452		-84.90498		1622		1155		N		77		Normal		Turbid		River Channel, Willow overhang		60		Snags, bridge embankment		40		-		N

		Apalachicola		Upper		AR10				7/11/18		30.57848		-84.94938		1831		1000		N		77		Normal		Turbid		river channel, bank		70		old cypress snag		50		-		N

		Apalachicola		Upper		AR11				7/11/18		30.57841		-84.96695		1852		952		N		77		Normal		Turbid		river channel, bank		70		old cypress snag		50		slider (1/F)		N

		Apalachicola		Upper		AR12				7/11/18		30.57493		-84.96727		1912		944		N		77		Normal		Turbid		river channel, overhanging small trees		75		log jam, tree fall		150		Flathead catfish (1)		N

		Apalachicola		Upper		AR2				7/11/18		30.6301		-84.90549		1637		1149		N		77		Normal		Turbid		River Channel, Willow overhang		75		Log jam		20		-		N

		Apalachicola		Upper		AR3				7/11/18		30.62649		-84.90297		1645		1136		N		77		Normal		Turbid		River channel along bank		50		overhangs, snags		40		Flathead catfish (1)		N

		Apalachicola		Upper		AR4				7/11/18		30.61389		-84.91656		1711		1131		N		77		Normal		Turbid		river channel, along steep sandy bank		25		misc snags, log jams		50		slider (1/M), flathead catfish (1)		N

		Apalachicola		Upper		AR5				7/11/18		30.61393		-84.92519		1719		1115		N		77		Normal		Turbid		river channel, willow thicket		90		misc. overhangs, snags		<0-150		-		N

		Apalachicola		Upper		AR6				7/11/18		30.6089		-84.93278		1728		1105		N		77		Normal		Turbid		river channel		30		treefall		40		-		N

		Apalachicola		Upper		AR7				7/11/18		-		-		-		-		N		77		Normal		Turbid		River channel, overhanging cypress		90		misc. snags		30-100		-		Y		1		BCB185F

		Apalachicola		Upper		AR8				7/11/18		30.59568		-84.94607		1802		1040		N		77		Normal		Turbid		river channel, willow thicket		75		log jam		15		-		N

		Apalachicola		Upper		AR9				7/11/18		30.58662		-84.94627		-		1013		N		77		Normal		Turbid		river channel		0		treefall		50		slider (1/M) 		Y		1		BCB186F

		Apalachicola		Middle		AR13				7/12/18		30.13453		-85.13866		1411		1110		N		78		Normal		Turbid		river channel, maple overhang		65		log jam, roots		5		slider (1/M)		N

		Apalachicola		Middle		AR14				7/12/18		30.13066		-85.13922		1425		1105		N		78		Normal		Turbid		river channel, sand bank w/ cypress		70		log jam, roots		80		longnose gar (1)		N

		Apalachicola		Middle		AR15				7/12/18		30.12613		-85.14624		1447		1100		N		78		Normal		Turbid		river channel, birch overhang		75		limb overhang		30		slider (1/M)		N

		Apalachicola		Middle		AR16				7/12/18		30.11958		-85.13605		1504		1051		N		78		Normal		Turbid		river channel, mixed hw overhang		60		log jam		15		-		N

		Apalachicola		Middle		AR17				7/12/18		30.11439		-85.13145		1530		1040		N		78		Normal		Turbid		River Channel, Willow overhang		50		log jam, roots		100		Flathead catfish (1)		N

		Apalachicola		Middle		AR18				7/12/18		30.11514		-85.13834		1542		1033		N		78		Normal		Turbid		river channel, birch overhang		80		log jam		100		-		N												Trap appeared to be tampered with

		Apalachicola		Middle		AR19				7/12/18		30.11669		-85.14065		1551		950		N		78		Normal		Turbid		river channel, birch overhang		90		log jam		50		slider (1/M)		Y		2		BCB182F		BCB181F						Attention to scute numbering

		Apalachicola		Middle		AR20				7/12/18		30.1099		-85.13847		1614		942		N		78		Normal		Turbid		river channel, willow overhang on old house boat		85		log jam		150		slider (1/M)		N

		Apalachicola		Middle		AR21				7/12/18		30.11263		-85.14508		1635		935		N		78		Normal		Turbid		river channel, mixed hw overhang		75		log jam		100		slider (1/M)		N

		Apalachicola		Middle		AR22				7/12/18		30.10736		-85.14735		1642		928		N		78		Normal		Turbid		river channel		70		limb overhang		20		-		N

		Apalachicola		Middle		AR23				7/12/18		30.10497		-85.14783		1710		920		N		78		Normal		Turbid		river channel, birch overhang		60		limb overhang		30		slider (1/F), longnose gar (2)		N

		Apalachicola		Middle		AR24				7/12/18		30.102		-85.14583		1704		913		N		78		Normal		Turbid		river channel, birch overhang		80		log jam		20		slider (3/M), flathead catfish (1)		N

		Aucilla River		-		AU1		340		8/15/18		30.21061		-83.92179		1543		1005		N		76		Normal		Clear		Main channel, mesic hammock		15		undercut bank		10		bass (1)		N

		Aucilla River		-		AU2				8/15/18		30.21075		-83.92096		1523		1001		N		76		Normal		Clear		Main channel, mesic hammock		20		log		5		-		N

		Aucilla River		-		AU3				8/15/18		30.21061		-83.92176		1543		1008		N		76		Normal		Clear		Main channel, mesic hammock		45		undercut bank		5		-		N

		Aucilla River		-		AU4				8/15/18		30.21007		-83.92204		1554		1021		N		76		Normal		Clear		Main channel, mesic hammock		30		undercut bank		10		-		N

		Aucilla River		-		AU5				8/15/18		30.20919		-83.92307		1611		1016		N		76		Normal		Clear		Main channel, mesic hammock		40		roots, undercut bank		10		-		N

		Aucilla River		-		AU6				8/15/18		30.21034		-83.92183		1624		1025		N		76		Normal		Clear		Main channel, mesic hammock		50		undercut bank		15		-		N

		Bear Creek		-		B1		225		7/19/18		30.35135		-85.40939		1504		855		N		73		Normal		Clear		main channel, pine forest, hardwood hammock		30		logs, undercut bank		10		-		N

		Bear Creek		-		B2				7/19/18		30.3516		-85.40927		1516		900		N		73		Normal		Clear		main channel, pine forest, hardwood hammock		45		logs		15		-		N

		Bear Creek		-		B3				7/19/18		30.35184		-85.409		1524		905		N		73		Normal		Clear		main channel, hardwood hammock		40		root system, undercut bank		5		-		N

		Bear Creek		-		B4				7/19/18		30.35095		-85.40988		1537		915		N		73		Normal		Clear		main channel, hardwood hammock		-		cut bank, roots		25		-		Y		1		BCB184A

		Bear Creek		-		B5				7/19/18		30.35075		-85.40944		1545		920		N		73		Normal		Clear		main channel, hardwood hammock		5		undercut bank, logs		20		-		N

		Bear Creek		-		B6				7/19/18		30.35078		-85.40992		1555		927		N		73		Normal		Clear		main channel, hardwood hammock		70		root, deep hole in bank		5		-		Y		1		BCB185A

		Big Coldwater Creek		-		BC1		970		8/7/18		30.71061		-86.97408		1841		900		N		77		High		Turbid		Main channel, hardwood swamp		75		limb overhang		10		-		N

		Big Coldwater Creek		-		BC2				8/7/18		30.7117		-86.97434		1851		910		N		77		High		Turbid		Main channel, mixed pine hardwood forest		70		log jam		15		-		N

		Big Coldwater Creek		-		BC3				8/7/18		30.71271		-86.97513		1909		921		N		77		High		Turbid		Main channel, mixed pine hardwood forest		45		root system		15		-		N

		Big Coldwater Creek		-		BC4				8/7/18		30.70804		-86.97085		1924		915		N		77		High		Turbid		Main channel on wooded bank		50		log jam		50		-		N

		Big Coldwater Creek		-		BC5				8/7/18		30.70733		-86.97042		1931		905		N		77		High		Turbid		Main channel on wooded bank		75		log jam		10		-		Y		2		BFF4F09		BFF4EE6

		Big Coldwater Creek		-		BC6				8/7/18		30.70604		-86.9705		1937		855		N		77		High		Turbid		Main channel on wooded bank		30		log jam		40		-		N

		Big Juniper Creek		-		BJ1		525		8/7/18		30.72877		-86.90037		1639		720		N		78		High		Hazy		Main channel, upland pine		30		log jam		5		-		N

		Big Juniper Creek		-		BJ2				8/7/18		30.72935		-86.89915		1651		730		N		78		High		Hazy		Main channel, upland pine		10		log jam		10		-		N

		Big Juniper Creek		-		BJ3				8/7/18		30.73001		-86.8992		1659		730		N		78		High		Hazy		Main channel, along wooded bank		70		log jam		30		loggerhead musk turtle (1)		N

		Big Juniper Creek		-		BJ4				8/7/18		30.73054		-86.89901		1712		725		N		78		High		Hazy		Main channel, along wooded bank		50		log jam		30		-		N

		Big Juniper Creek		-		BJ5				8/7/18		30.73103		-86.89797		1726		720		N		78		High		Hazy		Main channel, along wooded bank		70		log jam		30		-		N

		Big Juniper Creek		-		BJ6				8/7/18		30.72806		-86.89959		1737		742		N		78		High		Hazy		Main channel, upland pine		30		large limbs		35		-		Y		1		BFF4EE3

		Black Creek		-		B1		305		9/12/18		30.47364		-85.98892		1723		1050		N		74		Normal		Clear		Main channel, powerline right of way		0		undercut bank		5		-		N

		Black Creek		-		B2				9/12/18		30.47357		-85.9897		1730		1100		N		74		Normal		Clear		Main channel, mixed pine hardwood forest		65		large limbs		5		channel catfish (1)		N

		Black Creek		-		B3				9/12/18		30.47325		-85.98993		1741		1055		N		74		Normal		Clear		Main channel, mesic pine hardwood		80		undercut bank		0		-		N

		Black Creek		-		B4				9/12/18		30.47443		-85.98835		1802		1110		N		74		Normal		Clear		Main channel, mixed hardwood hammock		90		NA		> 100		-		N

		Black Creek		-		B5				9/12/18		30.47682		-85.84214		1905		1112		N		74		Normal		Clear		Main channel, hardwood hammock		60		roots, undercut bank		0		-		N

		Black Creek		-		B6				9/12/18		30.47458		-85.98756		1814		1115		N		74		Normal		Clear		Main channel, hardwood hammock		60		-		-		-		N

		Blackwater River		-		BW1		470		9/14/18		30.7227		-86.79837		1812		920		N		74		High		Clear		Main channel, forest floodplain		20		small logs		20		-		N

		Blackwater River		-		BW2				9/14/18		30.72235		-86.79841		1754		915		N		74		High		Clear		Main channel, forest floodplain		70		small logs		10		-		N

		Blackwater River		-		BW3				9/14/18		30.72142		-86.79903		1803		910		N		74		High		Clear		Main channel, forest floodplain		60		undercut bank, log jam		20		-		N

		Blackwater River		-		BW4				9/14/18		30.72299		-86.79986		1823		855		N		74		High		Clear		Main channel, upland pine		20		log		10		Florida softshell (1)		Y		1		BFF4F0A

		Blackwater River		-		BW5				9/14/18		30.72249		-86.80002		1830		845		N		74		High		Clear		Main channel, forest floodplain		90		small limbs, bushes		10		-		Y		1		BFF4F03

		Blackwater River		-		BW6				9/14/18		30.72243		-86.80054		1835		840		N		74		High		Clear		Main channel, forest floodplain, upland pine		80		small limbs, bushes		5		-		Y		1		BFF4ECB

		Boiling Creek				B1				6/5/19		30.56444		-86.86863		1550		830		N		78		Normal		Clear		Main channel, streamside bog		0		cypress		30				N

		Boiling Creek				B2				6/5/19		30.56286		-86.8663		1559		835		N		78		Normal		Clear		Main channel, streamside bog		10		NA						N

		Boiling Creek				B3				6/5/19		30.56267		-86.86588		1620		840		N		78		Normal		Clear		Main channel, streamside bog		10		bushes		20		American alligator (1)		N

		Boiling Creek				B4				6/5/19		30.56885		-86.87098		1638		940		N		78		Normal		Clear		Main channel, streamside bog		20		bushes		15				N

		Boiling Creek				B5				6/5/19		30.56764		-86.87077		1650		945		N		78		Normal		Clear		Main channel, streamside bog		40		NA						N

		Boiling Creek				B6				6/5/19		30.5672		-86.87018		1700		950		N		78		Normal		Clear		Main channel, streamside bog		40		NA						N

		Chipola River		-		CH1		1077		7/18/18		30.43223		-85.17068		1540		812		N		76		Normal		Turbid		main channel, high bank floodlplain		70		log jam		10		-		N

		Chipola River		-		CH2				7/18/18		30.43267		-85.16756		1556		808		N		76		Normal		Turbid		main channel, low flooplain		90		limb overhang/logs		30		-		N

		Chipola River		-		CH3				7/18/18		30.43414		-85.16561		1603		757		N		76		Normal		Turbid		main channel, ash overhang		60		log jam		30		-		N

		Chipola River		-		CH4				7/18/18		30.43229		-85.16688		1624		801		N		76		Normal		Turbid		main channel, cleared floodplain forest		95		log, root system		35		-		N

		Chipola River		-		CH5				7/18/18		30.43115		-85.17045		1638		820		N		76		Normal		Turbid		back water inlet, high bank forested floodplain		90		root system, stumps		15		-		N

		Chipola River		-		CH6				7/18/18		30.42938		-85.17264		1645		828		N		76		Normal		Turbid		main channel, cypress overhang, high floodplain		60		log jam, stump		35		yellow bellied slider X red-eared slider (1)		N

		Chipola River		#1		C1				6/27/19		30.71645		-85.20056		1807		825		N		80.5		Low		Hazy		Main channel, upland hardwood forest		10		cypress roots		0				N

		Chipola River		#1		C2				6/27/19		30.71597		-85.20111		1813		815		N		80.5		Low		Hazy		Main channel, upland hardwood forest		30		cypress knees		30		yellow-bellied slider (1)		N

		Chipola River		#1		C3				6/27/19		30.71565		-85.20168		1822		820		N		80.5		Low		Hazy		Main channel, upland hardwood forest		20		fallen tree		50				N

		Chipola River		#1		C4				6/27/19		30.71809		-85.19975		1840		849		N		80.5		Low		Hazy		Main channel, upland hardwood forest		40		sticks & roots		20				N

		Chipola River		#1		C5				6/27/19		30.71942		-85.1998		1849		844		N		80.5		Low		Hazy		Main channel, upland hardwood forest		40		cypress roots & branches		10				N

		Chipola River		#1		C6				6/27/19		30.72059		-85.19986		1902		840		N		80.5		Low		Hazy		Main channel, upland hardwood forest		10		fallen log		10				Y		1		BFF4EE0

		Choctawhatchee		Lower		CHO1				8/29/18		30.47542		-85.87555		744		900		N		77		Normal		Turbid		Main channel, forest floodplain		75		roots, cypres knees		5		-		N

		Choctawhatchee		Lower		CHO10				8/29/18		30.46583		-85.89101		939		942		N		77		Normal		Turbid		Main channel, mixed forest flooplain		10		root system, undercut bank		10		-		N

		Choctawhatchee		Lower		CHO11				8/29/18		30.46346		-85.89196		950		947		N		77		Normal		Turbid		Main channel, mixed mesic forest		35		logs		10		-		N

		Choctawhatchee		Lower		CHO12				8/29/18		30.45863		-85.89524		1002		951		N		77		Normal		Turbid		Main channel, mixed mesic forest		45		log jam, undercut bank		10		-		N

		Choctawhatchee		Lower		CHO2				8/29/18		30.47351		-85.87618		756		903		N		77		Normal		Turbid		Main channel, forest floodplain		5		log jam		10		-		N

		Choctawhatchee		Lower		CHO3				8/29/18		30.4716		-85.87675		805		905		N		77		Normal		Turbid		Main channel, mixed pine hardwood forest		5		log jam		10		-		N

		Choctawhatchee		Lower		CHO4				8/29/18		30.46806		-85.87769		817		910		N		77		Normal		Turbid		Main channel, forest floodplain		35		logs		10		-		N

		Choctawhatchee		Lower		CHO5				8/29/18		30.45509		-85.88097		825		915		N		77		Normal		Turbid		Main channel, mixed mesic forest		0		large root system		15		-		N

		Choctawhatchee		Lower		CHO6				8/29/18		30.46785		-85.88767		849		920		N		77		Normal		Turbid		Main channel, mixed forest floodplain		10		logs		25		-		N

		Choctawhatchee		Lower		CHO7				8/29/18		30.47121		-85.88615		904		925		N		77		Normal		Turbid		Main channel, mixed mesic forest		10		log		0		-		N

		Choctawhatchee		Lower		CHO8				8/29/18		30.47331		-85.88701		914		930		N		77		Normal		Turbid		Main channel, mixed mesic forest		25		logs		50		-		N

		Choctawhatchee		Lower		CHO9				8/29/18		30.47132		-85.88876		923		934		N		77		Normal		Turbid		Main channel, mixed forest flooplain		15		logs		10		spiny softshell (1)		N

		Choctawhatchee		Upper		CHO13				8/30/18		30.98974		-85.83051		1055		920		N		77		Normal		Hazy		Main channel, mixed hardwood pine forest		40		submerged living cypress		10		-		N

		Choctawhatchee		Upper		CHO14				8/30/18		30.98498		-85.82942		1103		925		N		77		Normal		Hazy		Main channel, mixed hardwood pine forest		30		logs, willows		40		-		N

		Choctawhatchee		Upper		CHO15				8/30/18		30.98266		-85.82806		1110		930		N		77		Normal		Hazy		Main channel, mixed hardwood pine forest		40		small logs 		5		-		N

		Choctawhatchee		Upper		CHO16				8/30/18		30.97943		-85.82591		1123		934		N		77		Normal		Hazy		Main channel, mixed hardwood pine forest		60		logs		30		-		N

		Choctawhatchee		Upper		CHO17				8/30/18		30.97146		-85.82317		1131		940		N		77		Normal		Hazy		Main channel, mixed hardwood pine forest		60		large overhang, subemerged willow		15		-		N

		Choctawhatchee		Upper		CHO18				8/30/18		30.96924		-85.82392		1137		946		N		77		Normal		Hazy		Main channel, mixed hardwood pine forest		70		small snags, submerged willow overhang		30		channel catfish (1)		Y		1		BFF4ED2

		Choctawhatchee		Upper		CHO19				8/30/18		30.96715		-85.82565		1143		1003		N		77		Normal		Hazy		Main channel, clearcut forest		30		log jam		20		-		N

		Choctawhatchee		Upper		CHO20				8/30/18		30.96599		-85.82789		1149		1009		N		77		Normal		Hazy		Main channel, mixed hardwood pine forest		30		log jam		30		-		N

		Choctawhatchee		Upper		CHO21				8/30/18		30.96348		-85.83194		1201		1016		N		77		Normal		Hazy		Main channel, mixed hardwood pine forest		10		large treefall, living overhang		30		spiny softshell (1AF)		N

		Choctawhatchee		Upper		CHO22				8/30/18		30.96012		-85.83301		1210		1022		N		77		Normal		Hazy		Main channel, mixed hardwood pine forest		50		snags, submerged willow		15		spiny softshell (2AM)		N

		Choctawhatchee		Upper		CHO23				8/30/18		30.95971		-85.83863		1224		1029		N		77		Normal		Hazy		Main channel, mixed hardwood pine forest		70		logs		50		longnose gar (1)		N

		Choctawhatchee		Upper		CHO24				8/30/18		30.95632		-85.84094		1228		1040		N		77		Normal		Hazy		River bank at utility right of way through mixed hardwood forest		10		logs		25		spiny softshell (5AF)		N

		Choctawhatchee		Lower		CHO25				9/28/18		30.4735		-85.87613		1351		810		N		78		Normal		Turbid		Main channel, forest floodplain		0		larg log		5		-		N

		Choctawhatchee		Lower		CHO26				9/28/18		30.47174		-85.87541		1359		802		N		78		Normal		Turbid		Main channel, floodplain swamp		70		cypress knees		0		-		N

		Choctawhatchee		Lower		CHO27				9/28/18		30.47157		-85.87669		1409		814		N		78		Normal		Turbid		Main channel, forest floodplain		0		large log 		5		-		N

		Choctawhatchee		Lower		CHO28				9/28/18		30.46915		-85.87613		1433		916		N		78		Normal		Turbid		Main channel, forest floodplain		0		exposed roots, undercut bank, small limbs		10		-		N

		Choctawhatchee		Lower		CHO29				9/28/18		30.46676		-85.88074		1443		822		N		78		Normal		Turbid		Main channel, floodplain swamp		60		submerged willows		5		longnose gar (1)		N

		Choctawhatchee		Lower		CHO30				9/28/18		30.46549		-85.88626		1453		908		N		78		Normal		Turbid		Main channel fores floodplain, swamp		30		mouth of slough, logs, deep hole		10		-		N

		Choctawhatchee		Lower		CHO31				9/28/18		30.46628		-85.88628		1504		828		N		78		Normal		Turbid		Main channel, forest floodplain		90		submerged willows		0		spotted gar (1)		N

		Choctawhatchee		Lower		CHO32				9/28/18		30.46785		-85.88762		1511		902		N		78		Normal		Turbid		Main channel, forest floodplain, hardwood hammocl		20		undercut bank, log jam		0		-		N

		Choctawhatchee		Lower		CHO33				9/28/18		30.47246		-85.88499		1534		835		N		78		Normal		Turbid		Main channel, floodplain swamp		70		log, exposed roots, undercut bank		15		-		N

		Choctawhatchee		Lower		CHO34				9/28/18		30.47141		-85.88873		1541		849		N		78		Normal		Turbid		Main channel, floodplain swamp		70		logs		10		-		N

		Choctawhatchee		Lower		CHO35				9/28/18		30.46712		-85.89066		855		843		N		78		Normal		Turbid		Main channel, forest floodplain		0		log jam		0		-		N

		Choctawhatchee		Lower		CHO36				9/28/18		30.46995		-85.88692		855		857		N		78		Normal		Turbid		Main channel, forest floodplain		25		log jam, undercut bank		0		gar (1)		N

		Choctawhatchee		Lower		CH01				5/29/19		30.48377		-85.86986				900				78		Low		Hazy		Main channel, mixed bottomland hardwoods				overhanging buttresses & roots		70				N

		Choctawhatchee		Lower		CH02				5/29/19		30.482		-85.87236				917				78		Low		Hazy		Main channel, mixed bottomland hardwoods		60		overhaning large roots		10				N

		Choctawhatchee		Lower		CH03				5/29/19		30.48111		-85.87192				914				78		Low		Hazy		Main channel, mixed bottomland hardwoods		40		overhanging cypress butresses		10				N

		Choctawhatchee		Lower		CH04				5/29/19		30.4787		-85.87418				912				78		Low		Hazy		Main channel, mixed bottomland hardwoods		40		large treefall		30				N

		Choctawhatchee		Lower		CH05				5/29/19		30.47681		-85.87402				910				78		Low		Hazy		Main channel, mixed bottomland hardwoods		60		large overhanging cypress butresses		20		sunfish (2)		N

		Choctawhatchee		Lower		CH06				5/29/19		30.47455		-85.87588				900				78		Low		Hazy		Main channel, mixed bottomland hardwoods		35		large overhanging cypress butresses		30				N

		Choctawhatchee		Lower		CH07				5/29/19		30.46693		-85.88758				830				78		Low		Hazy		Main channel, mixed bottomland hardwoods		50		overhangs &small snags		20				N

		Choctawhatchee		Lower		CH08				5/29/19		30.46553		-85.88634				834				78		Low		Hazy		Main channel, mixed bottomland hardwoods		65		large submerged tree		20				N

		Choctawhatchee		Lower		CH09				5/29/19		30.46606		-85.88365				840				78		Low		Hazy		Main channel, mixed bottomland hardwoods				overhanging cypress & large snags		30				N

		Choctawhatchee		Lower		CH10				5/29/19		30.46673		-85.87762				845				78		Low		Hazy		Main channel, mixed bottomland hardwoods		40		small snags & deadfalls						N

		Choctawhatchee		Lower		CH11				5/29/19		30.46821		-85.87732				851				78		Low		Hazy		Main channel, mixed bottomland hardwoods				large cypress buttresses		20				N

		Choctawhatchee		Lower		CH12				5/29/19		30.46959		-85.87569				856				78		Low		Hazy		Main channel, mixed bottomland hardwoods		75		large cypress buttresses & treefall		30		loggerhead musk turtle (2)		N

		Choctawhatchee		Middle		CH01				10/9/18		30.67271		-85.87168		1725		800		N		78		Low		Hazy		Main channel, forest floodplain		35		log jam		5		yellow bellied slider (1)		N

		Choctawhatchee		Middle		CH10				10/9/18		30.65837		-85.87909		1842		832		N		78		Low		Hazy		Main channel, forest floodplain		50		logs, exposed roots		10		-		N

		Choctawhatchee		Middle		CH11				10/9/18		30.65572		-85.88654		1854		837		N		78		Low		Hazy		Main channel, forest floodplain, mouth of oxbow		45		submerged willows, small limbs		15		-		N

		Choctawhatchee		Middle		CH12				10/9/18		30.65407		-85.89047		1901		844		N		78		Low		Hazy		Main channel, forest floodplain		30		small logs, exposed roots		10		spotted gar (1), flathead catfish (1)		N

		Choctawhatchee		Middle		CH02				10/9/18		30.67013		-85.87153		1734		804		N		78		Low		Hazy		Main channel, forest floodplain		0		submerged willows		20		loggerhead musk turtle (1)		N

		Choctawhatchee		Middle		CH03				10/9/18		30.66566		-85.8717		1750		809		N		78		Low		Hazy		Main channel, floodplain swamp		45		submerged willows, logs		60		-		N

		Choctawhatchee		Middle		CH04				10/9/18		30.66251		-85.87298		1758		813		N		78		Low		Hazy		Main channel, forest floodplain		20		log jam		0		-		N

		Choctawhatchee		Middle		CH05				10/9/18		30.66179		-85.87489		1805		815		N		78		Low		Hazy		Main channel, forest floodplain		0		log jam		0		yellow bellied slider (1)		N

		Choctawhatchee		Middle		CH06				10/9/18		30.66029		-85.87304		1815		819		N		78		Low		Hazy		Main channel, forest floodplain/swamp		0		log jam		10		-		N

		Choctawhatchee		Middle		CH07				10/9/18		30.6587		-85.87515		1821		822		N		78		Low		Hazy		Main channel, mixed hammock		0		log jam		0		-		N

		Choctawhatchee		Middle		CH08				10/9/18		30.65936		-85.87754		1828		825		N		78		Low		Hazy		Main channel, forest floodplain, mouth of slough		10		logs		5		-		N

		Choctawhatchee		Middle		CH09				10/9/18		30.66177		-85.87782		1833		829		N		78		Low		Hazy		Main channel, forest floodplain/swamp		80		logs, submerged willows		5		-		N

		Choctawhatchee		Middle		CHO13				9/27/18		30.67538		-85.87		1413		846		N		78		Normal		Turbid		Mouth of slough, forest floodplain		0		logs, log jam		20		black crappie (1)		N

		Choctawhatchee		Middle		CHO14				9/27/18		30.67271		-85.87168		1418		847		N		78		Normal		Turbid		Main channel, forest floodplain		35		large log, undercut bank		10		longnose gar (1), flathead catfish (1)		N

		Choctawhatchee		Middle		CHO15				9/27/18		30.67067		-85.87212		1428		850		N		78		Normal		Turbid		Main channel, hardwood hammock		0		log jam, undercut bank		0		Flathead catfish (1)		N

		Choctawhatchee		Middle		CHO16				9/27/18		30.66252		-85.87298		1439		910		N		78		Normal		Turbid		Main channel, forest floodplain		10		large log, undercut bank		0		spiny softshell (2), longnose gar (1)		N

		Choctawhatchee		Middle		CHO17				9/27/18		30.66266		-85.87479		1445		920		N		78		Normal		Turbid		Main channel, forest floodplain		0		log jam, undercut bank		0		yellow-bellied slider (1), Barbour's map turtle (1)		N

		Choctawhatchee		Middle		CHO18				9/27/18		30.66035		-85.87302		1449		925		N		78		Normal		Turbid		Main channel, mouth of slough		30		log jam		5		spiny softshell (1)		N

		Choctawhatchee		Middle		CHO19				9/27/18		30.66257		-85.8791		1506		931		N		78		Normal		Turbid		Main channel, forest floodplain		20		log, undercut bank, limestone rock		0		-		N

		Choctawhatchee		Middle		CHO20				9/27/18		30.6558		-85.88198		1517		936		N		78		Normal		Turbid		Main channel, forest floodplain		60		exposed roots, logs, undercut bank		5		-		N

		Choctawhatchee		Middle		CHO21				9/27/18		30.65682		-85.88496		1527		940		N		78		Normal		Turbid		Main channel, forest floodplain, hardwood swamp		40		log jam		50		-		N

		Choctawhatchee		Middle		CHO22				9/27/18		30.65553		-85.88778		1535		945		N		78		Normal		Turbid		Main channel, forest floodplain		10		log jam, undercut bank		15		spiny softshell (1)		N

		Choctawhatchee		Middle		CHO23				9/27/18		30.65638		-85.8903		1542		949		N		78		Normal		Turbid		Main channel, floodplain swamp		75		submerged willows, logs, exposed roots		10		-		N

		Choctawhatchee		Middle		CHO24				9/27/18		30.6537		-85.89022		1555		958		N		78		Normal		Turbid		Main channel, forest floodplain		65		logs, undercut bank		10		-		Y		1		BFF4EBE

		Choctawhatchee		Upper		CHO1				9/26/18		30.99002		-85.83127		1707		817		N		78		Normal		Turbid		Main channel, forest floodplain		45		cypress knees		0		-		N

		Choctawhatchee		Upper		CHO10				9/26/18		30.96441		-85.83129		1832		854		N		78		Normal		Turbid		Main channel, forest floodplain		20		submerged willows, limbs		10		Flathead catfish (1)		N

		Choctawhatchee		Upper		CHO11				9/26/18		30.9598		-85.83378		1839		858		N		78		Normal		Turbid		Main channel, forest floodplain, eddy		30		eddy, logs, submerged willows		10		-		N

		Choctawhatchee		Upper		CHO12				9/26/18		30.95682		-85.84087		1851		903		N		78		Normal		Turbid		Mouth of slough, forest floodplain		55		logs, mouth of slough		5		-		N

		Choctawhatchee		Upper		CHO2				9/26/18		30.98952		-85.83042		1712		821		N		78		Normal		Turbid		Main channel, forest floodplain		30		cypress knees		5		Barbour's map turtle (1)		N

		Choctawhatchee		Upper		CHO3				9/26/18		30.98515		-85.82949		1718		824		N		78		Normal		Turbid		Main channel, mixed mesic forest		0		logs		10		loggerhead musk (1)		N

		Choctawhatchee		Upper		CHO4				9/26/18		30.98283		-85.82808		1723		827		N		78		Normal		Turbid		Main channel, mixed mesic forest		10		logs, undercut bank		15		-		N

		Choctawhatchee		Upper		CHO5				9/26/18		30.98048		-85.82561		1728		833		N		78		Normal		Turbid		Main channel, forest floodplain		85		submerged willow, small logs		0		-		N

		Choctawhatchee		Upper		CHO6				9/26/18		30.97939		-85.82585		1735		837		N		78		Normal		Turbid		Main channel, mixed mesic forest		20		logs, small limbs, exposed roots		5		channel catfish (1)		N

		Choctawhatchee		Upper		CHO7				9/26/18		30.97596		-85.82278		1743		840		N		78		Normal		Turbid		Main channel, forest floodplain		75		submerged willows		10		-		N

		Choctawhatchee		Upper		CHO8				9/26/18		30.96878		-85.82425		1752		844		N		78		Normal		Turbid		Main channel, agricultual field		40		submerged willows, logs, undercut bank		5		0		N

		Choctawhatchee		Upper		CHO9				9/26/18		30.96715		-85.82567		1800		850		N		78		Normal		Turbid		Main channel, agricultual field		40		log jam		0		-		N

		Choctawhatchee		Middle		CHO1				7/20/18		30.65692		-85.89021		1627		855		N		82		Normal		Turbid		main channel, forested flooplain		75		tree, root system		10		-		N

		Choctawhatchee		Middle		CHO10				7/20/18		30.66265		-85.87475		1840		956		N		82		Normal		Turbid		main channel, forested flooplain		0		log jam		15		yellow bellied slider (5)		N

		Choctawhatchee		Middle		CHO11				7/20/18		30.66039		-85.87936		1855		929		N		82		Normal		Turbid		main channel, forested flooplain, shallow bank		75		large limbs		10		-		N

		Choctawhatchee		Middle		CHO12				7/20/18		30.6543		-85.88618		1911		915		N		82		Normal		Turbid		oxbow, hardwood swamp		40		logs, limbs		15		-		N

		Choctawhatchee		Middle		CHO2				7/20/18		30.65665		-85.88813		1643		905		N		82		Normal		Turbid		main channel, forested flooplain		0		overhanging willow		10		-		N

		Choctawhatchee		Middle		CHO3				7/20/18		30.6558		-85.88645		1706		910		N		82		Normal		Turbid		main channel, forested flooplain		30		logs		50		-		N

		Choctawhatchee		Middle		CHO4				7/20/18		30.65517		-85.8831		1713		920		N		82		Normal		Turbid		main channel, forested flooplain		35		small limbs, roots		5		-		N

		Choctawhatchee		Middle		CHO5				7/20/18		30.65681		-85.88108		1727		925		N		82		Normal		Turbid		main channel, forested flooplain, slack water		0		logs, roots, overhanging branches		10		-		N

		Choctawhatchee		Middle		CHO6				7/20/18		30.65746		-85.88136		1735		102		N		82		Normal		Turbid		main channel, forested flooplain		20		logs, roots 		15		bluegill (1)		N

		Choctawhatchee		Middle		CHO7				7/20/18		30.66176		-85.87788		1800		837		N		82		Normal		Turbid		main channel, forested flooplain		70		log jam		10		-		N

		Choctawhatchee		Middle		CHO8				7/20/18		30.65961		-85.87804		1816		941		N		82		Normal		Turbid		main channel, forested flooplain		5		log jam		30		-		N

		Choctawhatchee		Middle		CHO9				7/20/18		30.65953		-85.87324		1830		850		N		82		Normal		Turbid		main channel, forested flooplain		0		log jam		10		-		N

		Crooked River				CR1		573		4/18/19		29.92919		-84.62734		1451		1026		N		74		High		Hazy		Main channel, mesic hammock		30		trees & branches		5				N

		Crooked River				CR2				4/18/19		29.92967		-84.62762		1501		1030		N		74		High		Hazy		Main channel, mesic hammock		0		sawgrass		2				N

		Crooked River				CR3				4/18/19		29.93081		-84.62879		1524		1045		N		74		High		Hazy		Main channel, mesic hammock		30		fallen boat dock		10				N

		Crooked River				CR4				4/18/19		29.92934		-84.62688		1545		1023		N		74		High		Hazy		Main channel, floodplain swamp		80		branches		15				N

		Crooked River				CR5				4/18/19		29.93047		-84.62862		1558		1040		N		74		High		Hazy		Main channel, floodplain swamp		50		sawgrass edge		0				N

		Crooked River				CR6				4/18/19		29.93101		-84.62991		1613		1050		N		74		High		Hazy		Main channel, mesic hammock		10		none		NA				N

		Cypress Creek		SR 73		CC1		243		5/9/19		30.27759		-85.24243		1346		1235		N		74.3		Normal		Hazy		main channel, hammock		30		bushes		10				Y		1		BFF4EF3

		Cypress Creek		SR 73		CC2				5/9/19		30.27773		-85.24271		1353		1230		N		74.3		Normal		Hazy		main channel, hammock		40		small bushes		0				N

		Cypress Creek		SR 73		CC3				5/9/19		30.27721		-85.24144		1410		1300		N		74.3		Normal		Hazy		main channel, floodplain forest		50		cypress knees		20				N

		Cypress Creek		SR 73		CC4				5/9/19		30.27714		-85.24122		1417		1255		N		74.3		Normal		Hazy		main channel, floodplain swamp		40		bushes & branches		2				Y		1		BFF4EE2

		Cypress Creek		SR 73		CC5				5/9/19		30.27676		-85.2408		1428		1245		N		74.3		Normal		Hazy		main channel, floodplain forest		50		undercut bank		30				N

		Cypress Creek		SR 73		CC6				5/9/19		30.2767		-85.24087		1436		1246		N		74.3		Normal		Hazy		main channel, hammock		20				NA				Y		1		BFF4F08

		Dog Island				1				6/26/19		29.80525		-84.58981		1700		1000		N		84		Normal		Clear		Firehouse Pond		0								N

		Dog Island				2				6/26/19		29.80496		-84.5899		1715		1005		N		84		Normal		Clear		Firehouse Pond		0								N

		Dog Island				3				6/26/19		29.80513		-84.5901		1715		1020		N		84		Normal		Clear		Firehouse Pond		0								N

		Dog Island				4				6/26/19		29.80788		-84.5811		1730		1030		N		85		Normal		Clear		Bream Pond		0								N

		Dog Island				5				6/26/19		29.80788		-84.5811		1730		1030		N		85		Normal		Clear		Bream Pond		0								N

		Dog Island				6				6/26/19		29.80806		-84.58135		1755		1045		N		85		Normal		Clear		Bream Pond		0								N

		Dry Creek				D1				6/27/19		30.68904		-85.23655		1636		1025		N		76		Low		Hazy		Main channel, floodplain swamp		5		log jam		50				Y		2		BFF4ED1		BFF4EB1

		Dry Creek				D2				6/27/19		30.68927		-85.2364		1640		1055		Y		76		Low		Hazy		Main channel, floodplain swamp		50		willows		0				N

		Dry Creek				D3				6/27/19		30.68935		-85.23608		1649		1110		N		76		Low		Hazy		Main channel, floodplain swamp		0		fallen tree		30				N

		Dry Creek				D4				6/27/19		30.68973		-85.23642		1707		1110		N		76		Low		Hazy		Main channel, floodplain swamp		20								N

		Dry Creek				D5				6/27/19		30.68977		-85.23675		1710		1120		N		76		Low		Hazy		Main channel, floodplain swamp		0		log jam		50				N

		Dry Creek				D6				6/27/19		30.68955		-85.23624		1718		1105		N		76		Low		Hazy		Main channel, floodplain swamp		5								N

		Econfina Creek		CR 388		EC1		755		5/8/19		30.38403		-85.55562		1655		930		N		72.5		Normal		Clear		main channel, hammock		20		trees & branches		2				Y		1		BFF4EB3

		Econfina Creek		CR 388		EC2				5/8/19		30.38346		-85.55478		1703		1005		N		72.5		Normal		Clear		main channel, hammock		20		root mats		2				N

		Econfina Creek		CR 388		EC3				5/8/19		30.38278		-85.55338		1717		1010		N		72.5		Normal		Clear		main channel, floodplain swamp		30		cypress trees & knees		2				Y		1		BFF4E06

		Econfina Creek		CR 388		EC4				5/8/19		30.38576		-85.55712		1730		1030		N		72.5		Normal		Clear		main channel, floodplain swamp		20		branches		0				N

		Econfina Creek		CR 388		EC5				5/8/19		30.38668		-85.55656		1748		1035		N		72.5		Normal		Clear		main channel, hammock		20		branches & undercut bank		0		sucker		Y		1		BFF4F04

		Econfina Creek		CR 388		EC6				5/8/19		30.38706		-85.5571		1757		1040		N		72.5		Normal		Clear		main channel, hammock		10		logs		2				y		1		BFF4EDB

		Econfina Creek		-		EC1		186		7/18/18		30.55517		-85.43552		1958		1340		Y		76		Normal		Clear		main channel, hardwood hammock		65		undercut bank, limbs		25		-		N												Bait out of water, water level drop

		Econfina Creek		-		EC2				7/18/18		30.5552		-85.4359		2008		1345		N		76		Normal		Clear		main channel, hardwood hammock		90		limbs		30		-		N

		Econfina Creek		-		EC3				7/18/18		30.555		-85.43625		2015		1350		Y		76		Normal		Clear		main channel, hardwood hammock		75		logs		30		-		N												bait out of water, very fast current

		Econfina Creek		-		EC4				7/18/18		30.55528		-85.4345		2031		1320		Y		76		Normal		Clear		main channel, blackwater stream		80		log		20		-		N												bait out of water, water level drop

		Econfina Creek		-		EC5				7/18/18		30.55536		-85.4345		2030		1325		N		76		Normal		Clear		main channel, hardwood hammock		70		log		45		-		N

		Econfina Creek		-		EC6				7/18/18		30.55534		-85.43517		2100		1345		N		76		Normal		Clear		main channel, under bridge		65		overhang branches, undercut bank		10		-		N

		Escambia		Lower		ES1				8/21/18		30.69934		-87.2705		1529		925		N		76		High		Chocolate Milk		Main channel, bottomland hardwood forest		35		logs		50		-		N

		Escambia		Lower		ES10				8/21/18		30.68322		-87.26659		1702		1030		N		76		High		Main channel, bottomland hardwood forest		Main channel, bottomland hardwood forest		70		logs		20		flathead catfish (1)		N

		Escambia		Lower		ES11				8/21/18		30.68186		-87.26653		1709		1035		N		76		High		Chocolate Milk		Main channel, bottomland hardwood forest		60		logs		40		common snapping turtle (1)		Y		1		BFF4ECD

		Escambia		Lower		ES12				8/21/18		30.67855		-87.26725		1722		915		N		76		High		Chocolate Milk		Main channel, bottomland hardwood forest		60		logs		60		-		Y		1		BFF4EEA

		Escambia		Lower		ES2				8/21/18		30.69857		-87.27377		1542		930		N		76		High		Chocolate Milk		Main channel, bottomland hardwood forest		25		overhanging trees, steep bank		15		-		N

		Escambia		Lower		ES3				8/21/18		30.69543		-87.27144		1548		933		N		76		High		Chocolate Milk		Main channel, bottomland hardwood forest		80		large treefall		30		-		Y		1		BFF4ECF

		Escambia		Lower		ES4				8/21/18		30.69403		-87.27261		1557		945		N		76		High		Chocolate Milk		Main channel, bottomland hardwood, large open lagoon		75		large treefall		40		Escambia map turtle (1/J)		N

		Escambia		Lower		ES5				8/21/18		30.69147		-87.27087		1616		950		N		76		High		Chocolate Milk		Main channel, river swamp		50		logs		10		-		N

		Escambia		Lower		ES6				8/21/18		30.68897		-87.26786		1624		1000		N		76		High		Chocolate Milk		Main channel, bottomland hardwood forest		65		NA		200		-		N

		Escambia		Lower		ES7				8/21/18		30.68804		-87.26493		1633		1010		N		76		High		Chocolate Milk		Main channel, bottomland hardwood forest		45		logs, small limbs		40		Escambia map turtle (1/A/F), channel catfish (1)		N

		Escambia		Lower		ES8				8/21/18		30.68598		-87.26594		1649		1014		N		76		High		Chocolate Milk		Main channel, willow thicket, bottomland hardwood forest		90		logs, limb overhang		20		-		N

		Escambia		Lower		ES9				8/21/18		30.68448		-87.26624		1656		1025		N		76		High		Chocolate Milk		Main channel, bottomland hardwood forest		55		logs		20		-		N

		Escambia		Middle		ES13				8/22/18		30.81187		-87.29224		1256		925		N		76		High		Chocolate Milk		Main channel, forest floodplain		50		logs		10		Escambia map turtle (1/M)		N

		Escambia		Middle		ES14				8/22/18		30.8091		-87.29411		1308		930		N		76		High		Chocolate Milk		Main channel, forest floodplain		10		large limbs, logs		25		Escambia map turtle (1/M)		N

		Escambia		Middle		ES15				8/22/18		30.80871		-87.29698		1318		928		N		76		High		Chocolate Milk		Main channel, forest floodplain		70		logs		15		-		N

		Escambia		Middle		ES16				8/22/18		30.80715		-87.29628		1327		940		N		76		High		Chocolate Milk		Main channel, forest floodplain		25		logs		35		flathead catfish (1)		N

		Escambia		Middle		ES17				8/22/18		30.80253		-87.29772		1334		946		N		76		High		Chocolate Milk		Main channel, forest floodplain		45		log jam		50		-		N

		Escambia		Middle		ES18				8/22/18		30.802		-87.30347		1345		952		N		76		High		Chocolate Milk		Main channel, forest floodplain		70		large limb		15		-		N

		Escambia		Middle		ES19				8/22/18		30.80007		-87.30389		1354		1000		N		76		High		Chocolate Milk		Main channel, forest floodplain		30		logs		0		Escambia map turtle (2/F)		N

		Escambia		Middle		ES20				8/22/18		30.79938		-87.30312		1406		915		N		76		High		Chocolate Milk		Main channel, forest floodplain		80		log jam		50		-		N

		Escambia		Middle		ES21				8/22/18		30.79596		-87.30556		1427		1010		N		76		High		Chocolate Milk		Main channel, forest floodplain		40		root system		25		flathead catfish (1), channel catfish (1)		N

		Escambia		Middle		ES22				8/22/18		30.79363		-87.30554		1439		1015		N		76		High		Chocolate Milk		Main channel, forest floodplain		80		large limbs		30		spiny softshell (1), yellow bellied slider (1)		N

		Escambia		Middle		ES23				8/22/18		30.79235		-87.30612		1450		1020		N		76		High		Chocolate Milk		Main channel, forest floodplain		85		log jam		35		sunfish (1)		N

		Escambia		Middle		ES24				8/22/18		30.78997		-87.30154		1512		1030		N		76		High		Chocolate Milk		Main channel, forest floodplain		70		log jam		15		-		Y		2		BFF4F01		BFF4EC0

		Escambia		Upper		ES25				8/23/18		30.97642		-87.19024		1249		1055		N		76		High		Turbid		Main channel, mixed hardwood pine forest		60		sand bar		50		spiny softshell (1/M, 4/F)		N

		Escambia		Upper		ES26				8/23/18		30.97738		-87.19695		1340		1100		N		76		High		Turbid		Main channel, bottomland hardwood forest		70		log		5		-		Y		1		BFF4F0D

		Escambia		Upper		ES27				8/23/18		30.97363		-87.19932		1352		1033		N		76		High		Turbid		Main channel, along willow bank, bottomland hardwood forest		70		log jam		15		-		Y		3		BFF4EF4		BFF4EC3		BFF4ECC

		Escambia		Upper		ES28				8/23/18		30.96887		-87.21029		1424		1019		N		76		High		Turbid		Main channel, hardwood forest		40		large overhanging tree		40		spiny softshell (1/M)		N

		Escambia		Upper		ES29				8/23/18		30.69781		-87.2129		1433		1015		N		76		High		Turbid		Main channel, hardwood forest		60		small logs, overhanging branches		10		-		N

		Escambia		Upper		ES30				8/23/18		30.96399		-87.21664		1455		925		N		76		High		Turbid		Main channel, bottomland hardwood forest		90		logs		15		yellowbellied slider (1)		Y		1		BCB1815

		Escambia		Upper		ES31				8/23/18		30.96352		-87.22115		1524		922		N		76		High		Turbid		Main channel, bottomland hardwood forest		50		logs		150		-		N

		Escambia		Upper		ES32				8/23/18		30.96276		-87.22147		1530		915		N		76		High		Turbid		Main channel, mixed hardwood pine forest		60		overhanging tree 		40		river cooter (1), sunfish (1), flathead (1)		N

		Escambia		Upper		ES33				8/23/18		30.96235		-87.22535		1536		905		N		76		High		Turbid		Main channel, bottomland hardwood forest		50		large treefall		20		-		N

		Escambia		Upper		ES34				8/23/18		30.96402		-87.22153		1551		910		Y		76		High		Turbid		Main channel, bottomland hardwood forest		70		large treefall		30		-		N

		Escambia		Upper		ES35				8/23/18		30.96326		-87.21271		1608		935		N		76		High		Turbid		Main channel, willow sidewater swamp, open lagoon		80		emergent willows		0		-		Y		2		BFF4F02		BFF4EFC

		Escambia		Upper		ES36				8/23/18		30.97093		-87.20507		1617		1026		N		76		High		Turbid		Main channel, mixed hardwood pine forest		30		log jam		30		-		N

		Escambia		Lower		ES25				9/20/18		30.70188		-87.26752		1412		853		N		77		Normal		Turbid		Main channel, forest floodplain		60		log jam		0		-		Y		1		BFF4EF0

		Escambia		Lower		ES26				9/20/18		30.69963		-87.26848		1420		913		N		77		Normal		Turbid		Main channel, forest floodplain		75		large limbs, cypress knees		20		sunfish (1), flathead catfish (1)		N

		Escambia		Lower		ES27				9/20/18		30.69998		-87.27363		1427		918		N		77		Normal		Turbid		Main channel, floodplain swamp		40		cypress knees, flooded swamp cypress		0		-		N

		Escambia		Lower		ES28				9/20/18		30.69669		-87.27316		1440		923		N		77		Normal		Turbid		Main channel mouth of slough, forest floodplain		40		logs, large limbs		5		-		N

		Escambia		Lower		ES29				9/20/18		30.69398		-87.27261		1451		927		N		77		Normal		Turbid		Main channel, open floodplain		45		logs		20		Escambia map turtle (1F)		N

		Escambia		Lower		ES30				9/20/18		30.69254		-87.27272		1504		930		N		77		Normal		Turbid		Main channel, forest floodplain		40		logs, undercut bank		5		-		N

		Escambia		Lower		ES31				9/20/18		30.69385		-87.27044		1510		934		N		77		Normal		Turbid		Main channel, forest floodplain		10		logs, large limbs		0		crappie (1), flathead catfish (1)		N

		Escambia		Lower		ES32				9/20/18		30.69018		-87.26949		1523		938		N		77		Normal		Turbid		Main channel, forest floodplain		20		submerged willows, large limbs		10		Escambia map turtle (1F)		N

		Escambia		Lower		ES33				9/20/18		30.68609		-87.26637		1533		943		N		77		Normal		Turbid		Main channel, floodplain swamp		30		submerged willows, large limbs		15		-		N

		Escambia		Lower		ES34				9/20/18		30.68321		-87.26662		1540		949		N		77		Normal		Turbid		Main channel, floodplain swamp		60		logs		5		American alligator (1)		N

		Escambia		Lower		ES35				9/20/18		30.67903		-87.26862		1546		955		N		77		Normal		Turbid		Main channel, forest floodplain		55		log jam		0		-		N

		Escambia		Lower		ES36				9/20/18		30.67861		-87.26743		1607		1000		N		77		Normal		Turbid		Main channel, mouth of cypress swamp		70		cypress knees		5		-		N

		Escambia		Middle		ES13				9/19/18		30.81316		-87.29626		1128		848		N		77		High		Turbid		Main channel, forest floodplain		0		log jam		10		-		Y		1		BFF4EC

		Escambia		Middle		ES14				9/19/18		30.8122		-87.2926		1138		902		N		77		High		Turbid		Main channel, forest floodplain		40		large submerged willow		5		sunfish (1), Escambia map turtle (1M)		N

		Escambia		Middle		ES15				9/19/18		30.80912		-87.2942		1150		906		N		77		High		Turbid		Main channel, forest floodplain		20		small limbs, log		20		-		N

		Escambia		Middle		ES16				9/19/18		30.8083		-87.29651		1203		910		N		77		High		Turbid		Main channel, forest floodplain, inside bend		80		flooded willows		5		-		N

		Escambia		Middle		ES17				9/19/18		30.80477		-87.29765		1212		916		N		77		High		Turbid		Main channel, forest floodplain		60		large limbs		15		-		N

		Escambia		Middle		ES18				9/19/18		30.80229		-87.29784		1220		920		N		77		High		Turbid		Main channel, forest floodplain		85		log, large limbs		5		-		N

		Escambia		Middle		ES19				9/19/18		30.80158		-87.30183		1244		925		N		77		High		Turbid		Main channel, forest floodplain		80		large submerged willow		0		spiny softshell (1)		N

		Escambia		Middle		ES20				9/19/18		30.80142		-87.30383		1249		929		N		77		High		Turbid		Main channel, forest floodplain		10		log jam		5		-		N

		Escambia		Middle		ES21				9/19/18		30.79847		-87.30405		1310		936		N		77		High		Turbid		Main channel, forest floodplain		40		log jam		15		river cooter (1), Escambia map turtle (1)		N

		Escambia		Middle		ES22				9/19/18		30.7922		-87.30603		1318		945		N		77		High		Turbid		Main channel, forest floodplain		75		log jam, bank		5		-		Y		1		BFF4EAF

		Escambia		Middle		ES23				9/19/18		30.792		-87.30228		1332		1005		N		77		High		Turbid		slough, forest floodplain		70		at mouth of slough, logs		0		-		N

		Escambia		Middle		ES24				9/19/18		30.78904		-87.30363		1352		1012		N		77		High		Turbid		Main channel, forest floodplain, swift water		0		log jam, at mouth of small oxbow		0		-		N

		Escambia		Upper		ES1				9/18/18		30.97771		-87.18983		1650		844		N		77		Normal		Turbid		Main channel, forest floodplain		20		log jam		25		Escambia map turtle (1m)		N

		Escambia		Upper		ES10				9/18/18		30.9631		-87.21689		1810		1008		N		77		Normal		Turbid		Main channel, forest floodplain		0		log, small debris		10		-		N

		Escambia		Upper		ES11				9/18/18		30.96431		-87.21737		1814		1012		N		77		Normal		Turbid		Main channel, forest floodplain		35		log jam		15		flathead catfish (1)		N

		Escambia		Upper		ES12				9/18/18		30.96372		-87.22086		1822		1015		N		77		Normal		Turbid		Main channel, forest floodplain		40		log jam		100		-		N

		Escambia		Upper		ES2				9/18/18		30.97482		-87.1909		1700		850		N		77		Normal		Turbid		Main channel, forest floodplain		0		logs, undercut bank		20		-		N

		Escambia		Upper		ES3				9/18/18		30.97576		-87.19493		1705		853		N		77		Normal		Turbid		Main channel, forest floodplain		20		logs		10		Escambia map turtle (1f)		N

		Escambia		Upper		ES4				9/18/18		30.97354		-87.1994		1719		900		N		77		Normal		Turbid		Main channel, forest floodplain		45		logs, flooded birch		15		-		Y		2		BFF4EBB		BFF4EFF

		Escambia		Upper		ES5				9/18/18		30.97116		-87.20483		1725		908		N		77		Normal		Turbid		Main channel, forest floodplain		0		large limbs, logs		25		spiny softshell (1), river cooter (1)		N

		Escambia		Upper		ES6				9/18/18		30.96872		-87.20693		1734		911		N		77		Normal		Turbid		Main channel, forest floodplain		40		logs		40		-		N

		Escambia		Upper		ES7				9/18/18		30.96888		-87.21028		1741		944		N		77		Normal		Turbid		Main channel, forest floodplain		10		logs, limbs		5		-		N

		Escambia		Upper		ES8				9/18/18		30.96747		-87.21336		1749		950		N		77		Normal		Turbid		Main channel, forest floodplain		45		logs		20		-		Y		1		BFF4EAB

		Escambia		Upper		ES9				9/18/18		30.96111		-87.21429		1800		1003		N		77		Normal		Turbid		Main channel, forest floodplain		0		small logs, undercut bank		10		-		N

		Escambia		Lower		ES1				7/25/18		30.67786		-87.26891		1614		910		N		82		Normal		Turbid		main channel, forested floodplain		25		log jam		15		-		N

		Escambia		Lower		ES10				7/25/18		30.69553		-87.27144		1903		1008		N		82		Normal		Turbid		main channel, forested flooplain		40		logs		30		Escambia map turtle (1/M)		N

		Escambia		Lower		ES11				7/25/18		30.69399		-87.27262		1916		956		N		82		Normal		Turbid		main channel, cleared floodplain forest		20		logs		25		-		N												bait missing

		Escambia		Lower		ES12				7/25/18		30.69395		-87.27216		1937		951		N		82		Normal		Turbid		main channel, forested flooplain		15		large limbs		10		yellow bellied x red-eared slider (1/M)		N

		Escambia		Lower		ES2				7/25/18		30.68168		-87.26658		1624		917		Y		82		Normal		Turbid		main channel, forested floodplain		30		log jam		15		-		N												Bait missing, trap collapsed

		Escambia		Lower		ES3				7/25/18		30.68322		-87.26663		1633		921		N		82		Normal		Turbid		main channel, hardwood swamp		60		logs		10		-		N

		Escambia		Lower		ES4				7/25/18		30.68557		-87.26643		1648		926		N		82		Normal		Turbid		main channel, forested flooplain		90		large limbs overhang		15		-		N												bait missing

		Escambia		Lower		ES5				7/25/18		30.68735		-87.26649		1657		933		N		82		Normal		Turbid		main channel, forested flooplain		65		willow limb overhang		20		-		N												bait missing

		Escambia		Lower		ES6				7/25/18		30.68885		-87.26765		1720		939		N		82		Normal		Turbid		main channel, forested flooplain		85		logs		45		-		N

		Escambia		Lower		ES7				7/25/18		30.69853		-87.27299		1741		1013		N		82		Normal		Turbid		main channel, forested flooplain		60		log/limbs		20		-		N

		Escambia		Lower		ES8				7/25/18		30.69932		-87.2705		1806		1020		N		82		Normal		Turbid		main channel, forested flooplain		80		logs		25		-		N

		Escambia		Lower		ES9				7/25/18		30.70403		-87.27094		1832		1015		N		82		Normal		Turbid		main channel, forested flooplain		70		root system		25		-		N

		Escambia		Middle		ES13				7/26/18		30.78993		-87.30161		1318		915		N		83		Normal		Turbid		main channel, forested flooplain		95		log jam		15		Escambia map turtle (1/F), Alligator gar (1)		N

		Escambia		Middle		ES14				7/26/18		30.7921		-87.30334		1330		920		N		83		Normal		Turbid		main channel, forested flooplain		25		large limb overhang		15		-		N

		Escambia		Middle		ES15				7/26/18		30.79232		-87.30605		1344		931		N		83		Normal		Turbid		main channel, forested flooplain		40		logs, limbs		20		-		Y		1		BCB1830

		Escambia		Middle		ES16				7/26/18		30.79841		-87.30568		1356		1006		N		83		Normal		Turbid		main channel, forested flooplain		10		over hanging limbs		20		-		N

		Escambia		Middle		ES17				7/26/18		30.80153		-87.30379		1420		1014		N		83		Normal		Turbid		main channel, forested flooplain		0		large limbs, log		10		-		N

		Escambia		Middle		ES18				7/26/18		30.80151		-87.30168		1431		1018		N		83		Normal		Turbid		main channel, forested flooplain		85		large limb overhang		15		-		N

		Escambia		Middle		ES19				7/26/18		30.80143		-87.29854		1443		1032		N		83		Normal		Turbid		main channel, forested flooplain		30		logs		5		alligator gar (1)		N

		Escambia		Middle		ES20				7/26/18		30.80337		-87.29733		1453		1037		N		83		Normal		Turbid		main channel, forested flooplain		30		large limb overhang		10		-		N

		Escambia		Middle		ES21				7/26/18		30.80749		-87.29639		1509		1045		N		83		Normal		Turbid		main channel, forested flooplain		45		logs, large limbs		20		Escambia map turtle (1/F) 		N

		Escambia		Middle		ES22				7/26/18		30.8091		-87.29417		1526		1054		N		83		Normal		Turbid		main channel, forested flooplain		30		log jam		40		-		N

		Escambia		Middle		ES23				7/26/18		30.81213		-87.29251		1541		1100		N		83		Normal		Turbid		main channel, forested flooplain		30		root system		60		-		N

		Escambia		Middle		ES24				7/26/18		30.81538		-87.29781		1604		1105		N		83		Normal		Turbid		main channel, forested flooplain		40		willow overhang, logs		15		spiny softshell (1)		Y		1		BCB180C

		Escambia		Upper		ES25				7/27/18		30.9643		-87.21739		1627		1007		N		84		Normal		Chocolate Milk		main channel, forested flooplain		30		logs		10		-		Y		1		BCB1815

		Escambia		Upper		ES26				7/27/18		30.96183		-87.21259		1641		1033		N		84		Normal		Chocolate Milk		main channel, forested flooplain		80		log jams		25		-		N

		Escambia		Upper		ES27				7/27/18		30.96372		-87.21406		1652		1039		N		84		Normal		Chocolate Milk		main channel, mixed pine hardwood		0		log jam, large limbs		20		-		N

		Escambia		Upper		ES28				7/27/18		30.96569		-87.21446		1700		1046		N		84		Normal		Chocolate Milk		main channel, forested flooplain		20		log jam		35		spiny softshell (1)		Y		1		BCB182C/BCB180D								BCB182C did not read after insertion, so a second tag was inserted in the same specimen

		Escambia		Upper		ES29				7/27/18		30.96777		-87.21288		1709		1052		N		84		Normal		Chocolate Milk		main channel, forested flooplain		40		log, large limbs		30		spiny softshell (1)		N

		Escambia		Upper		ES30				7/27/18		30.96889		-87.21023		1714		1058		N		84		Normal		Chocolate Milk		main channel, cleared floodplain forest		60		log jam		15		-		N

		Escambia		Upper		ES31				7/27/18		30.97211		-87.20174		1739		1113		N		84		Normal		Chocolate Milk		main channel, forested flooplain		35		logs		20		-		N

		Escambia		Upper		ES32				7/27/18		30.97358		-87.19946		1755		1118		N		84		Normal		Chocolate Milk		main channel, forested flooplain		30		log jam		30		-		N

		Escambia		Upper		ES33				7/27/18		30.97743		-87.19707		1810		1124		N		84		Normal		Chocolate Milk		main channel, forested flooplain		60		large limbs, logs		35		-		N

		Escambia		Upper		ES34				7/27/18		30.97615		-87.19555		1823		1130		N		84		Normal		Chocolate Milk		main channel, cleared floodplain forest		0		logs		15		-		N

		Escambia		Upper		ES35				7/27/18		30.97216		-87.20371		1837		1108		N		84		Normal		Chocolate Milk		main channel, powerline right of way		0		logs		120		-		N

		Escambia		Upper		ES36				7/27/18		30.97118		-87.20485		1847		1104		N		84		Normal		Chocolate Milk		main channel, cleared floodplain forest		0		logs		35		common carp (1)		N

		Fourmile Creek				FC1		250		5/8/19		30.44543		-85.18124		1431		1210		N		74.3		High		Clear		main channel, hammock		0		bushes		5				N

		Fourmile Creek				FC2				5/8/19		30.44523		-85.18111		1440		1215		Y		74.3		High		Clear		main channel, hammock		0		bend		10				N

		Fourmile Creek				FC3				5/8/19		30.44491		-85.18241		1459		1225		N		74.3		High		Clear		main channel, hammock		40		fallen tree top		20				N

		Fourmile Creek				FC4				5/8/19		30.44495		-85.18172		1503		1220		N		74.3		High		Clear		main channel, hammock		40		fallen tree		10				N

		Fourmile Creek				FC5				5/8/19		30.44491		-85.18272		1533		1240		N		74.3		High		Clear		main channel, hammock		5		fallen tree top		1				N

		Fourmile Creek				FC6				5/8/19		30.44485		-85.18333		1543		1245		N		74.3		High		Clear		main channel, hammock		50		bushes		3				N

		Holmes Creek		Spurling Landing		H1		497		9/27/18		30.60616		-85.76237		1148		1142		N		72		Normal		Turbid		Main channel, floodplain swamp		60		sharp bend, deep hole		10		yellow bellied slider (1)		N

		Holmes Creek		Spurling Landing		H2				9/27/18		30.60608		-85.76215		1156		1148		N		72		Normal		Turbid		Braided swamp with flow		45		cypress knees, small limbs		5		-		N

		Holmes Creek		Spurling Landing		H3				9/27/18		30.60568		-85.7666		1209		1200		N		72		Normal		Turbid		Main channel, floodplain swamp		85		undercut bank, exposed roots, small trees		0		-		N

		Holmes Creek		Spurling Landing		H4				9/27/18		30.60597		-85.76714		1222		1155		N		72		Normal		Turbid		Main channel, floodplain swamp		35		small limbs, submerged trees		5		-		N

		Holmes Creek		Spurling Landing		H5				9/27/18		30.60584		-85.7668		1231		1157		N		72		Normal		Turbid		Main channel, floodplain swamp		65		log jam, cypress roots		20		-		N

		Holmes Creek		Spurling Landing		H6				9/27/18		30.60565		-85.76616		1236		1202		N		72		Normal		Turbid		Main channel, floodplain swamp		80		logs, cypress knees		5		-		N

		Holmes Creek		Culpepper landing		H1		780		10/3/18		30.64889		-85.6909		1408		1022		N		73		Normal		Hazy		Main channel, hardwood hammock		60		exposed roots, small limbs		5		-		N

		Holmes Creek		Culpepper landing		H2				10/3/18		30.64851		-85.69218		1415		1018		N		73		Normal		Hazy		Mouth of slough, floodplain swamp		70		small limbs, submerged trees, logs		5		channel catfish (1), yellow bellied slider (1)		N

		Holmes Creek		Culpepper landing		H3				10/3/18		30.64784		-85.69244		1423		1013		N		73		Normal		Hazy		Main channel, hardwood hammock		90		log jam, explsed roots		0		-		N

		Holmes Creek		Culpepper landing		H4				10/3/18		30.65023		-85.68918		1443		1008		N		73		Normal		Hazy		Main channel, floodplain swamp		70		submerged trees, exposed roots		0		-		N

		Holmes Creek		Culpepper landing		H5				10/3/18		30.65045		-85.68821		1552		1000		N		73		Normal		Hazy		Main channel, hardwood hammock		10		log jam, large undercut bank with holes		0		-		N

		Holmes Creek		Culpepper landing		H6				10/3/18		30.65256		-85.6893		1509		952		N		73		Normal		Hazy		Main channel, forest floodplain		75		cypress/gum roots, small logs		0		spiny softshel (1), yellow bellied slider (1)		N

		Holmes Creek		Spurling Landing		H1		577		9/12/18		30.60551		-85.76411		1531		833		N		76		Normal		Hazy		Main channel, floodplain swamp		60		cypress knees		15		yellow-bellied slider (1)		N

		Holmes Creek		Spurling Landing		H2				9/12/18		30.60546		-85.76247		1545		830		N		76		Normal		Hazy		Main channel, floodplain swamp		50		limbs , cypress knees		10		-		N

		Holmes Creek		Spurling Landing		H3				9/12/18		30.60558		-85.76264		1553		825		N		76		Normal		Hazy		Main channel, floodplain swamp		60		cypress knees		5		yellow-bellied slider (2)		N

		Holmes Creek		Spurling Landing		H4				9/12/18		30.60577		-85.76621		1608		855		N		76		Normal		Hazy		Main channel, floodplain swamp		50		log jam		0		yellow-bellied slider (1)		N

		Holmes Creek		Spurling Landing		H5				9/12/18		30.60593		-85.76683		1615		850		N		76		Normal		Hazy		Main channel, floodplain swamp		80		logs		25		yellow-bellied slider (1), sunfish (1)		N

		Holmes Creek		Spurling Landing		H6				9/12/18		30.60668		-85.76689		1633		845		N		76		Normal		Hazy		side channel, floodplain swamp		75		cypress knees, root balls		10		-		N

		Juniper Creek		-		J1		365		7/18/18		30.35898		-85.21154		1756		911		N		75		Normal		Clear		main channel, hardwood swamp		65		limb overhang		10		-		Y		1		BCB1843

		Juniper Creek		-		J2				7/18/18		30.35936		-85.21095		1809		920		N		75		Normal		Clear		main channel, floodplain forest		85		overhang branches, roots		10		-		Y		1		BCB1854

		Juniper Creek		-		J3				7/18/18		30.35957		-85.21057		1812		924		N		75		Normal		Clear		main channel, floodplain forest		75		stump, roots		10		-		N

		Juniper Creek		-		J4				7/18/18		30.35875		-85.21275		1825		940		N		75		Normal		Clear		main channel, floodplain forest		30		limbs		5		-		Y		1		BCB1822

		Juniper Creek		-		J5				7/18/18		30.35875		-85.21328		1842		950		N		75		Normal		Clear		main channel, hardwood swamp		30		limb overhang		35		-		N

		Juniper Creek		-		J6				7/18/18		-		-		1855		958		N		75		Normal		Clear		main channel, floodplain forest		80		limb overhang		25		-		N

		Little River		CR 268		LR1		480		4/17/19		30.5118		-84.52425		1620		933		N		67		High		Chocolate Milk		main channel, bottomland forest		70		none		NA				N

		Little River		CR 268		LR2				4/17/19		30.51211		-84.52405		1630		929		N		67		High		Chocolate Milk		main channel, bottomland forest		80		brush pile		30				N

		Little River		CR 268		LR3				4/17/19		30.51218		-84.52351		1640		923		N		67		High		Chocolate Milk		main channel, bottomland forest		60		brush & trees		15				N

		Little River		CR 268		LR4				4/17/19		30.51045		-84.5245		1700		915		N		67		High		Chocolate Milk		main channel, bottomland forest		30		brush		15				N

		Little River		CR 268		LR5				4/17/19		30.51009		-84.52412		1705		902		N		67		High		Chocolate Milk		main channel, bottomland forest		70		cypress knees		10				N

		Little River		CR 268		LR6				4/17/19		30.5097		-84.5232		1715		900		N		67		High		Chocolate Milk		main channel, bottomland forest		90		undercut bank & bushes		0				N

		New River		Gully Branch Road		NR10				4/18/19		29.95949		-84.72006		1938		855		N		71		Normal		Hazy		dredged side channel, pine flatwoods		60		none		NA				N

		New River		Gully Branch Road		NR11				4/18/19		29.96044		-84.72081		1952		910		N		71		Normal		Hazy		main channel, pine flatwoods		60		none		NA				N

		New River		Gully Branch Road		NR12				4/18/19		29.96135		-84.72248		2002		920		N		71		Normal		Hazy		main channel, pine flatwoods		40		shrubs		20		crappie		N

		New River		Gully Branch Road		NR7		500		4/18/19		29.95911		-84.71959		1843		845		N		71		Normal		Hazy		main channel, pine flatwoods		50		small trees		5		bullhead		Y				BFF4EB0

		New River		Gully Branch Road		NR8				4/18/19		29.96041		-84.71951		1854		905		N		71		Normal		Hazy		main channel, pine flatwoods		40		log		20				N

		New River		Gully Branch Road		NR9				4/18/19		29.96058		-84.72166		1915		915		N		71		Normal		Hazy		main channel, pine flatwoods		30		none		NA				N

		New River		-		NR1		783		8/16/18		29.96007		-84.71929		1511		1230		N		77		Normal		Clear		Main channel, pine flatwoods		35		limb overhang		10		-		N

		New River		-		NR2				8/16/18		29.96012		-84.71945		1517		1236		Y		77		Normal		Clear		Main channel, mixed swamp floodplain		70		NA		200		American alligator (1)		N

		New River		-		NR3				8/16/18		29.96086		-84.72037		1531		1223		N		77		Normal		Clear		Main channel, bottomland hammock		30		undercut bank		35		Florida cooter (1)		N

		New River		-		NR4				8/16/18		29.95815		-84.71981		1552		1240		N		77		Normal		Clear		Main channel, upland pine		55		logs, limbs		15		-		N

		New River		-		NR5				8/16/18		29.95747		-84.71966		1607		1245		N		77		Normal		Clear		Main channel, upland pine		0		logs		0		Florida cooter (1)		N

		New River		-		NR6				8/16/18		29.95817		-84.71957		1627		1255		N		77		Normal		Clear		Main channel, upland pine, slough		80		undercut bank		5		American alligator (1)		N

		Ochlockonee		Middle		OC13				8/1/18		30.34951		-84.69146		1221		1035		N		77		High		Turbid		Main channel, forest floodplain		50		logs		15		longnose gar (1), yellow-bellied slider (1)		Y		2		BCB184C		BCB1846

		Ochlockonee		Middle		OC14				8/1/18		30.35022		-84.68447		1229		1025		N		77		High		Turbid		Main channel, forest floodplain		60		log jam		70		yellow-bellied slider (1)		N

		Ochlockonee		Middle		OC15				8/1/18		30.35306		-84.68686		1238		1020		N		77		High		Turbid		Main channel, forest floodplain		60		log jam		70		-		N												1 juvenile alligator snapping turtle on outside of trap as we approached

		Ochlockonee		Middle		OC16				8/1/18		30.35482		-84.6857		1244		945		N		77		High		Turbid		Main channel, forest floodplain		50		log jam		30		spiny softshell (1), yellow bellied slider (2), Barbour's map turtle (1/F)		Y		4		BCB1852		BCB184B		BCB181C		BCB180A		Spiny softshell- 15kg, 506 CL

		Ochlockonee		Middle		OC17				8/1/18		30.35623		-84.68387		1257		1015		N		77		High		Turbid		Main channel, forest floodplain		40		log jam		30		spiny softshell (1/F), channel catfish (2)		Y		1		BFF4EF9								Spiny softshell-16kg, 522 CL

		Ochlockonee		Middle		OC18				8/1/18		30.35785		-84.68335		1309		1030		N		77		High		Turbid		Main channel, forest floodplain		50		log jam		5		yellow-bellied slider (2), longnose gar (1)		Y		2		BCB1819								one alligator snapping turtle drowned

		Ochlockonee		Middle		OC19				8/1/18		30.36027		-84.6848		1323		1000		N		77		High		Turbid		Main channel, forest floodplain		60		log jam		30		spiny softshell (1/F) 		N

		Ochlockonee		Middle		OC20				8/1/18		30.36057		-84.68124		1338		1005		N		77		High		Turbid		Main channel, forest floodplain		35		log jam		50		yellow-bellied slider (1)		N

		Ochlockonee		Middle		OC21				8/1/18		30.36534		-84.68057		1355		945		N		77		High		Turbid		Main channel, forest floodplain		50		log jam		50		-		Y		2										Both turtles escaped: 2 adults (40 lb and 70 lb)

		Ochlockonee		Middle		OC22				8/1/18		30.36791		-84.6816		1404		940		N		77		High		Turbid		Main channel, forest floodplain		35		log jam		15		-		N

		Ochlockonee		Middle		OC23				8/1/18		30.36469		-84.67436		1412		920		N		77		High		Turbid		Main channel, forest floodplain		45		log jam		20		longnose gar (1)		N

		Ochlockonee		Middle		OC24				8/1/18		30.36452		-84.66959		1423		900		N		77		High		Turbid		Main channel, forest floodplain		45		log jam		80		-		N

		Ochlockonee		Upper		OC25				9/6/18		30.59979		-84.33948		1502		1044		N		77		High		Turbid		Main channel, forest floodplain		45		willow overhang, large limbs		0		-		N

		Ochlockonee		Upper		OC26				9/6/18		30.59804		-84.34019		1513		1049		N		77		High		Turbid		Main channel, cleared floodplain		10		undercut bank, small logs		5		-		N

		Ochlockonee		Upper		OC27				9/6/18		30.59753		-84.34185		1523		1054		N		77		High		Turbid		Main channel, forest floodplain		55		flooded willows		5		-		Y		1		BFF4EF6

		Ochlockonee		Upper		OC28				9/6/18		30.59783		-84.34315		1541		1115		N		77		High		Turbid		Main channel, forest floodplain		0		logs, undercut bank		10		channel catfish (1)		Y		1		BFF4EE8

		Ochlockonee		Upper		OC29				9/6/18		30.59574		-84.34377		1550		1130		N		77		High		Turbid		Main channel, powerline right of way, mixed mesic forest		0		logs, undercut bank		25		-		N

		Ochlockonee		Upper		OC30				9/6/18		30.59569		-84.34509		1600		1138		N		77		High		Turbid		Calm eddy, power line right of way, mixed mesic forest		50		flooded willows, limbs		10		-		N

		Ochlockonee		Upper		OC31				9/6/18		30.59178		-84.34626		1611		1143		N		77		High		Turbid		Main channel, forest floodplain		80		logs, undercut bank		15		channel catfish (1)		N

		Ochlockonee		Upper		OC32				9/6/18		30.59257		-84.35093		1621		1152		N		77		High		Turbid		Main channel, forest floodplain		60		flooded willows, large limbs		10		yellow-bellied slider (1)		N

		Ochlockonee		Upper		OC33				9/6/18		30.5917		-84.35395		1635		1157		N		77		High		Turbid		Main channel, mouth of ephermeral slough		85		logs, trees, limbs		10		-		N

		Ochlockonee		Upper		OC34				9/6/18		30.5907		-84.35469		1646		1159		N		77		High		Turbid		Main channel, hardwood swamp		40		logs, undercut bank		0		-		Y		1		BFF4EBA

		Ochlockonee		Upper		OC35				9/6/18		30.59116		-84.35518		1652		1219		N		77		High		Turbid		Main channel, forest floodplain		30		log jam, flooded willows		15		-		N

		Ochlockonee		Upper		OC36				9/6/18		30.58936		-84.35623		1659		1225		N		77		High		Turbid		Main channel, forest floodplain		55		undercut bank, small limbs		20		-		N

		Ochlockonee		Lower		OC1				7/31/18		30.07678		-84.63626		1532		1041		N		78		Normal		Clear		Main channel, hardwood swamp		60		limb overhang		15		-		N

		Ochlockonee		Lower		OC10				7/31/18		30.06598		-84.6269		1653		951		N		78		Normal		Clear		Main channel, hardwood swamp		80		limb overhang		15		-		N

		Ochlockonee		Lower		OC11				7/31/18		30.06264		-84.6243		1705		946		N		78		Normal		Clear		Main channel, hardwood swamp		25		logs, large limbs		5		-		N

		Ochlockonee		Lower		OC12				7/31/18		30.06571		-84.6189		1744		940		N		78		Normal		Clear		Main channel, hardwood swamp		85		logs		10		-		N

		Ochlockonee		Lower		OC2				7/31/18		30.0748		-84.63589		1538		1038		N		78		Normal		Clear		Main channel, hardwood swamp		80		logs		20		-		N

		Ochlockonee		Lower		OC3				7/31/18		30.07424		-84.63365		1547		1032		N		78		Normal		Clear		Main channel, hardwood swamp		65		limb overhang		30		-		N

		Ochlockonee		Lower		OC4				7/31/18		30.07263		-84.63351		1556		1025		N		78		Normal		Clear		Main channel, hardwood swamp		75		large limbs		15		longnose gar (2)		N

		Ochlockonee		Lower		OC5				7/31/18		30.07051		-84.63348		1605		1019		N		78		Normal		Clear		Main channel, hardwood swamp		40		logs		30		-		N

		Ochlockonee		Lower		OC6				7/31/18		30.06864		-84.6337		1613		1015		N		78		Normal		Clear		Main channel, hardwood swamp		60		logs		10		-		N

		Ochlockonee		Lower		OC7				7/31/18		30.06945		-84.62984		1620		1008		N		78		Normal		Clear		Main channel, hardwood swamp		40		limb overhang		20		-		N

		Ochlockonee		Lower		OC8				7/31/18		30.06821		-84.62907		1630		1003		N		78		Normal		Clear		Main channel, hardwood swamp		90		large limbs, logs		15		-		N

		Ochlockonee		Lower		OC9				7/31/18		30.06506		-84.6286		1648		957		N		78		Normal		Clear		Main channel, hardwood swamp		70		logs		20		-		N

		Perdido River		#2		PE10				9/19/18		30.53289		-87.44014		1600		1145		N		76		Normal		Turbid		Main channel, forest floodplain		80		logs		10		-		Y		2		BFF4EAD		BFF4ED0

		Perdido River		#2		PE11				9/19/18		30.53779		-87.44052		1612		1157		N		76		Normal		Turbid		Main channel forest swamp		50		large limbs		0		-		N

		Perdido River		#2		PE6		1270		9/19/18		30.53848		-87.44031		1517		1139		N		76		Normal		Turbid		Main channel, forest floodplain		10		large limbs, logs		20		-		N

		Perdido River		#2		PE7				9/19/18		30.53975		-87.43966		1525		1135		N		76		Normal		Turbid		Main channel in mouth of large slack water oxbow		0		logs		50		-		N

		Perdido River		#2		PE8				9/19/18		30.53996		-87.43869		1534		1131		N		76		Normal		Turbid		Main channel, forest floodplain		60		log jam in bend		5		-		N

		Perdido River		#2		PE9				9/19/18		30.53595		-87.44095		1550		1153		N		76		Normal		Turbid		Main channel forest swamp		80		large limbs, submerged logs		20		-		Y		1		BFF4F05

		Perdido River		#1		PE1		1347		7/26/18		30.67612		-87.40862		1752		1358		N		78		Normal		Clear		Maine channel, upland pine forest		20		log jam		15		-		N

		Perdido River		#1		PE2				7/26/18		30.67675		-87.40959		1812		1409		N		78		Normal		Clear		main channel, upland pine forest		25		logs		10		-		N

		Perdido River		#1		PE3				7/26/18		30.67769		-87.41174		1837		1430		N		78		Normal		Clear		main channel, upland pine forest		20		logs		15		spiny softshell (1)		N

		Perdido River		#1		PE4				7/26/18		30.67025		-87.40557		1914		1304		N		78		Normal		Clear		Main channel, hardwood hammock		75		log jam		20		-		N

		Perdido River		#1		PE5				7/26/18		30.66953		-87.40616		1929		1310		N		78		Normal		Clear		Main channel, mixed hardwood pine forest		0		large limbs		15		-		N

		Pine Log Creek		#1		P1		290		10/3/18		30.44828		-85.84197		1204		818		N		75		Normal		Clear		Main channel, forest floodplain, shallow bend		45		deep hole, submerged trees		10		-		N

		Pine Log Creek		#1		P2				10/3/18		30.44852		-85.84159		1210		812		N		75		Normal		Clear		Main channel, floodplain swamp		70		small limbs		5		channel catfish (1) 		N

		Pine Log Creek		#1		P3				10/3/18		30.44857		-85.84155		1216		815		N		75		Normal		Clear		Main channel, forest floodplain		75		submerged small trees		5		-		N

		Pine Log Creek		#1		P4				10/3/18		30.44738		-85.8419		1228		903		N		75		Normal		Clear		Main channel, forest floodplain		45		logs, undercut bank		10		yellow bellied slider (1)		N

		Pine Log Creek		#1		P5				10/3/18		30.44683		-85.84224		1236		855		N		75		Normal		Clear		Main channel, forest floodplain		30		logs, small limbs		15		-		N

		Pine Log Creek		#1		P6				10/3/18		30.44688		-85.84245		1243		850		N		75		Normal		Clear		Main channel, forest floodplain		60		log, submerged trees		0		American alligator (1)		N

		Pine Log Creek		#3		P1		245?		9/12/18		30.40709		-85.90944		1415		945		N		75		Normal		Clear		Main channel, floodplain swamp, slack water		60		flooded cypress		0		-		N

		Pine Log Creek		#3		P2				9/12/18		30.40626		-85.90969		1420		940		N		75		Normal		Clear		Main channel, floodplain swamp, slack water		20		flooded cypress		0		-		N

		Pine Log Creek		#3		P3				9/12/18		30.40682		-85.90865		1430		935		N		75		Normal		Clear		Main channel, floodplain swamp, slack water		40		flooded cypress		0		-		N

		Pine Log Creek		#3		P4				9/12/18		30.44708		-85.8422		1859		1018		N		75		Normal		Clear		Main channel, forest floodplain		90		log jam		5		channel catfish (1)		N

		Pine Log Creek		#3		P5				9/12/18								1015		N		75		Normal		Clear		Main channel, forest floodplain		80		undercut bank, limbs		10		channel catfish (1)		N

		Pine Log Creek		#3		P6				9/12/18								1030		N		75		Normal		Clear		Main channel, forest floodplain		90		flooded gum trees		0		-		N

		Pine Log Creek		#2		P7				8/29/18		30.414007		-85.87831		1700		720		N		75		Normal		Clear		Main channel, floodplain swamp		60		undercut bank, small limbs		10		-		N

		Pine Log Creek		#2		P8				8/29/18		30.413821		-85.87834		1720		730		N		75		Normal		Clear		Main channel, floodplain swamp		45		submerged trees		0		-		N

		Pond Creek		-		PC1		148		9/14/18		30.62435		-87.10779		1541		1130		N		74		Normal		Clesr		Main channel, forest floodplain		80		log jam		5		-		Y		1		BFF4EF1

		Pond Creek		-		PC2				9/14/18		30.62422		-87.10802		1555		1125		N		74		Normal		Clesr		Main channel, forest floodplain		45		deep pool, logs		0		-		N

		Pond Creek		-		PC3				9/14/18		30.62403		-87.10788		1606		1120		N		74		Normal		Clesr		Main channel, mixed hammock		60		log jam		0		-		Y		1		BFF4EEC

		Pond Creek		-		PC4				9/14/18		30.62483		-87.1079		1620		1110		N		74		Normal		Clesr		Main channel, eddy, forest floodplain		100		deep pool, logs		0		-		N

		Pond Creek		-		PC5				9/14/18		30.62477		-87.10764		1625		1110		N		74		Normal		Clesr		Main channel, forest floodplain		30		bridge pylons		10		-		Y		2		BFF4EEB		-						One turtle escaped, est. 23kg

		Pond Creek		-		PC6				9/14/18		30.62443		-87.10753		1630		1135		N		74		Normal		Clesr		Main channel, forest floodplain		0		log jam		10		-		Y		1		-								One turtle escaped, est 23kg

		Rocky Creek		-		R1		446		9/13/18		30.53529		-86.38219		1639		1055		N		75		Normal		Clear		Main channel, hardwood swamp		50		small flooded trees, limbs		5		-		N

		Rocky Creek		-		R1		455		10/2/18		30.53524		-86.38209		1647		1030		N		75		Normal		Clear		Main channel, forest floodplain		40		small limbs/logs		10		-		N

		Rocky Creek		-		R2				9/13/18		30.53637		-86.38225		1654		1040		N		75		Normal		Clear		Main channel, hardwood hammock		60		log		10		-		N

		Rocky Creek		-		R2				10/2/18		30.53586		-86.38174		1650		1025		N		75		Normal		Clear		Main channel, floodplain swamp		85		logs, large hole		10		-		N

		Rocky Creek		-		R3				9/13/18		30.53558		-86.38181		1702		1050		N		75		Normal		Clear		Main channel, floodplain swamp		90		large limbs		5		-		N

		Rocky Creek		-		R3				10/2/18		30.5366		-86.38228		1657		1020		N		75		Normal		Clear		Main channel, floodplain swamp		55		small limbs/logs		5		-		N

		Rocky Creek		-		R4				9/13/18		30.53475		-86.38345		1740		1035		N		75		Normal		Clear		Main channel, hardwood hammock		60		large limbs		10		-		N

		Rocky Creek		-		R4				10/2/18		30.53449		-86.3838		1718		1043		N		75		Normal		Clear		Main channel, hardwood hammock		85		small limbs, roots		0		-		N

		Rocky Creek		-		R5				9/13/18		30.53456		-86.38374		1734		1030		N		75		Normal		Clear		Main channel, hardwood hammock		70		logs, small limbs		10		-		N

		Rocky Creek		-		R5				10/2/18		30.53422		-86.38457		1730		1039		N		75		Normal		Clear		Main channel, hardwood hammock		90		logs, small limbs		0		-		N

		Rocky Creek		-		R6				9/13/18		30.53419		-86.3846		1725		1025		N		75		Normal		Clear		Main channel, hardwood hammock		70		logs, small limbs		5		-		N

		Rocky Creek		-		R6				10/2/18		30.53525		-86.38257		1743		1035		N		75		Normal		Clear		Main channel, forest floodplain		20		bridge pylons		0		-		N

		Sandy Creek		-		S1		286		7/19/18		30.14042		-85.40745		1717		1105		N		74		Normal		Clear		main channel, forested flooplain		75		small roots, bank		10		-		N

		Sandy Creek		-		S2				7/19/18		30.14005		-85.40764		1723		1110		N		74		Normal		Clear		main channel, forested flooplain		30		small limbs and roots		10		-		N

		Sandy Creek		-		S3				7/19/18		30.13972		-85.40737		1732		1115		N		74		Normal		Clear		main channel, hardwood hammock		75		large limbs		5		-		Y		2		BCB1864		BCB1862

		Sandy Creek		-		S4				7/19/18		30.14138		-85.40749		1748		1125		N		74		Normal		Clear		main channel, hardwood hammock		75		overhanging limbs		5		-		N

		Sandy Creek		-		S5				7/19/18		30.14151		-85.40762		1752		1130		N		74		Normal		Clear		main channel, hardwood hammock		60		lobs		10		-		N

		Sandy Creek		-		S6				7/19/18		30.14178		-85.40757		1757		1135		N		74		Normal		Clear		main channel, hardwood hammock		65		undercut bank		10		-		N

		Shoal River		#2		SH1		1327		8/8/18		30.69507		-86.57094		1254		1140		N		79		Normal		Turbid		Main channel, hardwood swamp		40		log jam		10		-		N

		Shoal River		#2		SH2				8/8/18		30.69555		-86.56959		1307		1134		N		79		Normal		Turbid		Main channel, forest floodplain		45		logs, large limbs		10		-		N

		Shoal River		#2		SH3				8/8/18		30.69586		-86.56673		1321		1129		N		79		Normal		Turbid		Main channel, hardwood swamp		75		log jam		5		-		N

		Shoal River		#2		SH4				8/8/18		30.69695		-86.56587		1329		1124		N		79		Normal		Turbid		Main channel, forest floodplain		55		logs 		100		-		N

		Shoal River		#2		SH5				8/8/18		30.69672		-86.56344		1338		1119		N		79		Normal		Turbid		Main channel, hardwood swamp		85		log jam		15		-		N

		Shoal River		#2		SH6				8/8/18		30.69489		-86.56317		1352		1115		N		79		Normal		Turbid		Main channel, forest floodplain		30		logs, limbs		10		-		N

		Shoal River		#1		S1				6/4/19		30.7951		-86.30634		1700		1143		N		81.5		Low		Clear		Main channel, mixed hammock		20		fallen tree		1				N

		Shoal River		#1		S2				6/4/19		30.795		-86.30582		1707		1147		N		81.5		Low		Clear		Main channel, mixed hammock		60		bushes		2				N

		Shoal River		#1		S3				6/4/19		30.79431		-86.30498		1715		1155		N		81.5		Low		Clear		Main channel, bottomland forest		80		branches & undercut bank		5				N

		Shoal River		#1		S4				6/4/19		30.79538		-86.30824		1720		1215		N		81.5		Low		Clear		Main channel, bottomland forest		90		fallen log		0				N

		Shoal River		#1		S5				6/4/19		30.7953		-86.30873		1726		1212		N		81.5		Low		Clear		Main channel, mixed hammock		60		root mat		5				N

		Shoal River		#1		S6				6/4/19		30.7957		-86.30904		1728		1208		N		81.5		Low		Clear		Main channel, mixed hammock		90		root mat		0				N

		Sopchoppy River		-		SO1		540		8/16/18		30.09196		-84.52034		1245		1015		N		76		Normal		Hazy		Main channel, mixed pine hardwood upland		30		undercut bank		5		longnose gar (1), bullhead catfish (1), loggerhead musk turtle (1)		N

		Sopchoppy River		-		SO2				8/16/18		30.09158		-84.52068		1254		1011		N		76		Normal		Hazy		Main channel, mixed pine hardwood upland		85		limbs		10		-		Y		1		BFF4EB7

		Sopchoppy River		-		SO3				8/16/18		30.09225		-84.52012		1303		1020		N		76		Normal		Hazy		Main channel, mixed pine hardwood upland		40		eddy, deep hole		5		-		N

		Sopchoppy River		-		SO4				8/16/18		30.09279		-84.51742		1326		950		N		76		Normal		Hazy		Main channel, mixed pine hardwood upland		60		roots, dock		40		loggerhead musk turtle (1)		N

		Sopchoppy River		-		SO5				8/16/18		30.09253		-84.51698		1333		947		N		76		Normal		Hazy		Main channel, mixed pine hardwood upland		70		logs		0		loggerhead musk turtle (2)		N

		Sopchoppy River		-		SO6				8/16/18		30.09229		-84.51886		1344		955		N		76		Normal		Hazy		Main channel, mixed pine hardwood upland		65		NA		200		-		N

		Telogia Creek		Bentley Bluff		TC1		671		4/17/19		30.35966		-84.79198		1820		1110		N		68		High		Turbid		main channel, floodplain forest		80		bushes & small trees		0				N

		Telogia Creek		Bentley Bluff		TC2				4/17/19		30.36005		-84.79317		1830		1120		N		68		High		Turbid		main channel, floodplain forest		60		none (shallow sand bank)		NA				N

		Telogia Creek		Bentley Bluff		TC3				4/17/19		30.36049		-84.7931		1845		1125		N		68		High		Turbid		main channel, floodplain forest		20		logs & branches		20		spotted sucker		y		1		BFF4EB8

		Telogia Creek		Bentley Bluff		TC4				4/17/19		30.35922		-84.79054		1915		1145		N		68		High		Turbid		main channel, floodplain forest		50		trees & branches		0		crappie		N

		Telogia Creek		Bentley Bluff		TC5				4/17/19		30.35864		-84.78972		1915		1150		N		68		High		Turbid		main channel, floodplain forest		60		cypress knees, trees		5				Y		2		BFF4EF2								juvenile was too small to PIT tag

		Telogia Creek		Bentley Bluff		TC6				4/17/19		30.35877		-84.78792		1930		1200		N		68		High		Turbid		main channel, floodplain forest		0		bushes		20				N

		Turkey Creek		-		T1		218		9/13/18		30.53245		-86.50652		1456		1241		N		74		Normal		Clear		Main channel, mixed forest flooplain		30		NA		> 100		-		N

		Turkey Creek		-		T2				9/13/18		30.60663		-85.76689		1453		1245		N		74		Normal		Clear		Main channel, mixed forest flooplain		30		NA		> 100		-		N

		Turkey Creek		-		T3				9/13/18		30.53295		-86.5065		1501		1237		N		74		Normal		Clear		Main channel, mixed forest flooplain		10		NA		> 100		-		N

		Turkey Creek		-		T4				9/13/18		30.5331		-86.50672		1514		1235		N		74		Normal		Clear		Main channel, mixed forest flooplain		40		limbs		0		-		N

		Turkey Creek		-		T5				9/13/18		30.5333		-86.50639		1528		1230		N		74		Normal		Clear		Main channel, eddy, deep pool, mixed forest flooplain		60		deep pool		0		-		Y		1		BFF4EC4

		Turkey Creek		-		T6				9/13/18		30.53393		-86.50725		1539		1225		N		74		Normal		Clear		Main channel, mixed forest flooplain		40		limbs		10		-		N

		Wacissa River		-		WA1		793		8/15/18		30.20201		-83.97044		1730		825		N		76		Normal		Clear		Main channel, floodplain swamp		20		limbs, roots		10		-		N

		Wacissa River		-		WA2				8/15/18		30.19981		-83.97175		1739		819		N		76		Normal		Clear		Main channel, floodplain swamp		75		logs		10		bluegill (1)		N

		Wacissa River		-		WA3				8/15/18		30.19915		-83.972		1751		816		N		76		Normal		Clear		Braided stream, floodplain swamp		70		limbs, roots		10		-		N

		Wacissa River		-		WA4				8/15/18		30.19846		-83.97272		1758		810		N		76		Normal		Clear		Braided stream, floodplain swamp		75		roots, limbs		40		-		N

		Wacissa River		-		WA5				8/15/18		30.20417		-83.96905		1826		840		N		76		Normal		Clear		Main channel, floodplain swamp		0		NA		200		Florida softshell (1)		N

		Wacissa River		-		WA6				8/15/18		30.20452		-83.96893		1834		846		N		76		Normal		Clear		Main channel, floodplain swamp		0		NA		200		-		N

		Wacissa River		-		WA7				8/15/18		30.20486		-83.96986		1841		843		N		76		Normal		Clear		Main channel, floodplain swamp		0		NA		200		Florida softshell (1), yellow-bellied slider (1)		N

		Wacissa River		-		WA8				8/15/18		30.20319		-83.96955		1853		855		N		76		Normal		Clear		Main channel, floodplain swamp		0		NA		200		loggerhead musk turtle (1)		N

		Weaver Creek				WC1				6/5/19		30.55267		-86.9296		1810		1043		N		76		Normal		Clear		Main channel, streamside bog		70		submerged logs		2				N

		Weaver Creek				WC2				6/5/19		30.55397		-86.92947		1826		1045		N		76		Normal		Clear		Main channel, streamside bog		70		undercut bank		2				N

		Weaver Creek				WC3				6/5/19		30.55375		-86.92947		1831		1050		N		76		Normal		Clear		Main channel, streamside bog		10		roots		20				N

		Weaver Creek				WC4				6/5/19		30.55151		-86.92963		1846		1115		N		76		Normal		Clear		Main channel, streamside bog		0		bank				pickerel		Y		1		BFF4ED5

		Weaver Creek				WC5				6/5/19		30.55177		-86.92938		1855		1110		N		76		Normal		Clear		Main channel, streamside bog		0		bank				common snapping turtle (1)		N

		Weaver Creek				WC6				6/5/19		30.55073		-86.92904		1902		1104		N		76		Normal		Clear		Main channel, streamside bog		10		cypress		5				N

		Wetappo Creek		#1		WC1		130		5/9/19		30.05057		-85.30602		1508		938		N		77		Normal		Hazy		main channel, floodplain swamp		50		fallen tree top		30				N

		Wetappo Creek		#1		WC2				5/9/19		30.05051		-85.30654		1517		925		N		77		Normal		Hazy		channel split, floodplain forest		40		fallen tree top		30				N

		Wetappo Creek		#1		WC3				5/9/19		30.05057		-85.30656		1526		930		N		77		Normal		Hazy		channel split, floodplain swamp		50		branches		2				Y		3		BFF4EEF		BFF4FOE		BFF4EED

		Wetappo Creek		#1		WC4				5/9/19		30.05067		-85.30566		1548		915		N		77		Normal		Hazy		main channel, floodplain forest		0		riprap under bridge		25				Y		1		BFF$EB$

		Wetappo Creek		#1		WC5				5/9/19		30.05054		-85.30526		1554		917		N		77		Normal		Hazy		main channel, floodplain forest		10		branches		10				N

		Wetappo Creek		#1		WC6				5/9/19		30.05065		-85.30584		1612		905		N		77		Normal		Hazy		main channel, road bed		100		under bridge		NA				Y

		Wetappo Creek		#2		W1		289		7/19/18		30.01338		-85.32526		1904		1340		N		80		Normal		hazy		main channel, pine forest, low flow, wide channel, saw grass		75		cypress log		15		-		N

		Wetappo Creek		#2		W2				7/19/18		30.01403		-85.32539		1914		1350		N		80		Normal		hazy		main channel, pine forest, low flow, wide channel, saw grass		80		log jam		15		-		N

		Wetappo Creek		#2		W3				7/19/18		30.01361		-85.32537		1927		1345		N		80		Normal		hazy		main channel, pine forest, low flow, wide channel, saw grass		80		limbs in water		15		-		N

		Wetappo Creek		#2		W4				7/19/18		30.01202		-85.32487		1955		1400		N		80		Normal		hazy		main channel, pine forest, low flow, wide channel, saw grass		15		small limbs and roots		30		-		N

		Wright's Creek		#1		WR1		273		9/26/18		30.86603		-85.69381		1547		1005		N		75		Normal		Clear		Main channel, mixed hammock		30		logs, limestone rock		0		common snapping turtle (1), yellow bellied slider (2)		N

		Wright's Creek		#1		WR2				9/26/18		30.86596		-85.69363		1535		958		N		75		Normal		Clear		Main channel, mixed hammock		0		log, undercut bank, limestone rock		0		-		N

		Wright's Creek		#1		WR3				9/26/18		30.86608		-85.69292		1543		950		N		75		Normal		Clear		Main channel, mixed hammock		60		small limbs, log		10		-		N

		Wright's Creek		#1		WR4				9/26/18		30.86564		-85.69479		1554		1025		N		75		Normal		Clear		Main channel, mixed hammock		30		cypress knees, deep pool, undercut bank		0		yellow bellied slider (1)		N

		Wright's Creek		#1		WR5				9/26/18		30.86601		-85.69495		1600		1020		N		75		Normal		Clear		Main channel, open floodplain		75		exposed roots, limestone rock, undercut bank		0		-		N

		Wright's Creek		#1		WR6				9/26/18		30.86604		-85.69541		1607		1015		N		75		Normal		Clear		Main channel, mixed hammock		85		cypress knees, deep pool, undercut bank		0		-		N

		Wright's Creek		#2		W1				6/4/19		30.81113		-85.81866		1511		847		N		80		Low		Hazy		Main channel, mixed hammock		50		limerock		10				N

		Wright's Creek		#2		W2				6/4/19		30.81174		-85.81814		1517		852		N		80		Low		Hazy		Main channel, mixed hammock		70		submerged logs		5				N

		Wright's Creek		#2		W3				6/4/19		30.81224		-85.81244		1524		856		N		80		Low		Hazy		Main channel, mixed hammock		10		cypress buttress		30				N

		Wright's Creek		#2		W4				6/4/19		30.81026		-85.81681		1543		920		N		80		Low		Hazy		Main channel, mixed hammock		50		submerged wood & limerock		5				N

		Wright's Creek		#2		W5				6/4/19		30.80967		-85.81673		1551		915		N		80		Low		Hazy		Main channel, mixed hammock		80		submerged log		10				N

		Wright's Creek		#2		W6				6/4/19		30.80803		-85.8158		1608		910		N		80		Low		Hazy		Main channel, mixed hammock		90		cypress knees		25		yellow-bellied slider (1)		N

		Yellow River		-		YR1		1167		8/8/18		30.75159		-86.62666		1515		942		N		79		Normal		Turbid		Main channel, along wooded river bank		90		overhanging snag, trees		20		-		N

		Yellow River		-		YR2				8/8/18		30.75456		-86.62613		1530		938		N		79		Normal		Turbid		Main channel, along low grassy stream bank		40		log jam		20		-		N

		Yellow River		-		YR3				8/8/18		30.75635		-86.62805		1538		932		N		79		Normal		Turbid		Main channel, along wooded river bank		60		wooded overhang, snags		10		flathead catfish (1)		Y		1		BFF4EE7

		Yellow River		-		YR4				8/8/18		30.75713		-86.62638		1549		930		N		79		Normal		Turbid		Main channel, along wooded river bank		70		log jam, cypress roots		30		-		N

		Yellow River		-		YR5				8/8/18		30.75743		-86.62425		1600		920		N		79		Normal		Turbid		Main channel, along steep wooded river bank		40		log jam		30		eastern river cooter (1)		Y		1		BFF4EB2

		Yellow River		-		YR6				8/8/18		30.75809		-86.62482		1612		915		N		79		Normal		Turbid		Main channel, among long jam		40		log jam		0		flathead catfish (1)		N





Macrochelys captures

		Trap #		Date		PIT Tag		ID #		Age		Sex		Injuries (Y/N/Describe)		CL (mm)		CLmax (mm)		CW (mm)		HW (mm)		PL (mm)		PCL (mm)		TL (mm)		Mass (kg)		Genetic Sample (Y/N)		Photo (Y/N)		Recapture (Y/N)		Supramarginals

		AP10		5/3/19		BFF4EDA		-		Adult		Male		N		583		634		462		193		417		265		530		36		N		Y		N

		AP2		5/3/19		BFF4EDB		-		Adult		Male		N		554		594		492		180		413		188		485		38		N		Y		N

		AP5		5/3/19		BFF4EBDE		-		Adult		Male		N		566		602		463		177		407		190		515		37		N		Y		N

		AR19		7/12/18		BCB181F		73		Juvenile		Unknown		N		135		148		111		44		100		39		109		0.7		Y		Y		N

		AR19		7/12/18		BCB182F		63		Subadult		Unknown		N		242		253		199		78		81		60		82		3.2		Y		Y		N

		AR7		7/11/18		BCB185F		-		Subadult		Unknown		N		280		301		240		88		208		56		177		4		N		Y		N

		AR9		7/11/18		BCB186F		-		Adult		Female		N		382		411		318		114		275		113		293		12		N		Y		N

		B4		7/19/18		BCB184A		2		Adult		Male		N		489		521		417		152		358		200		230		27		Y		Y		N

		B6		7/19/18		BCB185A		1		Adult		Female		N		416		443		363		129		316		90		275		16.5		N		Y		N

		BC5		8/7/18		BFF4EE6		1		Adult		Male		large gash on front left carapace		381		404		316		120		273		116		298		13		Y		Y		N

		BC5		8/7/18		BFF4F09		10		Adult		Male		N		423		450		359		131		310		127		315		17.5		Y		Y		N

		BJ6		8/7/18		BFF4EE3		1		Adult		Female		N		399		422		337		124		308		99		310		16		Y		Y		N

		BW4		9/13/18		BFF4F0A		3		Adult		Male		N		421		453		351		133		309		135		340		16		Y		Y		N

		BW5		9/13/18		BFF4F03		2		Adult		Male		Club tail 		475		507		402		154		335		210		190		23.5		Y		Y		N

		BW6		9/13/18		BFF4ECB		1		Adult		Male		N		515		560		458		168		385		235		275		30.5		Y		Y		N

		C6		6/27/19		BFF4EE0		-		Ault		Female		N		420		449		348		137		311		109		274		16		Y		Y		N

		CC1		5/9/19		BFF4EF3		-		Adult		Female		N		431		451		363		138		327		85		315		18.5		Y		Y		N

		CC4		5/9/19		BFF4EE2		-		Adult		Male		3 missing claws on left front foot		501		540		392		158		354		203		301		25.5		Y		Y		N

		CC6		5/9/19		BFF4F08		-		Adult		Female		N		405		425		346		123		327		77		287		15.5		Y		Y		N

		CHO18		8/30/18		BFF4ED2		2		Adult		Female		N		390		427		335		120		289		122		298		14		Y		Y		N

		CHO24		9/27/18		BFF4EBE		3		Juvenile		Unknown		N		247		270		204		77		190		64		215		3.5		Y		Y		N

		D1		6/27/19		BFF4ED1				Ault		Female		gator tooth marks		401		418		347		129		311		91		278		17		Y		Y		N

		D1		6/27/19		BFF4EB1				Ault		Female		gator tooth marks		438		463		389		143		346		93		279		22		Y		Y		N

		EC1		5/8/19		BFF4EB3				Adult		Male		stub tail		524		582		490		170		404		225		230		37		Y		N		N

		EC3		5/8/19		BFF4F06		1		Adult		Male		N		473		508		420		147		344		150		290		23		Y		Y		N

		EC5		5/8/19		BFF4F04		2		Adult		Male		stub tail		454		482		390		138		339		170		213		20.5		Y		Y		N

		EC6		5/8/19		BFF4E08		3		Adult		Male		N		459		509		405		149		339		193		265		23		Y		Y		N

		ES11		8/21/18		BFF4ECD		4		Adult		Male		N		490		524		418		162		345		197		120		25		Y		Y		N		3R, 3L

		ES12		8/21/18		BFF4EEA		6		Adult		Female		N		458		504		398		144		365		127		337		23.5		Y		Y		N		3R, 3L

		ES13		9/19/18		BFF4EC5		17		Adult		Male		N		446		484		383		129		329		140		300		21		Y		Y		N

		ES15		7/26/18		BCB1830		1		Adult		Male		cracked carapace on right dorsal ridge		491		517		424		170		357		22		29		26		Y		Y		N

		ES22		9/19/18		BFF4EAF		18		Adult		Female		N		399		421		343		136		300		100		295		17		Y		Y		N

		ES24		8/22/18		BFF4F01		7		Adult		Female		divet on right nutchel (not a result of marking)		333		356		278		110		254		92		263		8.5		Y		Y		N		3R, 3L

		ES24		8/22/18		BFF4EC0		8		Adult		Male		old carapace damage/puncture throughout		493		522		400		152		364		170		324		24		Y		Y		N		3R, 3L

		ES24		7/26/18		BCB180C		2		Juvenile		Unknown		N		190		205		160		60		139		45		160		4		Y		Y		N

		ES25		9/20/18		BFF4EF0		20		Adult		Female		reduced left caudal marginal scute		446		457		374		150		345		110		350		21		Y		Y		N

		ES25		7/27/18		BCB1815		10		Adult		Male		shell missing on carapace , left posterior marginal		408		449		340		130		302		130		310		16		Y		Y		N

		ES26		8/23/18		BFF4F0D		13		Adult		Male		pinching bite on back right leg		462		497		380		150		326		170		305		22.5		Y		Y		N		3R, 3L

		ES27		8/23/18		BFF4ECC		12		Adult		Female		N		410		425		359		121		302		87		317		17		Y		Y		N		4R, 4L

		ES27		8/23/18		BFF4EF4		10 ?		Adult		Male		N		480		510		402		156		350		165		320		24		Y		Y		N		3R, 3L		Unidentified marked turtle from an unknown previous study. Has a hole drilled on right supracaudal, that corresponds to a mark of #10 for this current study. No pit tag was found, and thus one was added. 

		ES27		8/23/18		BFF4EC3		40		Adult		Male		club tail, missing claws on front feet		528		555		408		200		370		230		NA		34		Y		Y		N		3R, 3L

		ES28		7/27/18		BCB182C/BCB180D		3		adult		female		N		341		362		284		106		247		90		260		9.5		Y		Y		N

		ES3		8/21/18		BFF4ECF		5		Adult		Male		N		499		535		436		160		369		183		368		28		Y		Y		N

		ES30		8/23/18		BCB1815		-		-		-		-		-		-		-		-		-		-		-		-		-		-		Y		3R, 3L

		ES35		8/23/18		BFF4EFC		11		Adult		Female		N		373		401		315		115		275		113		300		12.5		Y		Y		N		3R, 3L

		ES35		8/23/18		BFF4F02		9		Adult		Male		N		523		554		447		162		363		170		315		29.5		Y		Y		N		3R, 3L

		ES4		9/18/18		BFF4EBB		14		Adult		Female		N		407		425		356		134		312		105		320		17.5		Y		Y		N

		ES4		9/18/18		BFF4EFF		15		Adult		Male		N		497		531		423		167		357		175		320		26		Y		Y		N

		ES8		9/18/18		BFF4EAB		16		Adult		Female		N		388		414		321		127		296		100		315		16		Y		Y		N

		JU1		7/18/18		BCB1843		1		Adult		Female		stub tail		413		453		348		135		319		100		300		17		Y		Y		N

		JU2		7/18/18		BCB1854		2		Adult		Female		stub tail		402		429		334		120		300		90		265		14		Y		Y		N

		JU4		7/18/18		BCB1822		3		Adult		Male		N		504		537		395		158		347		210		300		27.5		Y		Y		N

		NR7		4/18/19		BFF4EB0		1		Adult		Male		N		455		501		391		148		329		175		283		22.5		Y		Y		N

		OC13		8/1/18		BCB184C		-		Adult		Male		N		555		607		460		169		404		210		302		35		N		Y		N

		OC13		8/1/18		BCB1846		-		Adult		Male		N		560		602		457		183		415		239		351		39		N		Y		N

		OC16		8/1/18		BCB184B		-		Adult		Female		N		417		450		365		130		332		120		300		20		N		N		N

		OC16		8/1/18		BCB180A		-		Adult		Female		shallow lacerations on head		477		506		428		144		372		120		320		27		N		N		N

		OC16		8/1/18		BCB181C		-		Adult		Male		N		516		557		424		152		384		205		260		29		N		N		N

		OC16		8/1/18		BCB1852		53		Adult		Male		N		543		586		457		169		401		240		330		37		Y		Y		N

		OC17		8/1/18		BFF4EF9		-		Adult		Male		N		444		479		382		140		339		141		282		20		N		N		N

		OC18		8/1/18		BCB1819		52		Juvenile		Unknown		masses of leaches on head/neck		254		276		227		80		195		65		215		4		Y		Y		N

		OC18		8/1/18		-		-		Juvenile		Unknown		Drowned		329		256		276		100		249		100		260		8		N		N		N

		OC27		9/6/18		BFF4EF6		54		Adult		Female		scar on ventral tail		450		472		368		138		338		88		270		-		Y		Y		N

		OC28		9/6/18		BFF4EE8		55		Adult		Female		N		369		397		319		117		274		98		270		11		Y		Y		N		3R, 3L

		OC34		9/6/18		BFF4EBA		56		Adult		Female		N		375		407		322		118		276		95		270		11.5		Y		Y		N

		PC1		9/13/18		BFF4EF1		4		Adult		Female		N		426		463		347		137		323		90		280		18.5		Y		Y		N

		PC3		9/13/18		BFF4EEC		3		Adult		Female		N		454		480		403		150		323		95		355		23		Y		Y		N

		PC5		9/13/18		-		-		Adult		-		N		-		-		-		-		-		-		-				N		N		N				Escaped

		PC5		9/13/18		BFF4EEB		2		Adult		Female		N		448		488		381		141		339		95		355		24.5		Y		Y		N

		PC6		9/13/18		-		-		Adult		-		N		-		-		-		-		-		-		-				N		N		N				Escaped

		PE10		9/19/18		BFF4EAD		2		Adult		Male		N		454		478		394		132		333		145		300		22		Y		Y		N

		PE10		9/19/18		BFF4ED0		3		Adult		Male		Tumor on right eye		557		600		495		176		408		245		400		41		Y		Y		N

		PE9		9/19/18		BFF4F05		1		Adult		Male		N		571		607		501		170		419		240		370		39		Y		Y		N

		S3		7/19/18		BCB1864		1		Adult		Male		N		524		560		451		166		360		210		310		33		Y		Y		N

		S3		7/19/18		BCB1862		2		Juvenile		Unknown		N		323		344		270		94		227		60		230		7		Y		Y		N

		SO2		8/16/18		BFF4EB7		1		Juvenile		Unknown		N		324		347		295		95		234		110		242		7		Y		Y		N

		T5		9/13/18		BFF4EC4		1		Adult		Male		N		482		510		410		149		354		175		330		27		Y		Y		N

		TC3		4/17/19		BFF4EB8		1		Adult		Male		N		494		529		420		153		377		214		308		25		Y		Y		N

		TC5		4/17/19		BFF4EF2		3		Adult		Male		N		457		495		370		147		329		160		255		20		Y		Y		N

		TC5		4/17/19				2		Juvenile		Unknown		N		169		180		140		51		120		35		121		1.4		Y		Y		N

		W4		6/5/19		BFF4ED5		-		Adult		Male		N		462		488		400		152		358		172		292		23		Y		Y		N

		WC3		5/9/19		BFF4EEF		-		Adult		Female		N		437		474		377		130		334		74		300		20		Y		Y		N

		WC3		5/9/19		BFF4EED		-		Adult		Female		N		437		464		388		132		334		81		300		21		Y		Y		N

		WC3		5/9/19		BFF4F0E		-		Adult		Male		claw missing right front foot & nose bit		544		589		467		176		387		218		319		34		Y		Y		N

		WC4		5/9/19		BFF4EB4		-		Adult		Male		3 missing claws on left hind foot		519		553		420		150		367		211		294		27		Y		Y		N

		WC6		5/9/19		BFF4EDC		-		Adult		Male		N		485		522		429		150		363		170		285		25		Y		Y		N

		YR3		8/8/18		BFF4EE7		-		Adult		Female		N		418		443		345		131		310		87		324		16.5		Y		Y		N

		YR5		8/8/18		BFF4EB2		-		Juvenile		Unknown		N		223		239		188		70		162		57		183		2.5		Y		Y		N
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Sheet1

		Genus		Species		County		Location		Latitude		Longitude		Year		Collector(s)		Source		Period

		Macrochelys		apalachicolae		Bay		Bear Creek		30.35078		-85.40992		2018		Kevin Enge & Tucker Stonecypher		Enge et al. (2019); UF 188475		2000-2019

		Macrochelys		apalachicolae		Bay		Callaway Creek		30.15274		-85.55748		1982		Joseph Ward		UF 152479		Pre-2000

		Macrochelys		apalachicolae		Bay		Cedar Creek		30.35110		-85.60000		2014		Matthew Gore		UF 174010		2000-2019

		Macrochelys		apalachicolae		Bay		Econfina Creek		30.42478		-85.54770		2009		Moler (1996)		EO 21810		2000-2019

		Macrochelys		apalachicolae		Bay		Econfina Creek		30.55430		-85.43680		2012		Paul Moler		UF 167060		2000-2019

		Macrochelys		apalachicolae		Bay		Econfina Creek		30.38278		-85.55338		2019		Kevin Enge & Matthew Fedler		Enge et al. (2019)		2000-2019

		Macrochelys		apalachicolae		Bay		Econfina Creek		30.38403		-85.55562		2019		Kevin Enge & Matthew Fedler		Enge et al. (2019)		2000-2019

		Macrochelys		apalachicolae		Bay		Econfina Creek		30.38668		-85.55656		2019		Kevin Enge & Matthew Fedler		UF 188712		2000-2019

		Macrochelys		apalachicolae		Bay		Econfina Creek		30.38706		-85.5571		2019		Kevin Enge & Matthew Fedler		Enge et al. (2019)		2000-2019

		Macrochelys		apalachicolae		Bay		Sandy Creek		30.10396		-85.41878		2015		Patrick Delaney		UF		2000-2019

		Macrochelys		apalachicolae		Bay		Sandy Creek		30.13972		-85.40737		2018		Kevin Enge & Tucker Stonecypher		2 captures		2000-2019

		Macrochelys		apalachicolae		Calhoun		Chipola River		30.43130		-85.17182		1993		FNAI; Paul E. Moler		EO 21955		Pre-2000

		Macrochelys		apalachicolae		Calhoun		Chipola River		30.43520		-85.16000		1996		Paul Moler et al.		UF 165799		Pre-2000

		Macrochelys		apalachicolae		Calhoun		Chipola River, 4 mi N of Scott's Ferry		30.35006		-85.15404		1949		D.R. Paulson		LACM 61192		Pre-2000

		Macrochelys		apalachicolae		Calhoun		Cypress Creek		30.2767		-85.24087		2019		Kevin Enge & Matthew Fedler		UF 188714		2000-2019

		Macrochelys		apalachicolae		Calhoun		Cypress Creek		30.27714		-85.24122		2019		Kevin Enge & Matthew Fedler		Enge et al. (2019)		2000-2019

		Macrochelys		apalachicolae		Calhoun		Cypress Creek		30.27759		-85.24243		2019		Kevin Enge & Matthew Fedler		Enge et al. (2019)		2000-2019

		Macrochelys		apalachicolae		Calhoun		Juniper Creek		30.42560		-85.29450		2012		Paul Moler		UF 166966		2000-2019

		Macrochelys		apalachicolae		Calhoun		Juniper Creek		30.35875		-85.21275		2018		Kevin Enge & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		apalachicolae		Calhoun		Juniper Creek		30.35898		-85.21154		2018		Kevin Enge & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		apalachicolae		Calhoun		Juniper Creek		30.35936		-85.21095		2018		Kevin Enge & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		apalachicolae		Calhoun		The Bayou, Apalachicola River		30.46080		-85.01420		1996		Mark Ludlow		UF 115414		Pre-2000

		Macrochelys		apalachicolae		Calhoun		Wetappo Creek		30.05057		-85.30656		2019		Kevin Enge & Matthew Fedler		UF 188715		2000-2019

		Macrochelys		apalachicolae		Calhoun		Wetappo Creek		30.05065		-85.30584		2019		Kevin Enge & Matthew Fedler		Enge et al. (2019)		2000-2019

		Macrochelys		apalachicolae		Calhoun		Wetappo Creek		30.05067		-85.30566		2019		Kevin Enge & Matthew Fedler		Enge et al. (2019)		2000-2019

		Macrochelys		apalachicolae		Escambia		Perdido River		30.35095		-85.40988		2018		Kevin Enge & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		temminckii		Escambia		Bayou Marcus (flows into Perdido Bay)		30.45550		-87.28247		1995		Moler (1996) report		EO 22537		Pre-2000

		Macrochelys		temminckii		Escambia		Bayou Marcus (flows into Perdido Bay)		30.43240		-87.30800		2012		Paul Moler		UF 166583		2000-2019

		Macrochelys		temminckii		Escambia		Bayou Marcus (flows into Perdido Bay)		30.43430		-87.32450		2012		Paul Moler		UF 166582		2000-2019

		Macrochelys		temminckii		Escambia		Elevenmile Creek (flows into Perdido Bay)		30.47990		-87.34608		1996		FNAI; David J. Printiss		EO 26417		Pre-2000

		Macrochelys		temminckii		Escambia		Escambia River		30.97422		-87.19957		2002		Paul Moler et al.		9 traps, 5 turtles		2000-2019

		Macrochelys		temminckii		Escambia		Escambia River		30.85520		-87.31110		1952		R. Hellman		UF 6607		Pre-2000

		Macrochelys		temminckii		Escambia		Escambia River		30.96790		-87.23350		1992		Paul Moler & Barry Mansell		UF 88646		Pre-2000

		Macrochelys		temminckii		Escambia		Escambia River		30.91506		-87.28551		2006		FNAI; Paul E. Moler		EO 9371		2000-2019

		Macrochelys		temminckii		Escambia		Escambia River		30.96419		-87.23600		2009		Travis Thomas		UF 156987		2000-2019

		Macrochelys		temminckii		Escambia		Escambia River		30.67855		-87.26725		2018		Tucker Stonecypher & Matthew Fedler		Enge et al. (2019)		2000-2019

		Macrochelys		temminckii		Escambia		Escambia River		30.68186		-87.26653		2018		Tucker Stonecypher & Matthew Fedler		Enge et al. (2019)		2000-2019

		Macrochelys		temminckii		Escambia		Escambia River		30.7922		-87.30603		2018		Kevin Enge & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		temminckii		Escambia		Escambia River		30.79232		-87.30605		2018		Pierson Hill & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		temminckii		Escambia		Escambia River		30.81316		-87.29626		2018		Kevin Enge & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		temminckii		Escambia		Escambia River		30.81538		-87.29781		2018		Pierson Hill & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		temminckii		Escambia		Escambia River		30.96399		-87.21664		2018		Tucker Stonecypher & Matthew Fedler		Enge et al. (2019)		2000-2019

		Macrochelys		temminckii		Escambia		Escambia River		30.9643		-87.21739		2018		Pierson Hill & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		temminckii		Escambia		Escambia River		30.96569		-87.21446		2018		Pierson Hill & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		temminckii		Escambia		Escambia River		30.96747		-87.21336		2018		Kevin Enge & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		temminckii		Escambia		Escambia River		30.97738		-87.19695		2018		Tucker Stonecypher & Matthew Fedler		Enge et al. (2019)		2000-2019

		Macrochelys		temminckii		Escambia		Marcus Creek		30.48625		-87.28829		1998		Robert Evans		UF 167062		Pre-2000

		Macrochelys		temminckii		Escambia		Perdido Delta		30.458		-87.4128		1961		Pritchard (2005)				Pre-2000

		Macrochelys		temminckii		Escambia		Perdido River		30.53289		-87.44014		2018		Kevin Enge & Tucker Stonecypher		2 captures; UF 188474		2000-2019

		Macrochelys		temminckii		Escambia		Perdido River		30.53595		-87.44095		2018		Kevin Enge & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		temminckii		Escambia		Pine Barren Creek (Escambia River trib)		30.77490		-87.33770		2012		Paul Moler		UF167998		2000-2019

		Macrochelys		temminckii		Escambia		Pine Barren Creek (Escambia River trib)		30.77570		-87.33970		2012		Paul Moler		UF167997		2000-2019

		Macrochelys		temminckii		Escambia		Pine Barren Creek (Escambia River trib)		30.77593		-87.33948		2012		Paul Moler		UF 169558-9		2000-2019

		Macrochelys		temminckii		Escambia		Yellow RIver		30.67367		-86.69831		1995		Paul Moler		1 trap, 1 turtle		Pre-2000

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.87351		-85.01115		1972		Mike Ewert		UF 67783-4		Pre-2000

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.91750		-85.01760		1990		John Iverson		UF 140993		Pre-2000

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.91750		-85.01760		1991		Dale Jackson & Mike Ewert		UF 102894		Pre-2000

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.95020		-85.01550		1993		Moler, Jackson, & Ewert		UF 165791		Pre-2000

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.91750		-85.01760		1994		Robert Walker		UF 152939		Pre-2000

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.92813		-85.01607		2004		FNAI; Dale R. Jackson		EO 16739		2000-2019

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.89548		-85.01153		2010				FWC's SaMP database		2000-2019

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.89548		-84.99989		2010				FWC's SaMP database		2000-2019

		Macrochelys		apalachicolae		Franklin		Apalachicola River		30.22159		-84.68955		2010				FWC's SaMP database		2000-2019

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.85442		-85.02002		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.85536		-85.0176		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.85972		-85.01628		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.86061		-85.01608		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.86132		-85.01391		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.87036		-85.01337		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.87373		-85.01261		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.87374		-85.01264		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.88125		-85.01484		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.88152		-85.01489		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.88328		-85.01517		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.88475		-85.01517		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.88716		-85.01486		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.88731		-85.01482		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Franklin		Apalachicola River floodplain		29.91783		-85.02857		2008		ARWEA staff		FWC Alligator Snapper Survey		2000-2019

		Macrochelys		apalachicolae		Franklin		Apalachicola River floodplain		29.92176		-85.0303		2008		ARWEA staff		FWC Alligator Snapper Survey		2000-2019

		Macrochelys		apalachicolae		Franklin		Apalachicola River floodplain		29.89867		-85.03875		2009		ARWEA staff		FWC Alligator Snapper Survey		2000-2019

		Macrochelys		apalachicolae		Franklin		Apalachicola River floodplain		29.90722		-85.0233		2009		ARWEA staff		FWC Alligator Snapper Survey		2000-2019

		Macrochelys		apalachicolae		Franklin		Apalachicola River floodplain		29.90748		-85.02287		2009		ARWEA staff		FWC Alligator Snapper Survey		2000-2019

		Macrochelys		apalachicolae		Franklin		Apalachicola River floodplain		29.90715		-85.02331		2010		ARWEA staff		FWC Alligator Snapper Survey		2000-2019

		Macrochelys		apalachicolae		Franklin		Apalachicola River floodplain, Harrison Creek		29.88066		-85.0259		2010		ARWEA staff		FWC Alligator Snapper Survey		2000-2019

		Macrochelys		apalachicolae		Franklin		Dog Island		29.78088		-84.65717		2018		Terri Cannon		adult buried in sand on beach on 11/27; UF 186721 (photo)		2000-2019

		Macrochelys		apalachicolae		Franklin		Dog Island		29.79658		-84.61402		2018		Terri Cannon		adult male with missing beak buried in yard on 12/31; UF 187059 (photo)		2000-2019

		Macrochelys		apalachicolae		Franklin		Dog Island		29.8073		-84.58066		2019		Terri Cannon		hatchling found on 2/17; UF 187908 (photo)		2000-2019

		Macrochelys		apalachicolae		Franklin		Dog Island		29.80412		-84.59057		2019		Terri Cannon		juvenile found on road on 6/7; UF 188729 (photo)		2000-2019

		Macrochelys		apalachicolae		Franklin		New River		29.95911		-84.71959		2019		Kevin Enge & Matthew Fedler		UF 188713		2000-2019

		Macrochelys		apalachicolae		Franklin		St. Vincent Island		29.66070		-85.13130		2000		Thom Lewis		MHP 6811		2000-2019

		Macrochelys		apalachicolae		Franklin		St. Vincent Island, Lake Number Five		29.64638		-85.12876		2005		FNAI; Thom Lewis		EO 34320		2000-2019

		Macrochelys		apalachicolae		Gadsden		Apalachicola River		30.65748		-84.88942		1953		Florida State Museum Group		UF 3998		Pre-2000

		Macrochelys		apalachicolae		Gadsden		Apalachicola River		30.63537		-84.9034		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Gadsden		Apalachicola River		30.63723		-84.90277		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Gadsden		Apalachicola River		30.64		-84.90024		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Gadsden		Apalachicola River		30.64829		-84.89131		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Gadsden		Apalachicola River		30.65513		-84.89011		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Gadsden		Apalachicola River		30.66095		-84.88836		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Gadsden		Apalachicola River		30.66096		-84.88829		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Gadsden		Flat Creek mouth (Apalachicola trib)		30.63842		-84.90151		1962				TU 18163		Pre-2000

		Macrochelys		apalachicolae		Gadsden		Ochlockonee River		30.53703		-84.39033		1994		FNAI; D. Bruce Means		EO 13718		Pre-2000

		Macrochelys		apalachicolae		Gadsden		Ochlockonee River		30.58950		-84.35670		1994		Paul Moler & Brad Hartman		UF 165790		Pre-2000

		Macrochelys		apalachicolae		Gadsden		Ochlockonee River		30.58700		-84.35740		2011		Paul Moler & Pamela Lister		UF 165998		2000-2019

		Macrochelys		apalachicolae		Gadsden		Ochlockonee River		30.59200		-84.35370		2011		Paul Moler & Pamela Lister		UF 165999		2000-2019

		Macrochelys		apalachicolae		Gadsden		Ochlockonee River		30.59666		-84.34346		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Gadsden		Ochlockonee River		30.59721		-84.34167		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Gadsden		Ochlockonee River		30.59726		-84.33906		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Gadsden		Ochlockonee River		30.59773		-84.33958		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Gadsden		Ochlockonee River		30.5985		-84.33924		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Gadsden		Ochlockonee River		30.59753		-84.34185		2018		Kevin Enge & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		apalachicolae		Gadsden		Ochlockonee River		30.59783		-84.34315		2018		Kevin Enge & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		apalachicolae		Gulf		Apalachicola River		30.14949		-85.13746		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Gulf		Apalachicola River		30.15735		-85.13339		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Gulf		Apalachicola River		30.11669		-85.14065		2018		Pierson Hill & Tucker Stonecypher		2 captures		2000-2019

		Macrochelys		apalachicolae		Gulf		Apalachicola River floodplain		30.01999		-85.15148		2008		ARWEA staff		FWC Alligator Snapper Survey		2000-2019

		Macrochelys		apalachicolae		Gulf		Apalachicola River floodplain		30.02095		-85.15147		2009		ARWEA staff		FWC Alligator Snapper Survey		2000-2019

		Macrochelys		apalachicolae		Gulf		Apalachicola River, Dead Lakes		30.18946		-85.19153		1983		FNAI; Peter C. H. Pritchard		EO 25004		Pre-2000

		Macrochelys		apalachicolae		Gulf		Chipola River		30.13081		-85.20667		2012		Travis Thomas		UF 156978-9		2000-2019

		Macrochelys		apalachicolae		Gulf		WindMark Beach		29.8455		-85.33		2016		Bradley Walker		Large turtle photographed in surf in March ca. 200 m from brackish outflow		2000-2019

		Macrochelys		apalachicolae		Holmes		Choctawhatchee River		30.86580		-85.88469		2014		Jonathan Mays & Pierson Hill		UF 175399		2000-2019

		Macrochelys		apalachicolae		Holmes		Choctawhatchee River		30.96924		-85.82392		2018		Pierson Hill & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		apalachicolae		Holmes		Choctawhatchee River		30.86580		-85.88469		2014		Jonathan Mays & Pierson Hill		UF 175399		2000-2019

		Macrochelys		apalachicolae		Jackson		2 MI S MARIANNA		30.75310		-85.19320		1950				TU 13398		Pre-2000

		Macrochelys		apalachicolae		Jackson		Apalachicola River		30.63898		-84.90384		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Jackson		Apalachicola River		30.6483		-84.89298		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Jackson		Apalachicola River		30.6642		-84.88848		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Jackson		Apalachicola River - W of Lake Seminole		30.76035		-84.96025		2014				FWC's SaMP database		2000-2019

		Macrochelys		apalachicolae		Jackson		Chattahoochee River		30.81855		-84.93121		1982		FNAI; Peter C. H. Pritchard		EO 23014		Pre-2000

		Macrochelys		apalachicolae		Jackson		Chipola River		30.79939		-85.22773		1993		FNAI; Peter C. H. Pritchard		EO 9891		Pre-2000

		Macrochelys		apalachicolae		Jackson		Chipola River		30.72360		-85.19980		1995		Paul Moler & Brett Kemker		UF 165843		Pre-2000

		Macrochelys		apalachicolae		Jackson		Chipola River		30.73510		-85.20240		1995		Paul Moler & Brett Kemker		UF 165844		Pre-2000

		Macrochelys		apalachicolae		Jackson		Chipola River		30.73085		-85.20276		2006		William Love		UF 150226		2000-2019

		Macrochelys		apalachicolae		Jackson		Chipola River		30.73131		-85.20183		2009		Carl May		UF 174161		2000-2019

		Macrochelys		apalachicolae		Jackson		Chipola River		30.73586		-85.20440		2009		Carl May		UF 174160		2000-2019

		Macrochelys		apalachicolae		Jackson		Chipola River		30.73435		-85.20124		2012		Carl May		UF 174157		2000-2019

		Macrochelys		apalachicolae		Jackson		Chipola River		30.73475		-85.20163		2012		Carl May		UF 174156		2000-2019

		Macrochelys		apalachicolae		Jackson		Chipola River		30.73900		-85.20076		2012		Carl May		UF 174155		2000-2019

		Macrochelys		apalachicolae		Jackson		Chipola River		30.72117		-85.19909		2014		Carl May		UF 174150		2000-2019

		Macrochelys		apalachicolae		Jackson		Chipola River		30.73534		-85.20248		2014		Carl May		UF 174162		2000-2019

		Macrochelys		apalachicolae		Jackson		Chipola River		30.73642		-85.20329		2014		Carl May		UF 174158-9		2000-2019

		Macrochelys		apalachicolae		Jackson		Chipola River		30.72059		-85.19986		2019		Kevin Enge & Matthew Fedler		Enge et al. (2019)		2000-2019

		Macrochelys		apalachicolae		Jackson		Chipola River at Merritt's Bridge		30.77287		-85.21636		1941		Archie F Carr Jr 		MCZ 46218		Pre-2000

		Macrochelys		apalachicolae		Jackson		Chipola River, 1 mi N of, Road 280 bridge                                                                                                                                                                                             		30.73091		-85.19995		1974		Joseph Ward		USNM 326199		Pre-2000

		Macrochelys		apalachicolae		Jackson		Dry Creek (Chipola trib)		30.68904		-85.23655		2019		Kevin Enge & Matthew Fedler		UF 188775		2000-2019

		Macrochelys		apalachicolae		Jackson		Florida Caverns State Park restroom		30.81172		-85.22646		1960		Charles Myers & Peter Drummond		UF 57968		Pre-2000

		Macrochelys		apalachicolae		Jackson		Merritt's Mill Pond		30.77567		-85.17101		1952		Hobbs/Marchand		GMNH 3858		Pre-2000

		Macrochelys		apalachicolae		Jackson		Spring Creek		30.74591		-85.20000		1938		Horton Hobbs & Lewis Marchand		UF 1734		Pre-2000

		Macrochelys		apalachicolae		Jackson		Spring Creek		30.73607		-85.20315		2012		Carl May		UF 174154		2000-2019

		Macrochelys		apalachicolae		Jackson		Waddells Mill Creek		30.85535		-85.26289		1978		Richard Franz et al.		UF 52676		Pre-2000

		Macrochelys		apalachicolae		Jefferson		Wacissa River		30.22670		-83.97028		2000		FNAI; Peter C. H. Pritchard		EO 14		2000-2019

		Macrochelys		apalachicolae		Leon		Lake Iamonia		30.6292		-84.2357		1973		Michael Ewert		nest; Ewert (1976)		Pre-2000

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.66898		-84.30524		1972		Bruce Means		UF 67782		Pre-2000

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.35160		-84.68411		1990		FNAI; Brian Lubinski		EO 7908		Pre-2000

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.34926		-84.69098		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.34949		-84.6872		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.35062		-84.68427		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.35306		-84.68553		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.35478		-84.68524		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.36256		-84.68098		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.36411		-84.67373		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.36528		-84.67461		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.36701		-84.67828		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.59533		-84.34586		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.59873		-84.33922		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.59924		-84.34051		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.35623		-84.68387		2018		Pierson Hill & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.35785		-84.68335		2018		Pierson Hill & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.5907		-84.35469		2018		Kevin Enge & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		apalachicolae		Leon		St. Marks River		30.28490		-84.15099		1992		FNAI; Karl Studenroth		EO 952		Pre-2000

		Macrochelys		apalachicolae		Liberty		Apalachicola River		30.45993		-84.99479		2008		FNAI; Paul E. Moler		EO 33621		2000-2019

		Macrochelys		apalachicolae		Liberty		Apalachicola River		30.15223		-85.13429		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Liberty		Apalachicola River		30.15453		-85.13437		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Liberty		Apalachicola River		30.58662		-84.94627		2018		Pierson Hill & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		apalachicolae		Liberty		Big Gully Creek		30.24840		-85.00630		2012		Paul Moler		UF 166968		2000-2019

		Macrochelys		apalachicolae		Liberty		jct. CR 379 & FR 104		30.03131		-84.99294		1988		Fred Kraus		UMMZ 189918		Pre-2000

		Macrochelys		apalachicolae		Liberty		New River		30.03618		-84.84385		2001		Dale Jackson, David Printiss, & Dan Hipes & Mike Ewert		UF 185497		2000-2019

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.12989		-84.66852		2011		Paul Moler & Bill Turner		7 traps, 4 turtles		2000-2019

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.12740		-84.67040		1993		Paul Moler & Judy Hancock		UF 165794		Pre-2000

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.16580		-84.66951		1993		Paul Moler & Barry Mansell		UF 88529		Pre-2000

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.01417		-84.55016		2001		FNAI; Peter C. H. Pritchard		EO 26738		2000-2019

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.06832		-84.62833		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.06908		-84.62966		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.07379		-84.63317		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.07546		-84.63599		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.35395		-84.68534		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.36042		-84.68233		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.36439		-84.67253		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.36457		-84.67342		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.36502		-84.68123		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.36586		-84.68132		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.36734		-84.67775		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.3679		-84.67884		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.34951		-84.69146		2018		Pierson Hill & Tucker Stonecypher		2 captures		2000-2019

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.35482		-84.6857		2018		Pierson Hill & Tucker Stonecypher		4 captures		2000-2019

		Macrochelys		apalachicolae		Liberty		Ochlockonee River floodplain		30.17288		-84.67656		1996		Paul Moler		UF 117204		Pre-2000

		Macrochelys		apalachicolae		Liberty		sawdust pile on W side of FR III, 0.9 mi S of FH 13		30.16891		-84.68428		1976		Ken Richmond		UMMZ 184109		Pre-2000

		Macrochelys		apalachicolae		Liberty		Sweetwater Creek		30.52473		-84.96815		2012		John Himes		UF 168571		2000-2019

		Macrochelys		apalachicolae		Liberty		Telogia Creek		30.37389		-84.80606		2009		Paul Moler & Mark Ludlow		UF 155266		2000-2019

		Macrochelys		apalachicolae		Liberty		Telogia Creek		30.37389		-84.80606		2009		Paul Moler & Mark Ludlow		UF 155267		2000-2019

		Macrochelys		apalachicolae		Liberty		Telogia Creek		30.42553		-84.92790		2009		FNAI; Paul E. Moler		EO 34284		2000-2019

		Macrochelys		apalachicolae		Liberty		Telogia Creek		30.45040		-84.86240		2012		Paul Moler		UF 166967		2000-2019

		Macrochelys		apalachicolae		Liberty		Telogia Creek		30.35864		-84.78972		2019		Kevin Enge & Matthew Fedler		adult male & juvenile		2000-2019

		Macrochelys		apalachicolae		Liberty		Telogia Creek		30.36049		-84.7931		2019		Kevin Enge & Matthew Fedler		UF 188716		2000-2019

		Macrochelys		temminckii		Okaloosa		East Bay River		30.43090		-86.77570		1993		Paul Moler & John Jensen		UF 88483		Pre-2000

		Macrochelys		temminckii		Okaloosa		East Bay River		30.43150		-86.77490		1994		Paul Moler et al.		UF 165796		Pre-2000

		Macrochelys		temminckii		Okaloosa		East Bay River		30.43130		-86.77166		1998		FNAI; Paul E. Moler		EO 11541		Pre-2000

		Macrochelys		temminckii		Okaloosa		Live Oak Creek (East Bay River trib)		30.5342		-86.7202		2010s		Kelly Jones (VPI)				2000-2019

		Macrochelys		temminckii		Okaloosa		Shoal River		30.69400		-86.58446		2002		Paul Moler et al.		10 traps, 2 turtles		2000-2019

		Macrochelys		temminckii		Okaloosa		Shoal River		30.75750		-86.50620		1996		Paul Moler & Ann Clark		UF 165841		Pre-2000

		Macrochelys		temminckii		Okaloosa		Turkey Creek		30.5333		-86.50639		2018		Kevin Enge & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		temminckii		Okaloosa		Turkey Creek (flows into Boggy Bayou)		30.53690		-86.50935		1998		FNAI; David J. Printiss		EO 8913		Pre-2000

		Macrochelys		temminckii		Okaloosa		Turtle Creek (East Bay River trib)		30.50540		-86.67220		2009		Paul Moler & Travis Thomas		UF 155560-1		2000-2019

		Macrochelys		temminckii		Okaloosa		Turtle Creek (East Bay River trib)		30.51410		-86.71650		2009		Paul Moler & Travis Thomas		UF 155555-9		2000-2019

		Macrochelys		temminckii		Okaloosa		Turtle Creek (East Bay River trib)		30.5088		-86.6702		2010s		Kelly Jones (VPI)				2000-2019

		Macrochelys		temminckii		Okaloosa		Yellow RIver		30.68076		-86.65208		2002		Paul Moler et al.				2000-2019

		Macrochelys		temminckii		Okaloosa		Yellow River		30.90880		-86.56280		1995		Paul Moler & Barry Mansell		UF 165840		Pre-2000

		Macrochelys		temminckii		Okaloosa		Yellow River		30.68270		-86.67540		1996		Paul Moler & Tom Miller		UF 165795		Pre-2000

		Macrochelys		temminckii		Okaloosa		Yellow River		30.76375		-86.62384		2002		FNAI; Paul E. Moler		EO 15410		2000-2019

		Macrochelys		temminckii		Okaloosa		Yellow River		30.75635		-86.62805		2018		Pierson Hill & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		temminckii		Okaloosa		Yellow River		30.75743		-86.62425		2018		Pierson Hill & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		temminckii		Santa Rosa		Big Coldwater Creek		30.70990		-86.97240		2012		Paul Moler		UF 166581		2000-2019

		Macrochelys		temminckii		Santa Rosa		Big Coldwater Creek		30.70733		-86.97042		2018		Pierson Hill & Tucker Stonecypher		2 captures		2000-2019

		Macrochelys		temminckii		Santa Rosa		Big Juniper Creek		30.72806		-86.89959		2018		Pierson Hill & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		temminckii		Santa Rosa		Big Juniper Creek (Blackwater trib)		30.72660		-86.89860		1995		Robert Evans		UF 167068		Pre-2000

		Macrochelys		temminckii		Santa Rosa		Blackwater River		30.63820		-87.02700		1994		Robert Evans		UF 167066		Pre-2000

		Macrochelys		temminckii		Santa Rosa		Blackwater River		30.66429		-86.96934		1996		FNAI; Paul E. Moler		EO 25482		Pre-2000

		Macrochelys		temminckii		Santa Rosa		Blackwater River		30.69810		-86.89230		1996		Paul Moler & Ann Clark		UF 165842		Pre-2000

		Macrochelys		temminckii		Santa Rosa		Blackwater River		30.69680		-86.91040		2012		Paul Moler & Deanne Moler				2000-2019

		Macrochelys		temminckii		Santa Rosa		Blackwater River		30.72243		-86.80054		2018		Kevin Enge & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		temminckii		Santa Rosa		Blackwater River		30.72249		-86.80002		2018		Kevin Enge & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		temminckii		Santa Rosa		Blackwater River		30.72299		-86.79986		2018		Kevin Enge & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		temminckii		Santa Rosa		Boiling Creek (Yellow River trib)		30.56540		-86.86910		1995		Robert Evans		UF 167071		Pre-2000

		Macrochelys		temminckii		Santa Rosa		Clear Creek (Blackwater trib)		30.66090		-87.00550		1980		Robert Evans		UF 167063		Pre-2000

		Macrochelys		temminckii		Santa Rosa		Escambia River		30.67439		-87.26827		1993		Moler (1996) report		EO 25834		Pre-2000

		Macrochelys		temminckii		Santa Rosa		Escambia River		30.97629		-87.19685		2007		Paul Moler		UF 155270		2000-2019

		Macrochelys		temminckii		Santa Rosa		Escambia River		30.69543		-87.27144		2018		Tucker Stonecypher & Matthew Fedler		Enge et al. (2019)		2000-2019

		Macrochelys		temminckii		Santa Rosa		Escambia River		30.70188		-87.26752		2018		Kevin Enge & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		temminckii		Santa Rosa		Escambia River		30.78997		-87.30154		2018		Tucker Stonecypher & Matthew Fedler		2 captures		2000-2019

		Macrochelys		temminckii		Santa Rosa		Escambia River		30.96326		-87.21271		2018		Tucker Stonecypher & Matthew Fedler		2 captures		2000-2019

		Macrochelys		temminckii		Santa Rosa		Escambia River		30.97354		-87.1994		2018		Kevin Enge & Tucker Stonecypher		2 captures		2000-2019

		Macrochelys		temminckii		Santa Rosa		Escambia River		30.97363		-87.19932		2018		Tucker Stonecypher & Matthew Fedler		3 captures		2000-2019

		Macrochelys		temminckii		Santa Rosa		Indigo Creek (trib of Boiling Cr.)		30.5406		-86.8359		2010s		Brandon Rincon (VPI)				2000-2019

		Macrochelys		temminckii		Santa Rosa		Little Boiling Creek (trib of Boiling Cr.)		30.5414		-86.865		2010s		Brandon Rincon (VPI)				2000-2019

		Macrochelys		temminckii		Santa Rosa		Long Creek mouth (Blackwater trib)		30.60740		-87.03480		1994		Robert Evans		UF 167067		Pre-2000

		Macrochelys		temminckii		Santa Rosa		Moore Creek (Boiling Creek trib)		30.5414		-86.865		2010s		Kelly Jones (VPI)				2000-2019

		Macrochelys		temminckii		Santa Rosa		Pond Creek		30.55950		-87.13720		1991		Robert Evans		UF 167070		Pre-2000

		Macrochelys		temminckii		Santa Rosa		Pond Creek		30.62403		-87.10788		2018		Kevin Enge & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		temminckii		Santa Rosa		Pond Creek		30.62435		-87.10779		2018		Kevin Enge & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		temminckii		Santa Rosa		Pond Creek		30.62443		-87.10753		2018		Kevin Enge & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		temminckii		Santa Rosa		Pond Creek		30.62477		-87.10764		2018		Kevin Enge & Tucker Stonecypher		2 captures		2000-2019

		Macrochelys		temminckii		Santa Rosa		Pond Creek (Blackwater trib)		30.64715		-87.12829		1995		Robert Evans		UF 167069		Pre-2000

		Macrochelys		temminckii		Santa Rosa		Pond Creek (Blackwater trib)		30.61290		-87.08550		1998		Robert Evans		UF 167072		Pre-2000

		Macrochelys		temminckii		Santa Rosa		Reader Creek (Pond Creek trib)+D320		30.68630		-87.12210		1995		Robert Evans		UF 167065		Pre-2000

		Macrochelys		temminckii		Santa Rosa		Simpson River (empties into Escambia Bay)		30.59860		-87.20300		1981		Robert Evans		UF 167064		Pre-2000

		Macrochelys		temminckii		Santa Rosa		Turtle Creek (East Bay River trib)		30.50606		-86.67238		2012		Paul Moler		3 traps, 1 turtle		2000-2019

		Macrochelys		temminckii		Santa Rosa		Weaver Creek		30.5518		-86.9296		2010s		Kelly Jones (VPI)				2000-2019

		Macrochelys		temminckii		Santa Rosa		Weaver Creek		30.55151		-86.92963		2019		Kevin Enge & Matthew Fedler		UF 188724		2000-2019

		Macrochelys		temminckii		Santa Rosa		Yellow River		30.77130		-86.62410		2011		Paul Moler & Barry Mansell		UF 166042		2000-2019

		Macrochelys		apalachicolae		Wakulla		Ochlockonee River		30.15241		-84.67099		1993		FNAI; Paul E. Moler		EO 2555		Pre-2000

		Macrochelys		apalachicolae		Wakulla		Ochlockonee River		30.06560		-84.62730		2000		FWC Herp Survey (Enge & Wallace 2008)				2000-2019

		Macrochelys		apalachicolae		Wakulla		Ochlockonee River		30.06273		-84.62536		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Wakulla		Ochlockonee River		30.0656		-84.62779		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Wakulla		Ochlockonee River		30.06561		-84.62782		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Wakulla		Ochlockonee River		30.06847		-84.63222		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Wakulla		Ochlockonee River		30.06913		-84.63103		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Wakulla		Ochlockonee River		30.06998		-84.63324		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Wakulla		Ochlockonee River		30.07425		-84.63452		2014				Mays et al. (2015)		2000-2019

		Macrochelys		apalachicolae		Wakulla		Sopchoppy River		29.99460		-84.43660		1978		Charles Smith		UF 42873		Pre-2000

		Macrochelys		apalachicolae		Wakulla		Sopchoppy River		30.09158		-84.52068		2018		Kevin Enge & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		apalachicolae		Wakulla		Wakulla River		30.22660		-84.27630		1980		FNAI; Dana Bryan		EO 885		Pre-2000

		Macrochelys		apalachicolae		Wakulla		Wakulla Springs		30.2355		-84.3026		1983		Mike Bentzien (USFWS)		Pritchard (2005)		Pre-2000

		Macrochelys		apalachicolae		Walton		Choctawhatchee River		30.6537		-85.89022		2018		Kevin Enge & Tucker Stonecypher		Enge et al. (2019)		2000-2019

		Macrochelys		temminckii		Walton		Rocky Creek		30.57099		-86.36715		1975		FNAI; Peter C. H. Pritchard		EO 23392		Pre-2000

		Macrochelys		temminckii		Walton		Titi Creek drainage (Blackwater trib)		30.73147		-86.38059		1997		FNAI; Karl Studenroth		EO 34174		Pre-2000

		Macrochelys		apalachicolae		Washington		Econfina Creek		30.45146		-85.53245		2002		Paul Moler et al.		8 traps, 9 turtles		2000-2019

		Macrochelys		apalachicolae		Washington		Econfina Creek		30.44980		-85.53190		1995		Paul Moler et al.		UF 165797		Pre-2000

		Macrochelys		apalachicolae		Washington		Econfina Creek		30.45190		-85.53230		1997		Paul Moler & Kate Lee		UF 165798		Pre-2000

		Macrochelys		apalachicolae		Washington		Econfina Creek, Blue Springs Run		30.44586		-85.53659		1993		Paul Moler & Mark Ludlow		UF 87950		Pre-2000

		Macrochelys		apalachicolae		Washington		Holmes Creek		30.60532		-85.76448		1993		Paul Moler & Barry Mansell		UF 88528		Pre-2000

		Macrochelys		apalachicolae		Washington		Holmes Creek		30.60650		-85.76180		1993		Paul Moler & Barry Mansell		UF 165788		Pre-2000

		Macrochelys		apalachicolae		Washington		Holmes Creek		30.60629		-85.76853		1996		FNAI; Paul E. Moler		EO 9871		Pre-2000





<1990

		Genus		Species		County		Location		Latitude		Longitude		Year		Collector(s)		Source

		Macrochelys		apalachicolae		Jackson		Spring Creek		30.74591		-85.20000		1938		Horton Hobbs & Lewis Marchand		UF 1734

		Macrochelys		temminckii		Escambia		Escambia River		30.85520		-87.31110		1952		R. Hellman		UF 6607

		Macrochelys		apalachicolae		Gadsden		Apalachicola River		30.65748		-84.88942		1953		Florida State Museum Group		UF 3998

		Macrochelys		apalachicolae		Jackson		Florida Caverns State Park restroom		30.81172		-85.22646		1960		Charles Myers & Peter Drummon		UF 57968

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.87351		-85.01115		1972		Mike Ewert		UF 67783-4

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.66898		-84.30524		1972		Bruce Means		UF 67782

		Macrochelys		temminckii		Walton		Rocky Creek		30.57099		-86.36715		1975		FNAI; Peter C. H. Pritchard		EO 23392

		Macrochelys		apalachicolae		Wakulla		Sopchoppy River		29.99460		-84.43660		1978		Charles Smith		UF 42873

		Macrochelys		apalachicolae		Jackson		Waddells Mill Creek		30.85535		-85.26289		1978		Richard Franz et al.		UF 52676

		Macrochelys		temminckii		Santa Rosa		Clear Creek (Blackwater trib)		30.66090		-87.00550		1980		Robert Evans		UF 167063

		Macrochelys		apalachicolae		Wakulla		Wakulla River		30.22660		-84.27630		1980		FNAI; Dana Bryan		EO 885

		Macrochelys		temminckii		Santa Rosa		Simpson River (empties into Escambia Bay)		30.59860		-87.20300		1981		Robert Evans		UF 167064

		Macrochelys		apalachicolae		Bay		Callaway Creek		30.15274		-85.55748		1982		Joseph Ward		UF 152479

		Macrochelys		apalachicolae		Jackson		Chattahoochee River		30.81855		-84.93121		1982		FNAI; Peter C. H. Pritchard		EO 23014

		Macrochelys		apalachicolae		Gulf		Apalachicola River, Dead Lakes		30.18946		-85.19153		1983		FNAI; Peter C. H. Pritchard		EO 25004
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1990-1999

		Genus		Species		County		Location		Latitude		Longitude		Year		Collector(s)		Source

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.91750		-85.01760		1990		John Iverson		UF 140993

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.35160		-84.68411		1990		FNAI; Brian Lubinski		EO 7908

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.91750		-85.01760		1991		Dale Jackson & Mike Ewert		UF 102894

		Macrochelys		temminckii		Santa Rosa		Pond Creek		30.55950		-87.13720		1991		Robert Evans		UF 167070

		Macrochelys		temminckii		Escambia		Escambia River		30.96790		-87.23350		1992		Paul Moler & Barry Mansell		UF 88646

		Macrochelys		apalachicolae		Leon		St. Marks River		30.28490		-84.15099		1992		FNAI; Karl Studenroth		EO 952

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.95020		-85.01550		1993		Moler, Jackson, & Ewert		UF 165791

		Macrochelys		apalachicolae		Calhoun		Chipola River		30.43130		-85.17182		1993		FNAI; Paul E. Moler		EO 21955

		Macrochelys		apalachicolae		Jackson		Chipola River		30.79939		-85.22773		1993		FNAI; Peter C. H. Pritchard		EO 9891

		Macrochelys		temminckii		Okaloosa		East Bay River		30.43090		-86.77570		1993		Paul Moler & John Jensen		UF 88483

		Macrochelys		apalachicolae		Washington		Econfina Creek, Blue Springs Run		30.44586		-85.53659		1993		Paul Moler & Mark Ludlow		UF 87950

		Macrochelys		temminckii		Santa Rosa		Escambia River		30.67439		-87.26827		1993		Moler (1996) report		EO 25834

		Macrochelys		apalachicolae		Washington		Holmes Creek		30.60532		-85.76448		1993		Paul Moler & Barry Mansell		UF 88528

		Macrochelys		apalachicolae		Washington		Holmes Creek		30.60650		-85.76180		1993		Paul Moler & Barry Mansell		UF 165788

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.12740		-84.67040		1993		Paul Moler & Judy Hancock		UF 165794

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.16580		-84.66951		1993		Paul Moler & Barry Mansell		UF 88529

		Macrochelys		apalachicolae		Wakulla		Ochlockonee River		30.15241		-84.67099		1993		FNAI; Paul E. Moler		EO 2555

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.91750		-85.01760		1994		Robert Walker		UF 152939

		Macrochelys		temminckii		Santa Rosa		Blackwater River		30.63820		-87.02700		1994		Robert Evans		UF 167066

		Macrochelys		temminckii		Okaloosa		East Bay River		30.43150		-86.77490		1994		Paul Moler et al.		UF 165796

		Macrochelys		temminckii		Santa Rosa		mouth of Long Creek (Blackwater trib)		30.60740		-87.03480		1994		Robert Evans		UF 167067

		Macrochelys		apalachicolae		Gadsden		Ochlockonee River		30.53703		-84.39033		1994		FNAI; D. Bruce Means		EO 13718

		Macrochelys		apalachicolae		Gadsden		Ochlockonee River		30.58950		-84.35670		1994		Paul Moler & Brad Hartman		UF 165790

		Macrochelys		temminckii		Escambia		Bayou Marcus (flows into Perdido Bay)		30.45550		-87.28247		1995		Moler (1996) report		EO 22537

		Macrochelys		temminckii		Santa Rosa		Big Juniper Creek (Blackwater trib)		30.72660		-86.89860		1995		Robert Evans		UF 167068

		Macrochelys		temminckii		Santa Rosa		Boiling Creek (Yellow River trib)		30.56540		-86.86910		1995		Robert Evans		UF 167071

		Macrochelys		apalachicolae		Jackson		Chipola River		30.73510		-85.20240		1995		Paul Moler & Brett Kemker		UF 165844

		Macrochelys		apalachicolae		Jackson		Chipola River		30.72360		-85.19980		1995		Paul Moler & Brett Kemker		UF 165843

		Macrochelys		apalachicolae		Washington		Econfina Creek		30.44980		-85.53190		1995		Paul Moler et al.		UF 165797

		Macrochelys		temminckii		Santa Rosa		Pond Creek (Blackwater trib)		30.64715		-87.12829		1995		Robert Evans		UF 167069

		Macrochelys		temminckii		Santa Rosa		Reeder Creek (Pond Creek trib?)		30.68630		-87.12210		1995		Robert Evans		UF 167065

		Macrochelys		temminckii		Okaloosa		Yellow River		30.90880		-86.56280		1995		Paul Moler & Barry Mansell		UF 165840

		Macrochelys		temminckii		Santa Rosa		Blackwater River		30.66429		-86.96934		1996		FNAI; Paul E. Moler		EO 25482

		Macrochelys		temminckii		Santa Rosa		Blackwater River		30.69810		-86.89230		1996		Paul Moler & Ann Clark		UF 165842

		Macrochelys		apalachicolae		Calhoun		Chipola River		30.43520		-85.16000		1996		Paul Moler et al.		UF 165799

		Macrochelys		temminckii		Escambia		Elevenmile Creek (flows into Perdido Bay)		30.47990		-87.34608		1996		FNAI; David J. Printiss		EO 26417

		Macrochelys		apalachicolae		Washington		Holmes Creek		30.60629		-85.76853		1996		FNAI; Paul E. Moler		EO 9871

		Macrochelys		apalachicolae		Liberty		Ochlockonee River floodplain		30.17288		-84.67656		1996		Paul Moler		UF 117204

		Macrochelys		temminckii		Okaloosa		Shoal River		30.75750		-86.50620		1996		Paul Moler & Ann Clark		UF 165841

		Macrochelys		suwanniensis		Levy		Suwannee River		29.57930		-82.94520		1996		Paul Moler & David Auth		UF 103694-6

		Macrochelys		apalachicolae		Calhoun		The Bayou, Apalachicola River		30.46080		-85.01420		1996		Mark Ludlow		UF 115414

		Macrochelys		temminckii		Okaloosa		Yellow River		30.68270		-86.67540		1996		Paul Moler & Tom Miller		UF 165795

		Macrochelys		apalachicolae		Washington		Econfina Creek		30.45190		-85.53230		1997		Paul Moler & Kate Lee		UF 165798

		Macrochelys		temminckii		Walton		Titi Creek drainage (Blackwater trib)		30.73147		-86.38059		1997		FNAI; Karl Studenroth		EO 34174

		Macrochelys		temminckii		Okaloosa		East Bay River		30.43130		-86.77166		1998		FNAI; Paul E. Moler		EO 11541

		Macrochelys		temminckii		Escambia		Marcus Creek		30.48625		-87.28829		1998		Robert Evans		UF 167062

		Macrochelys		temminckii		Santa Rosa		Pond Creek (Blackwater trib)		30.61290		-87.08550		1998		Robert Evans		UF 167072

		Macrochelys		temminckii		Okaloosa		Turkey Creek (flows into Boggy Bayou)		30.53690		-86.50935		1998		FNAI; David J. Printiss		EO 8913





2000-2009

		Genus		Species		County		Location		Latitude		Longitude		Year		Collector(s)		Source

		Macrochelys		apalachicolae		Wakulla		Ochlockonee River		30.06560		-84.62730		2000		FWC Herp Survey (Enge & Wallace 2008)

		Macrochelys		apalachicolae		Jefferson		Wacissa River		30.22670		-83.97028		2000		FNAI; Peter C. H. Pritchard		EO 14

		Macrochelys		apalachicolae		Liberty		New River		30.03618		-84.84385		2001		Dale Jackson, David Printiss, & Dan Hipes & Mike Ewert		UF 185497

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.01417		-84.55016		2001		FNAI; Peter C. H. Pritchard		EO 26738

		Macrochelys		temminckii		Okaloosa		Yellow River		30.76375		-86.62384		2002		FNAI; Paul E. Moler		EO 15410

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.92813		-85.01607		2004		FNAI; Dale R. Jackson		EO 16739

		Macrochelys		apalachicolae		Franklin		St. Vincent Island, Lake Number Five		29.64638		-85.12876		2005		FNAI; Thom Lewis		EO 34320

		Macrochelys		apalachicolae		Jackson		Chipola River		30.73085		-85.20276		2006		William Love		UF 150226

		Macrochelys		temminckii		Escambia		Escambia River		30.91506		-87.28551		2006		FNAI; Paul E. Moler		EO 9371

		Macrochelys		temminckii		Santa Rosa		Escambia River		30.97629		-87.19685		2007		Paul Moler		UF 155270

		Macrochelys		apalachicolae		Liberty		Apalachicola River		30.45993		-84.99479		2008		FNAI; Paul E. Moler		EO 33621

		Macrochelys		apalachicolae		Franklin		Apalachicola River floodplain		29.92176		-85.0303		2008		ARWEA staff		FWC Alligator Snapper Survey

		Macrochelys		apalachicolae		Franklin		Apalachicola River floodplain		29.91783		-85.02857		2008		ARWEA staff		FWC Alligator Snapper Survey

		Macrochelys		apalachicolae		Gulf		Apalachicola River floodplain		30.01999		-85.15148		2008		ARWEA staff		FWC Alligator Snapper Survey

		Macrochelys		apalachicolae		Franklin		Apalachicola River floodplain		29.89867		-85.03875		2009		ARWEA staff		FWC Alligator Snapper Survey

		Macrochelys		apalachicolae		Franklin		Apalachicola River floodplain		29.90722		-85.0233		2009		ARWEA staff		FWC Alligator Snapper Survey

		Macrochelys		apalachicolae		Franklin		Apalachicola River floodplain		29.90748		-85.02287		2009		ARWEA staff		FWC Alligator Snapper Survey

		Macrochelys		apalachicolae		Gulf		Apalachicola River floodplain		30.02095		-85.15147		2009		ARWEA staff		FWC Alligator Snapper Survey

		Macrochelys		apalachicolae		Jackson		Chipola River		30.73586		-85.20440		2009		Carl May		UF 174160

		Macrochelys		apalachicolae		Jackson		Chipola River		30.73131		-85.20183		2009		Carl May		UF 174161

		Macrochelys		apalachicolae		Bay		Econfina Creek		30.42478		-85.54770		2009		Moler, P. E.  1996.  Alligator snapping turtle distribution and relative abundance.  Florida Game and Fresh Water Fish Commission Final Report Study No. 7544, Tallahassee, Florida, USA.  21pp.		EO 21810

		Macrochelys		temminckii		Escambia		Escambia River		30.96419		-87.23600		2009		Travis Thomas		UF 156987

		Macrochelys		apalachicolae		Liberty		Telogia Creek		30.42553		-84.92790		2009		FNAI; Paul E. Moler		EO 34284

		Macrochelys		apalachicolae		Liberty		Telogia Creek		30.37389		-84.80606		2009		Paul Moler & Mark Ludlow		UF 155266

		Macrochelys		apalachicolae		Liberty		Telogia Creek		30.37389		-84.80606		2009		Paul Moler & Mark Ludlow		UF 155267

		Macrochelys		temminckii		Okaloosa		Turtle Creek (East Bay River trib)		30.51410		-86.71650		2009		Paul Moler & Travis Thomas		UF 155555-9

		Macrochelys		temminckii		Okaloosa		Turtle Creek (East Bay River trib)		30.50540		-86.67220		2009		Paul Moler & Travis Thomas		UF 155560-1





2010-17

		Genus		Species		County		Location		Latitude		Longitude		Year		Collector(s)		Source

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.89548		-85.01153		2010				FWC's SaMP database

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.89548		-84.99989		2010				FWC's SaMP database

		Macrochelys		apalachicolae		Franklin		Apalachicola River		30.22159		-84.68955		2010				FWC's SaMP database

		Macrochelys		apalachicolae		Franklin		Apalachicola River floodplain		29.90715		-85.02331		2010		ARWEA staff		FWC Alligator Snapper Survey

		Macrochelys		apalachicolae		Franklin		Apalachicola River floodplain, Harrison Creek		29.88066		-85.0259		2010		ARWEA staff		FWC Alligator Snapper Survey

		Macrochelys		apalachicolae		Gadsden		Ochlockonee River		30.58700		-84.35740		2011		Paul Moler & Pamela Lister		UF 165998

		Macrochelys		apalachicolae		Gadsden		Ochlockonee River		30.59200		-84.35370		2011		Paul Moler & Pamela Lister		UF 165999

		Macrochelys		temminckii		Santa Rosa		Yellow River		30.77130		-86.62410		2011		Paul Moler & Barry Mansell		UF 166042

		Macrochelys		temminckii		Escambia		Bayou Marcus (flows into Perdido Bay)		30.43430		-87.32450		2012		Paul Moler		UF 166582

		Macrochelys		temminckii		Escambia		Bayou Marcus (flows into Perdido Bay)		30.43240		-87.30800		2012		Paul Moler		UF 166583

		Macrochelys		temminckii		Santa Rosa		Big Coldwater Creek		30.70990		-86.97240		2012		Paul Moler		UF 166581

		Macrochelys		apalachicolae		Liberty		Big Gully Creek		30.24840		-85.00630		2012		Paul Moler		UF 166968

		Macrochelys		temminckii		Santa Rosa		Blackwater River		30.69680		-86.91040		2012		Paul Moler & Deanne Moler

		Macrochelys		apalachicolae		Gulf		Chipola River		30.13081		-85.20667		2012		Travis Thomas		UF 156978-9

		Macrochelys		apalachicolae		Jackson		Chipola River		30.73475		-85.20163		2012		Carl May		UF 174156

		Macrochelys		apalachicolae		Jackson		Chipola River		30.73435		-85.20124		2012		Carl May		UF 174157

		Macrochelys		apalachicolae		Jackson		Chipola River		30.73900		-85.20076		2012		Carl May		UF 174155

		Macrochelys		apalachicolae		Bay		Econfina Creek		30.55430		-85.43680		2012		Paul Moler		UF 167060

		Macrochelys		apalachicolae		Calhoun		Juniper Creek		30.42560		-85.29450		2012		Paul Moler		UF 166966

		Macrochelys		temminckii		Escambia		Pine Barren Creek (Escambia River trib)		30.77570		-87.33970		2012		Paul Moler		UF167997

		Macrochelys		temminckii		Escambia		Pine Barren Creek (Escambia River trib)		30.77593		-87.33948		2012		Paul Moler		UF 169558-9

		Macrochelys		temminckii		Escambia		Pine Barren Creek (Escambia River trib)		30.77490		-87.33770		2012		Paul Moler		UF167998

		Macrochelys		apalachicolae		Jackson		Spring Creek		30.73607		-85.20315		2012		Carl May		UF 174154

		Macrochelys		apalachicolae		Liberty		Sweetwater Creek		30.52473		-84.96815		2012		John Himes		UF 168571

		Macrochelys		apalachicolae		Liberty		Telogia Creek		30.45040		-84.86240		2012		Paul Moler		UF 166967

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.85442		-85.02002		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.85536		-85.0176		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.85972		-85.01628		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.86061		-85.01608		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.88475		-85.01517		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.88152		-85.01489		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.88716		-85.01486		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.88125		-85.01484		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.88731		-85.01482		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.86132		-85.01391		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.87036		-85.01337		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.87374		-85.01264		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.87373		-85.01261		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Franklin		Apalachicola River		29.88328		-85.01517		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Gadsden		Apalachicola River		30.63537		-84.9034		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Gadsden		Apalachicola River		30.63723		-84.90277		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Gadsden		Apalachicola River		30.64		-84.90024		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Gadsden		Apalachicola River		30.64829		-84.89131		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Gadsden		Apalachicola River		30.65513		-84.89011		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Gadsden		Apalachicola River		30.66095		-84.88836		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Gadsden		Apalachicola River		30.66096		-84.88829		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Gulf		Apalachicola River		30.14949		-85.13746		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Gulf		Apalachicola River		30.15735		-85.13339		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Jackson		Apalachicola River		30.63898		-84.90384		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Jackson		Apalachicola River		30.6483		-84.89298		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Jackson		Apalachicola River		30.6642		-84.88848		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Liberty		Apalachicola River		30.15453		-85.13437		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Liberty		Apalachicola River		30.15223		-85.13429		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Jackson		Apalachicola River - W of Lake Seminole		30.76035		-84.96025		2014				FWC's SaMP database

		Macrochelys		apalachicolae		Bay		Big Cedar Creek		30.35110		-85.60000		2014		Matthew Gore		UF 174010

		Macrochelys		apalachicolae		Jackson		Chipola River		30.73642		-85.20329		2014		Carl May		UF 174158-9

		Macrochelys		apalachicolae		Jackson		Chipola River		30.73534		-85.20248		2014		Carl May		UF 174162

		Macrochelys		apalachicolae		Jackson		Chipola River		30.72117		-85.19909		2014		Carl May		UF 174150

		Macrochelys		apalachicolae		Holmes		Choctawhatchee River		30.86580		-85.88469		2014		Jonathan Mays & Pierson Hill		UF 175399

		Macrochelys		apalachicolae		Holmes		Holmes Creek		30.86580		-85.88469		2014		Jonathan Mays & Pierson Hill		UF 175399

		Macrochelys		apalachicolae		Gadsden		Ochlockonee River		30.59666		-84.34346		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Gadsden		Ochlockonee River		30.59721		-84.34167		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Gadsden		Ochlockonee River		30.59773		-84.33958		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Gadsden		Ochlockonee River		30.5985		-84.33924		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Gadsden		Ochlockonee River		30.59726		-84.33906		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.34926		-84.69098		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.34949		-84.6872		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.35306		-84.68553		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.35478		-84.68524		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.35062		-84.68427		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.36256		-84.68098		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.36701		-84.67828		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.36528		-84.67461		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.36411		-84.67373		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.59533		-84.34586		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.59924		-84.34051		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.59873		-84.33922		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.35395		-84.68534		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.36042		-84.68233		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.36586		-84.68132		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.36502		-84.68123		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.3679		-84.67884		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.36734		-84.67775		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.36457		-84.67342		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.36439		-84.67253		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.07546		-84.63599		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.07379		-84.63317		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.06908		-84.62966		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.06832		-84.62833		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Wakulla		Ochlockonee River		30.07425		-84.63452		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Wakulla		Ochlockonee River		30.06998		-84.63324		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Wakulla		Ochlockonee River		30.06847		-84.63222		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Wakulla		Ochlockonee River		30.06913		-84.63103		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Wakulla		Ochlockonee River		30.06561		-84.62782		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Wakulla		Ochlockonee River		30.0656		-84.62779		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Wakulla		Ochlockonee River		30.06273		-84.62536		2014				Mays et al. (2015)

		Macrochelys		apalachicolae		Bay		Sandy Creek		30.10396		-85.41878		2015		Patrick Delaney		UF

		Macrochelys		temminckii		Okaloosa		Live Oak Creek (East Bay River trib)		30.5426		-86.7254		2010s		Kelly Jones

		Macrochelys		temminckii		Santa Rosa		Moore Creek (Boiling Creek trib)		30.5414		-86.865		2010s		Kelly Jones

		Macrochelys		temminckii		Okaloosa		Turtle Creek (East Bay River trib)		30.5088		-86.6702		2010s		Kelly Jones

		Macrochelys		temminckii		Santa Rosa		Weaver Creek		30.5518		-86.9296		2010s		Kelly Jones





2018-19

		Genus		Species		County		Location		Latitude		Longitude		Year		Collector(s)		Source

		Macrochelys		apalachicolae		Gulf		Apalachicola River		30.11669		-85.14065		2018		Pierson Hill & Tucker Stonecypher		2 captures

		Macrochelys		apalachicolae		Liberty		Apalachicola River		30.58662		-84.94627		2018		Pierson Hill & Tucker Stonecypher



		Macrochelys		apalachicolae		Bay		Bear Creek		30.35095		-85.40988		2018		Kevin Enge & Tucker Stonecypher

		Macrochelys		apalachicolae		Bay		Bear Creek		30.35078		-85.40992		2018		Kevin Enge & Tucker Stonecypher

		Macrochelys		temminckii		Santa Rosa		Big Coldwater Creek		30.70733		-86.97042		2018		Pierson Hill & Tucker Stonecypher		2 captures

		Macrochelys		temminckii		Santa Rosa		Big Juniper Creek		30.72806		-86.89959		2018		Pierson Hill & Tucker Stonecypher

		Macrochelys		temminckii		Santa Rosa		Blackwater River		30.72299		-86.79986		2018		Kevin Enge & Tucker Stonecypher

		Macrochelys		temminckii		Santa Rosa		Blackwater River		30.72249		-86.80002		2018		Kevin Enge & Tucker Stonecypher

		Macrochelys		temminckii		Santa Rosa		Blackwater River		30.72243		-86.80054		2018		Kevin Enge & Tucker Stonecypher

		Macrochelys		apalachicolae		Holmes		Choctawhatchee River		30.96924		-85.82392		2018		Pierson Hill & Tucker Stonecypher

		Macrochelys		apalachicolae		Walton		Choctawhatchee River		30.6537		-85.89022		2018		Kevin Enge & Tucker Stonecypher

		Macrochelys		apalachicolae		Franklin		Dog Island		29.78088		-84.65717		2018		Terri Cannon		adult buried in sand on beach on 11/27; UF 186721 (photo)

		Macrochelys		apalachicolae		Franklin		Dog Island		29.79658		-84.61402		2018		Terri Cannon		adult male with missing beak buried in yard on 12/31; UF 187059 (photo)

		Macrochelys		temminckii		Escambia		Escambia River		30.79232		-87.30605		2018		Pierson Hill & Tucker Stonecypher

		Macrochelys		temminckii		Escambia		Escambia River		30.81538		-87.29781		2018		Pierson Hill & Tucker Stonecypher

		Macrochelys		temminckii		Escambia		Escambia River		30.9643		-87.21739		2018		Pierson Hill & Tucker Stonecypher

		Macrochelys		temminckii		Escambia		Escambia River		30.96569		-87.21446		2018		Pierson Hill & Tucker Stonecypher

		Macrochelys		temminckii		Escambia		Escambia River		30.68186		-87.26653		2018		Tucker Stonecypher & Matthew Fedler

		Macrochelys		temminckii		Escambia		Escambia River		30.67855		-87.26725		2018		Tucker Stonecypher & Matthew Fedler

		Macrochelys		temminckii		Escambia		Escambia River		30.97738		-87.19695		2018		Tucker Stonecypher & Matthew Fedler

		Macrochelys		temminckii		Escambia		Escambia River		30.96399		-87.21664		2018		Tucker Stonecypher & Matthew Fedler

		Macrochelys		temminckii		Escambia		Escambia River		30.96747		-87.21336		2018		Kevin Enge & Tucker Stonecypher

		Macrochelys		temminckii		Escambia		Escambia River		30.81316		-87.29626		2018		Kevin Enge & Tucker Stonecypher

		Macrochelys		temminckii		Escambia		Escambia River		30.7922		-87.30603		2018		Kevin Enge & Tucker Stonecypher

		Macrochelys		temminckii		Santa Rosa		Escambia River		30.69543		-87.27144		2018		Tucker Stonecypher & Matthew Fedler

		Macrochelys		temminckii		Santa Rosa		Escambia River		30.78997		-87.30154		2018		Tucker Stonecypher & Matthew Fedler		2 captures

		Macrochelys		temminckii		Santa Rosa		Escambia River		30.97363		-87.19932		2018		Tucker Stonecypher & Matthew Fedler		3 captures

		Macrochelys		temminckii		Santa Rosa		Escambia River		30.96326		-87.21271		2018		Tucker Stonecypher & Matthew Fedler		2 captures

		Macrochelys		temminckii		Santa Rosa		Escambia River		30.97354		-87.1994		2018		Kevin Enge & Tucker Stonecypher		2 captures

		Macrochelys		temminckii		Santa Rosa		Escambia River		30.70188		-87.26752		2018		Kevin Enge & Tucker Stonecypher

		Macrochelys		apalachicolae		Calhoun		Juniper Creek		30.35898		-85.21154		2018		Kevin Enge & Tucker Stonecypher

		Macrochelys		apalachicolae		Calhoun		Juniper Creek		30.35936		-85.21095		2018		Kevin Enge & Tucker Stonecypher

		Macrochelys		apalachicolae		Calhoun		Juniper Creek		30.35875		-85.21275		2018		Kevin Enge & Tucker Stonecypher

		Macrochelys		apalachicolae		Gadsden		Ochlockonee River		30.59753		-84.34185		2018		Kevin Enge & Tucker Stonecypher

		Macrochelys		apalachicolae		Gadsden		Ochlockonee River		30.59783		-84.34315		2018		Kevin Enge & Tucker Stonecypher

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.35623		-84.68387		2018		Pierson Hill & Tucker Stonecypher

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.35785		-84.68335		2018		Pierson Hill & Tucker Stonecypher

		Macrochelys		apalachicolae		Leon		Ochlockonee River		30.5907		-84.35469		2018		Kevin Enge & Tucker Stonecypher

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.34951		-84.69146		2018		Pierson Hill & Tucker Stonecypher		2 captures

		Macrochelys		apalachicolae		Liberty		Ochlockonee River		30.35482		-84.6857		2018		Pierson Hill & Tucker Stonecypher		4 captures

		Macrochelys		temminckii		Escambia		Perdido River		30.53595		-87.44095		2018		Kevin Enge & Tucker Stonecypher

		Macrochelys		temminckii		Escambia		Perdido River		30.53289		-87.44014		2018		Kevin Enge & Tucker Stonecypher		2 captures

		Macrochelys		temminckii		Santa Rosa		Pond Creek		30.62435		-87.10779		2018		Kevin Enge & Tucker Stonecypher

		Macrochelys		temminckii		Santa Rosa		Pond Creek		30.62403		-87.10788		2018		Kevin Enge & Tucker Stonecypher

		Macrochelys		temminckii		Santa Rosa		Pond Creek		30.62477		-87.10764		2018		Kevin Enge & Tucker Stonecypher		2 captures

		Macrochelys		temminckii		Santa Rosa		Pond Creek		30.62443		-87.10753		2018		Kevin Enge & Tucker Stonecypher

		Macrochelys		apalachicolae		Bay		Sandy Creek		30.13972		-85.40737		2018		Kevin Enge & Tucker Stonecypher		2 captures

		Macrochelys		apalachicolae		Wakulla		Sopchoppy River		30.09158		-84.52068		2018		Kevin Enge & Tucker Stonecypher

		Macrochelys		temminckii		Okaloosa		Turkey Creek		30.5333		-86.50639		2018		Kevin Enge & Tucker Stonecypher

		Macrochelys		temminckii		Okaloosa		Yellow River		30.75635		-86.62805		2018		Pierson Hill & Tucker Stonecypher

		Macrochelys		temminckii		Okaloosa		Yellow River		30.75743		-86.62425		2018		Pierson Hill & Tucker Stonecypher

		Macrochelys		apalachicolae		Calhoun		Cypress Creek		30.27759		-85.24243		2019		Kevin Enge & Matthew Fedler

		Macrochelys		apalachicolae		Calhoun		Cypress Creek		30.27714		-85.24122		2019		Kevin Enge & Matthew Fedler

		Macrochelys		apalachicolae		Calhoun		Cypress Creek		30.2767		-85.24087		2019		Kevin Enge & Matthew Fedler		UF 188714

		Macrochelys		apalachicolae		Franklin		Dog Island		29.8077		-84.58066		2019		Terri Cannon		hatchling found on 2/17; UF 187908 (photo)

		Macrochelys		apalachicolae		Bay		Econfina Creek		30.38403		-85.55562		2019		Kevin Enge & Matthew Fedler		UF ?

		Macrochelys		apalachicolae		Bay		Econfina Creek		30.38278		-85.55338		2019		Kevin Enge & Matthew Fedler

		Macrochelys		apalachicolae		Bay		Econfina Creek		30.38668		-85.55656		2019		Kevin Enge & Matthew Fedler		UF 188712

		Macrochelys		apalachicolae		Bay		Econfina Creek		30.38706		-85.5571		2019		Kevin Enge & Matthew Fedler

		Macrochelys		apalachicolae		Franklin		New River		29.95911		-84.71959		2019		Kevin Enge & Matthew Fedler		UF 188713

		Macrochelys		apalachicolae		Liberty		Telogia Creek		30.35864		-84.78972		2019		Kevin Enge & Matthew Fedler		adult male & juvenile

		Macrochelys		apalachicolae		Liberty		Telogia Creek		30.36049		-84.7931		2019		Kevin Enge & Matthew Fedler		UF 188716+I150

		Macrochelys		apalachicolae		Calhoun		Wetappo Creek		30.05057		-85.30656		2019		Kevin Enge & Matthew Fedler		UF 188715

		Macrochelys		apalachicolae		Calhoun		Wetappo Creek		30.05067		-85.30566		2019		Kevin Enge & Matthew Fedler

		Macrochelys		apalachicolae		Calhoun		Wetappo Creek		30.05065		-85.30584		2019		Kevin Enge & Matthew Fedler
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Executive Summary

To survey for Suwannee Alligator Snapping Turtles (Macrochelys suwanniensis), we
trapped five sections of river from 13 August 2018 to 31 August 2018 and then again from
4 September 2019 to 27 September 2019. Sites were located on three river mainstems in southern
Georgia: the Suwannee, Alapaha, and Withlacoochee Rivers. Each site was trapped for 2—3
consecutive nights with 10-13 baited hoop traps, totaling 15-32 trap nights per site per survey
effort. Suwannee Alligator Snapping Turtles were captured at 3 of 5 survey sites, with a total of
11 individuals captured. No turtles were captured at either site on the Suwannee River, and
multiple trapping efforts have now been completed along this stretch with no evidence of an
extant alligator snapping turtle population.





Background

The Suwannee Alligator Snapping Turtle (Macrochelys suwanniensis) (Figure 1) is listed
as Threatened in the State of Georgia and is currently a candidate species for listing under the
United States Endangered Species Act. It was not recognized as a distinct species until 2014
when an analysis of scute morphology and genetics resulted in the split of Macrochelys
temminckii into three species: M. temminckii, M. apalachicolae, and M. suwanniensis (Thomas et
al. 2014). This split decreased the range of M. temminckii and left the other two species with
even more restricted ranges. Even before the revised taxonomy, there were already conservation
concerns surrounding these turtles throughout their range, however, the discovery of multiple
species heightens these concerns. Alligator snapping turtles experienced drastic declines in the
1970s and 1980s, and much of this was due to unregulated commercial harvest (Pritchard 2006).
Although, protected from harvest in many portions of their range, alligator snapping turtles may
still face threats from illegal harvest, habitat degradation, bush hooks, and trot lines.

The status of M. suwanniensis throughout its range in Georgia is largely unknown. Jensen
and Birkhead (2003) surveyed portions of the Suwannee River drainage, however, there are still
sections of their Georgia range that remain unsurveyed. Furthermore, the published data for the
Suwannee River drainage shows a much lower catch-per-unit effort (0.05 turtles/trap-night)
when compared to surveys in the Apalachicola River drainage (0.45 turtles/trap-night) (Jensen
and Birkhead 2003). This indicates a need for further surveys within the range of M.
suwanniensis to determine its status in Georgia.

Figure 1. Suwannee Alligator Snapping Turtle (Macrochelys suwanniensis) captured on a survey in the Suwannee
River drainage in southern Georgia.





Methods

From August 13 — September 1, 2018 The Orianne Society conducted its first series of
trapping surveys for M. suwanniensis in river mainstems within the Suwannee River drainage.
We resurveyed the same locations the following year from September 4 — September 27, 2019.
Sites were located on the Alapaha, Suwannee, and Withlacoochee Rivers and selected based on
accessibility by boat and a lack of previous survey data. Five sites were selected with one located
on the Withlacoochee and two on both the Alapaha and Suwannee Rivers (Figures 2—6). On
rivers with multiple survey sites, the sites were adjacent and designated as north or south by their
relation to our river access point.

During each survey we set 10-13 single-entrance, 1.2 m (4 ft) diameter hoop traps baited
with cut fish (tilapia, catfish, gar, and/or sunfish) and sardines along the edge of each river
channel. Traps were set in the afternoon or evening and checked in the morning or early
afternoon the following day. The number of traps set varied on trap availability and access to
trappable habitat. Traps were placed upstream of microhabitat features presumed to be selected
by M. suwanniensis, such as log jams and undercut banks. The traps were oriented as close to
parallel to the river banks as possible, with the funnel opening pointed downstream (Figure 7).
Water depth at the mouth of the trap varied from 0.75-2.5 m, but the traps were always secured
to the bank in a manner that kept the back of the trap from being completely submerged. Traps
were left for 1-3 nights and checked each of the following days. Water and air temperature,
canopy cover, river width, bank disturbance, and microhabitat features were recorded for each
trap location when the traps were set.

In 2018, we navigated the rivers in a boat powered by an outboard motor. Boat motor
issues reduced the number of traps set at one of the Alapaha River sites during 2018. In 2019,
low river levels prevented the use of a gas powered boat and we were forced to conduct all
trapping by canoe. While the canoe did not limit the number of traps we were able to set, it did
limit the length of river we were able to trap. As a result, the trap locations for 2019 were more
concentrated and located closer to each river’s access point. Due to reduced availability of
suitable habitat from low water and boat limitations, we set a small number of traps in the Little
River just north of the Withlacoochee/Little River confluence during our 2019 survey effort.

For each M. suwanniensis captured, we measured straight-line carapace length (SCL)
with Haglof aluminum tree calipers and pre-cloacal tail length (PCL) with a tailor’s tape. We
weighed each turtle using a Modern Step 300 kg crane scale or a 5 kg Pesola spring scale. Each
turtle was then marked by drilling a unique series of holes in the posterior marginal scutes of its
carapace (Cagle 1939; following the code in Appendices). All turtles also received a Biomark
PIT (passive integrated transponder) tag in the side of the muscle at the base of tail prior to
release. The number of carapacial scutes (marginal, supramarginals, costals, and vertebrals) was
recorded along with any notable shell damage or injuries. Sex was determined for each turtle
following Enge et al. (2014). Individuals with a SCL > 370 mm and a PCL > 115 mm were
recorded as males, and turtles with a SCL > 330 mm and a PCL < 115 were recorded as females.
Any turtles with a SCL < 330 mm were considered juveniles and too small to confidently
determine sex. A small tissue sample was also taken from each turtle from the webbing of a hind
foot or from tubercles on the ventral surface of the legs and immediately placed in 95% ethanol.
Samples were then sent to Kevin Enge of the Florida Fish and Wildlife Conservation
Commission for genetic analysis.
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Figure 2. Hoop trap locations on the Suwannee River at the Fargo — North site from 2018 (yellow) and 2019 (blue)
surveys.
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Figure 3. Hoop trap locations on the Suwannee River at the Fargo — South site from 2018 (yellow) and 2019 (blue)
surveys.
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Figure 4. Hoop trap locations on the Alapaha River at the Statenville — North site from 2018 (yellow) and 2019
(blue) surveys.
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Figure 5. Hoop trap locations on the Alapaha River at the Statenville — South site from 2018 (yellow) and 2019
(blue) surveys.
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Figure 6. Hoop trap locations on the Withlacoochee River at the Troupville — South site from 2018 (yellow) and
2019 (blue) surveys.

Results and Discussion

We logged a total of 299 trap nights (143 in 2018 and 156 in 2019), and captured M.
suwanniensis 15 times, giving us a CPUE (catch-per-unit effort) of 0.05 turtles/trap night (2018
=0.03, 2019 = 0.06). CPUE values for each River mainstem were: Alapaha (0.14),
Withlacoochee (0.02), and Suwannee (0.0). In those 15 capture events (2018 = 5, 2019 = 10), we
captured 11 individual M. suwanniensis (5 males, 3 females, and 3 juveniles) (Figures 8-10).
Males ranged in SCL from 375-480 mm and in mass from 10.9-24.8 kg. Females ranged in SCL
from 340-353 mm and in mass from 8.3-10.1 kg. Juveniles ranged in SCL from 199-265 mm
and in mass from 1.0-4.6 kg (Table 1). In the Alapaha River during 2019, we captured 2
juveniles twice during the same survey and also recaptured 2 turtles previously marked in 2018.
One of those turtles was recaptured 1.2 km upstream in a different survey site. When examining
that turtle’s initial capture site, it became apparent why the turtle moved so far. The low river
level left that section very shallow and sandy with all woody and limestone structure above the
water line. Interestingly, we never captured exceptionally large turtles during our surveys. Most
adults appeared young, (just large enough to determine sex) and 27% of individuals captured
were juveniles. While the lack of old individuals raises concerns about the impact of historic
harvest, the presence of young turtles indicates successful reproduction and recruitment in recent
years. It is possible that larger turtles may be selecting habitat in smaller tributaries or turtles in
those tributaries may have been shielded from intense harvest by the semi-unnavigable nature of
the smaller streams.

In 2018, we documented M. suwanniensis in the Alapaha and the Withlacoochee Rivers,
but in 2019 we only caught them in the Alapaha River. Although we failed to capture M.
suwanniensis on the Withlacoochee River in 2019, we did have a damaged bait bottle in a
Withlacoochee trap with beak shaped punctures, leading us to believe a large M. suwanniensis
had entered and then escaped that trap before it was checked. We failed to catch any M.
suwanniensis in the Suwannee River in either year. Other recent surveys of the Suwannee River
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in Georgia also failed to detect M. suwanniensis (Jensen and Birkhead 2003), suggesting they
have either been locally extirpated or occur at such low densities that they are incredibly difficult
to detect. During periods of high water, portions of the main channel of the Suwannee near the
Okefenokee Swamp become wide, reaching into dense stands of trees on either side. This could
also make detection difficult, if remaining turtles are selecting habitat difficult to reach by boat.
Overall habitat quality may also be lower for M. suwanniensis in the headwaters of the
Suwannee, as it is more acidic and lower in nutrients and biomass than the Florida portion. Snails
and mussels, which have been documented as important prey items for Macrochelys in other
drainages (Elsey 2006), do not occur in the headwaters of the Suwannee River (William et al.
2014). Thus, in addition to possibility of historic overharvest (Pritchard 2006), the lower
abundance of available prey may also play a role in the scarcity of M. suwanniensis in the
northern extent of the Suwannee River (Jensen and Birkhead 2003). All of the sites we surveyed
were easily accessible by boat during for at least part of the sampling period and could have been
historically impacted by harvest of alligator snapping turtles.

Figure 7. Hoop trap set above a log jam and limestone structure during a survey on the Alapaha River.
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Figure 8. Measuring a Suwannee Alligator Snapping Turtle (Macrochelys suwanniensis) captured on the Alapaha
River.

Figure 9. One of three juvenile Suwannee Alligator Snapping Turtles (Macrochelys suwanniensis) caught on the
Alapaha River.
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Figure 10. The largest Suwannee Alligator Snapping Turtle (Macrochelys suwanniensis) captured during our survey
efforts. This turtle was captured on the Withlacoochee River and weighed 24.8 kg.
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Table 1. Reptile captures from the 2018-2019 Suwannee Alligator Snapping Turtle (Macrochelys suwanniensis)

trapping surveys at 5 sites on 3 rivers in southern Georgia. The numbers in parentheses represent the number of

individuals captured each day.

SCL PCL Mass
Species Site Date Sex ID# (mm) (mm) (kg)
Alligator mississippiensis Alapaha River — Statenville North 8/14/2018
Sternotherus minor Alapaha River — Statenville North 8/14/2018
Trachemys scripta Alapaha River — Statenville North 8/14/2018
Apalone ferox Alapaha River — Statenville North 8/15/2018
Trachemys scripta (2) Alapaha River — Statenville North 8/15/2018
Apalone ferox (3) Alapaha River — Statenville South 8/21/2018
Macrochelys suwanniensis Alapaha River — Statenville South 8/21/2018 F A2 343 87 8.3
Macrochelys suwanniensis Alapaha River — Statenville South 8/21/2018 Unk A3 237 61 2.5
Macrochelys suwanniensis Alapaha River — Statenville South 8/21/2018 M A4 375 138 109
Sternotherus minor Alapaha River — Statenville South 8/21/2018
Trachemys scripta Alapaha River — Statenville South 8/21/2018
Apalone ferox (4) Alapaha River — Statenville South 8/22/2018
Trachemys scripta (3) Alapaha River — Statenville South 8/22/2018
Alligator mississippiensis Withlacoochee River — Troupville South 8/23/2018
Apalone ferox Withlacoochee River — Troupville South 8/23/2018
Pseudemys suwanniensis Withlacoochee River — Troupville South 8/23/2018
Trachemys scripta Withlacoochee River — Troupville South 8/23/2018
Alligator mississippiensis Withlacoochee River — Troupville South 8/24/2018
Apalone ferox Withlacoochee River — Troupville South 8/24/2018
Macrochelys suwanniensis ~ Withlacoochee River — Troupville South 8/24/2018 M W6 409 123 14
Macrochelys suwannienis Withlacoochee River — Troupville South 8/24/2018 M w7 480 125 2438
Sternotherus minor Withlacoochee River — Troupville South 8/24/2018
Apalone ferox Suwannee River — Fargo South 8/29/2018
Trachemys scripta Suwannee River — Fargo South 8/29/2018
Apalone ferox (2) Suwannee River — Fargo South 8/30/2018
Trachemys scripta Suwannee River — Fargo South 8/30/2018
Apalone ferox (2) Suwannee River — Fargo North 9/1/2018
Trachemys scripta (3) Withlacoochee River — Troupville South 9/5/2019
Trachemys scripta Withlacoochee River — Troupville South 9/6/2019
Apalone ferox (4) Suwannee River — Fargo South 9/10/2019
Trachemys scripta (6) Suwannee River — Fargo South 9/10/2019
Apalone ferox Suwannee River — Fargo South 9/11/2019
Apalone ferox (3) Suwannee River — Fargo North 9/12/2019
Trachemys scripta (6) Suwannee River — Fargo North 9/12/2019
Apalone ferox (3) Suwannee River — Fargo North 9/13/2019
Trachemys scripta (2) Suwannee River — Fargo North 9/13/2019
Apalone ferox Alapaha River — Statenville North 9/24/2019
Macrochelys suwanniensis Alapaha River — Statenville North 9/24/2019 Unk A5 199 422 1.9
Macrochelys suwanniensis Alapaha River — Statenville North 9/24/2019 F A6 340 902 85
Trachemys scripta (4) Alapaha River — Statenville North 9/24/2019
Apalone ferox (2) Alapaha River — Statenville North 9/25/2019
Macrochelys suwanniensis Alapaha River — Statenville North 9/25/2019 M A4 386 146.4 125
Macrochelys suwanniensis Alapaha River — Statenville North 9/25/2019 M A7 405 1155 158
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Table 1 (cont.). Reptile captures from the 2018-2019 Suwannee Alligator Snapping Turtle (Macrochelys suwanniensis)

trapping surveys at 5 sites on 3 rivers in southern Georgia. The numbers in parentheses represent the number of individuals

captured each day.

SCL PCL Mass
Species Site Date Sex ID# (mm) (mm) (kg)
Macrochelys suwanniensis Alapaha River — Statenville North 9/25/2019 F A8 353 96.2 101
Alligator mississippiensis Alapaha River — Statenville South 9/26/2019
Apalone ferox (4) Alapaha River — Statenville South 9/26/2019
Macrochelys suwanniensis Alapaha River — Statenville North 9/26/2019 Unk A9 157 342 1.02
Macrochelys suwanniensis Alapaha River — Statenville North 9/26/2019 Unk A5 199 422 1.9
Macrochelys suwanniensis Alapaha River — Statenville South 9/26/2019 Unk A3 265 56.1 4.6
Macrochelys suwanniensis Alapaha River — Statenville South 9/26/2019 M  A10 379 1169 134
Sternotherus minor Alapaha River — Statenville South 9/26/2019
Trachemys scripta (2) Alapaha River — Statenville South 9/26/2019
Alligator mississippiensis Alapaha River — Statenville South 9/27/2019
Apalone ferox (2) Alapaha River — Statenville South 9/27/2019
Macrochelys suwanniensis Alapaha River — Statenville South 9/27/2019 Unk A3 265 56.1 46
Trachemys scripta Alapaha River — Statenville South 9/27/2019
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EXECUTIVE SUMMARY

In 2018-2019, | conducted hoop-net trap surveys in southern Georgia for the Suwannee Alligator
Snapping Turtle. Surveys were conducted during the periods 17 July—3 October 2018 and 18
June—7 September 2019 at a total of 21 sites located in four distinct portions of the Suwannee
River drainage: 1) the Alapaha River and two tributaries of the Alapaha (Alapahoochee River
and Willacoochee River); 2) the Little River and its tributary, Warrior Creek; 3) three tributary
streams of the upper Suwannee River (Cypress Creek, Suwannoochee Creek, Tom’s Creek); 4)
the Withlacoochee River and two of its tributaries (Okapilco Creek and Piscola Creek). In 125
trap nights, | recorded 21 captures of Suwannee alligator snappers (6 juveniles, 1 subadult sex
undetermined, 6 adult females, 8 adult males) for an overall CPUE (catch-per-unit-effort) of
0.17. Turtles were measured, weighed and marked following standard methods. | detected
alligator snappers in all of the stream systems sampled except for the Little River and the upper
Suwannee River tributaries Cypress Creek and Suwannoochee Creek. None of the turtles
captured in 2018 were recaptured in 2019. My survey documented Suwannee alligator snappers
in several streams where the species had not been previously recorded (e.g., Okapilco Creek,
Warrior Creek, Willacoochee River) and provided the first vouchered records in many decades
for the upper Suwannee River of Georgia.





INTRODUCTION

Based upon morphological and genetic differences, Thomas et al. (2014) described the
Suwannee alligator snapping turtle (Macrochelys suwanniensis) as a distinct species. This
species is restricted to the Suwannee River drainage of southern Georgia and northern Florida.
The U.S. Fish and Wildlife Service will conduct a species status assessment for Macrochelys
temminkcii in 2020. In preparation for this assessment, through a “Cooperative Surveys for
Multiple At-Risk Species” grant | was awarded funding to conduct Suwannee alligator snapping
turtle surveys in Georgia during 2018-2019. Via the same grant, herpetologists with The Orianne
Society are also conducting, simultaneous with my work, Georgia surveys for this turtle; their
survey results will be reported in a separate document.

METHODS

As occurrence information for Macrochelys suwanniensis in Georgia is limited (Jensen
2008), the predominant focus of my effort was to better determine the current distribution of the
species in Georgia (i.e., identify new locations). The vast majority of my trap sites were located
in small-medium sized streams, or smaller/upstream sections of larger rivers, that were not
navigable by boat. These sites were typically accessed from primitive roads present on private
lands or at bridge crossings and setting traps involved carrying traps/bait, etc., up to 0.4 km (0.25
miles) upstream/downstream. My trapping efforts included sites in the Alapaha River main stem
and two tributaries of the Alapaha (Alapahoochee River and Willacoochee River); the Little
River and one of its tributaries, Warrior Creek; three tributary streams of the upper Suwannee
River (Cypress Creek, Suwannoochee Creek, Tom’s Creek), and; the Withlacoochee River and
two of its tributaries (Okapilco Creek and Piscola Creek) (Table 1).

| trapped using four-foot diameter hoop net traps baited with sardines and pieces of dead
fish (catfish, mullet) or thawed catfish/tilapia (nuggets or filets). Traps were set during the
afternoon-evening hours in water 1.5-2.5 m deep immediately upstream of likely turtle lairs
including logjams, snags, steep vertical banks and-or deep pools associated with outer bends in
the river, undercut banks, larger submerged logs, snags, and the trunks of bald cypress trees.
Traps were sent parallel to the bank with the funnel opening facing downstream. | checked traps
daily and monitored trap sets for 1-2 nights, with a number of the same sites trapped in both
2018 and 2019.

For each turtle capture, | measured standard carapace length (SCL, mm) with Haglof
aluminum tree calipers and pre-cloacal tail length (PCL, mm) with a tailor’s tape; mass was
determined using a Rubbermaid Pelouze 100 kg hanging scale or, for smaller turtles, a Pesola 10
kg hanging scale. | marked each turtle individually by drilling holes in the marginal scutes
(Cagle 1939; following the code in Appendices) and/or by implanting a BioMark PIT tag into the
side of the tail muscle. Following Enge et al. (2014), | determined sex by size and precloacal tail
length. Turtles with a SCL >370 mm and a PCL > 115 mm were considered males, and turtles
with a SCL > 330 mm and a PCL < 115 mm were considered females.





Most turtles were photographed and significant records were photo vouchered in the
Florida Museum of Natural History herpetology collection (UF). Alligator snapper relative
abundance is typically reported as the number of turtles captured per trap night (TN), which is
referred to as CPUE (Enge et al. 2014). CPUE was determined by dividing the number of turtles
captured by the number of trap-nights.

In addition to my field surveys, | compiled Macrochelys suwanniensis records for
Georgia from a review of the literature, interviews with recreationalists, and a query of the
Georgia DNR Biotics database.

RESULTS AND DISCUSSION

In 125 trap-nights (61 TN in 2018, 64 TN in 2019), | recorded 21 captures of Suwannee
alligator snappers (6 juveniles, 1 subadult sex undetermined, 6 adult females, 8 adult males) for
an overall CPUE (catch-per-unit-effort) of 0.17 (Table 1, 2). CPUE values for each respective
drainage were: Alapaha (0.19); Little (0.28); Suwannee (0.04); Withlacoochee (0.17) (Table 3).
Turtles were captured in all streams surveyed except for the Little River main stem site, Cypress
Creek, and Suwannoochee Creek. Meaningful data on population sizes or trends is not a product
of my survey. However, the collection of juveniles at several sites indicates that recruitment is
occurring. Genetic samples (keratinous tubercles) from two individuals (one each from Worth
and Echols counties) were sent to Travis Thomas/Kevin Enge of the Florida Fish and Wildlife
Conservation Commission.

By comparison, Georgia surveyors Jensen and Birkhead (2003) reported CPUESs of 0.04
for the Alapaha River (49 TN), 0.12 for the Little River (34 TN), and 0.10 for the Withlacoochee
River drainage (30 TN). They did not detect turtles in the Suwannee River (53 TN). The mean
CPUE of M. suwanniensis in the Suwannee River (excluding the estuary where only 1 turtle was
trapped) was 0.25 (for 610 TN) (Enge et al. 2014).

| captured six alligator snappers in 2018 and 15 turtles in 2019 (no turtles captured in
2018 were recaptured in 2019). Juveniles ranged in SCL from 174-258 mm; mass of juveniles
ranged from 1.2-4.8 kg; females ranged in SCL from 371-472 mm; mass of females ranged from
12.0-25.0 kg; males ranged in SCL from 407-590 mm; mass of males ranged from 17.3-49.0 kg,
with 5 males exceeding 36 kg (80 Ibs) (Table 2).

Other turtles captured in traps included yellowbelly sliders, Trachemys scripta (n = 77),
Florida softshells (n = 10), and a single common snapping turtle (Chelydra serpentina).
Additional turtle species observed at sites where | trapped Macrochelys included the spiny
softshell (Apalone spinifera), loggerhead musk turtle (Sternotherus minor), common musk turtle
(Sternotherus odoratus) and striped mud turtle (Kinosternon baurii).

In 2019, I often trapped in lentic conditions where due to habitat type (swamp lakes), or
reduced stream flow due to drought, there was little if any water current (thus, the bait slick may
not have dispersed far); potentially, this may have resulted in trap failure. Conversely, | suspect
that unusually high water and swift stream flow during summer 2018 adversely affected trap
success at some of my survey sites. The fiberglass hoops of two traps set in the Alapaha River





were destroyed by (what | presume must have been) a large American alligator attempting to
feed on large longnose gar (Lepisosteus osseus) caught in the netting of the traps.

| failed to detect the presence of M. suwanniensis in the upper section of the
Withlacoochee River (state hwy. 37 bridge crossing, 10 km E of Adel) despite the presence of
suitable habitat. The Withlacoochee River here, although fairly narrow in spots, offers
appropriate lair microhabitats and supports mollusks, freshwater turtles (yellowbelly slider,
loggerhead musk turtle) and plentiful fish numbers (redfin pickerel, bullheads, largemouth bass,
spotted sunfish). I strongly suspect that M. suwanniensis ranges this far north (upstream) in this
river. Similarly, at the Little River, Tift Co., GA, site where | trapped the river channel is very
shallow and narrow with water restricted to isolated pools during periods of drought. Even so,
potential gator snapper prey is abundant here (as above) where water is present.

In the upper portion of the Alapaha River drainage (i.e., from the Alapaha River Wildlife
Management Area, northeast of Tifton, upstream to state hwy. 107, Turner County) the water
levels in the main stem of the Alapaha River recede and cease to flow during normal low water
(summer) conditions; still, water is present in a series of deep, natural swamp lakes that pock the
channel. There are vast xeric sandhills above the floodplain here and these lakes are fed by
groundwater as well as lateral seepage.

There are dozens of such lakes (visible and named on Google Earth aerial imagery) that
offer prime habitat for M. suwanniensis. Alligator snappers have been documented from the
swamp lakes on the Alapaha WMA and the Willacoochee River records reported by this study
were from a swamp lake as well. The data presented here does not include my Suwannee
alligator snapper trapping results from 2016. From 6 June —11 November 2016, | captured five
M. suwanniensis at three Alapaha River sites (Berrien, Irwin, and Lanier counties) in 25 trap-
nights (Supplemental File 1).

Status in the Okefenokee Swamp and Upper Suwannee River of Georgia

The status of the alligator snapper in the upper Suwannee River region of Georgia,
including the vast Okefenokee Swamp, has long been enigmatic. The most recent record for the
area (supported by a photo or specimen) is a shell/skull in the possession of Alphin Griffis of
Fargo, Georgia. The shell (SCL =496 mm, per my measurement) and skull are on display at the
Griffis Fish Camp, located on the Suwannee River main stem just outside of Stephen C. Foster
State Park. | deposited a photo of the shell in the University of Florida Museum of Natural
History herpetology collection (UF 190009). This is apparently the same specimen mentioned by
Pritchard (2006). The turtle was found dead in Cypress Creek near Fargo in ca. 1985 (Supp. File
1). Alphin Griffis told me that turtles were formerly seen in the Suwannee River near his camp,
but haven’t been encountered in a very long time.

Chip Campbell, who has long worked at the Okefenokee National Wildlife Refuge, told
me in 2019 that he observed a large alligator snapper surface to breath on the river side of the
spillway at the sill (i.e., where the Suwannee River drains from the Okefenokee Swamp); another
alligator snapper was seen by Campbell in Billy’s Lake. Neither turtle was photographed
(Campbell made these observations in ca. 2000-2005).
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The lone Macrochelys suwanniensis museum specimen for the Okefenokee Swamp is a
skull that was collected ca. 25 May 1912 on one of the Cornell University expeditions and later
deposited in the American Museum of Natural History collection. Per the interesting account of
Wright and Funkhouser (1915) an old weathered alligator snapper skull (6.5 inches in length and
6 inches in width) missing the lower mandible was found on “one the islands” in the swamp
proper; this skull is likely the same specimen as AMNH 69731 (David Dickey, AMNH, pers.
comm. 2019). | suspect that mention of alligator snapping turtle presence in the Okefenokee
Swamp by Laerm et al. (1980) is based on this record.

Intriguingly, de Sola and Abrams (1933) mention that alligator snappers were “frequently
hooked in the old drainage canal (St. Mary-Suwanee Canal) near Camp Cornelia in the
Okefinokee”. This site on the east side of the swamp near where the Suwannee Canal connects
with Cornhouse Creek (a St. Mary’s River tributary). There are no voucher specimens supporting
deSola and Abrams statement, and common snapping turtles (Chelydra serpentina) are common
in this part of the swamp at present (Chip Campbell, pers. comm., 2019).

The upper Suwannee River is an acidic blackwater stream of low pH (3.8 — 4.0) and is
oligotrophic. The Georgia section of this stream is lower in nutrient content and less productive
(e.g., less fish biomass) than farther downstream in Florida where there is groundwater input
from numerous springs. Mussels and snails, important food items in the diet of alligator snappers
in Louisiana drainages (Elsey 2006), are absent from the upper Suwannee River (Williams et al.
2014). The rarity of alligator snappers in the upper Suwannee River region may be due to a
paucity of potential prey (Jensen and Birkhead 2003) and/or historic overharvest (Pritchard
2006).

Considering the above, the recent documentation of alligator snappers at several sites in
the upper Suwannee drainage of Georgia and Florida (Supp. File 1) — indicating that, minimally,
a small population still inhabits this region — is notable. Fargo resident Bryant Johnson
contributed photos of an adult (est. 60 Ibs., UF 190014) that he snagged in 2017 while fishing in
the Suwannee River main stem (where Tom’s Creek debouches into the river, in extreme north
Florida). In 2019, Kevin Enge of the Florida Fish and Wildlife Conservation Commission
trapped two adults in Rocky Creek (a small-sized tributary of the upper Suwannee located in
extreme north Florida). As part of the survey reported here, I captured a single M. suwanniensis
in Tom’s Creek, Georgia (in 7 TN). Another recent record for the area surfaced courtesy of
Corey Davis, also of Fargo, who photographed a turtle (probably nesting) in 2016 on a primitive
road adjacent to Jones/Tatum Creek, Clinch County, Georgia (another small upper Suwannee
River tributary) (see Supp. File 1). Tom’s Creek, Cypress Creek, and Rocky Creek are fringed by
mixed pine-oak forest communities and offer cooler water temperatures than the river main stem.

Including captures from my study (but not from the survey, still underway, being
conducted by The Orianne Society) | compiled 52 Georgia records (for 14 counties) for
Macrochelys suwanniensis (Supp. File 1). This compilation includes several observations of
adult turtles found on land, probably nesting females (e.g., 29 April, Clinch County; 20 May,
Irwin County) and the first records for Atkinson, Clinch, Coffee, Echols, and Worth counties.
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Table 1. Site locations for Suwannee Alligator Snapping Turtle (Macrochelys suwanniensis) surveys conducted 2018-2019

No. of Other Turtle Species (humbers in
State: County: DRAINAGE Site, Trap No. Dates of Survey | Latitude/Longitude | Macrochelys parantheses are trap-captures)
2018 Surveys
GA: Atkinson/Berrien: ALAPAHA Alapaha River Ranch #1 9/25 - 9/27/2018 31.22304 N, 83.05048 W obs. 2 Apalone spinifera, 1 Sterno minor
GA: Atkinson/Berrien: ALAPAHA Alapaha River Ranch #2 9/25 - 9/27/2018 31.22641 N, 83.04942 W Trachemys scripta (10); Apalone ferox (1)
GA: Atkinson/Berrien: ALAPAHA Alapaha River Ranch #3 9/25 - 9/27/2018 31.23255 N, 83.05080 W Trachemys scripta (1)
GA: Atkinson/Berrien: ALAPAHA Alapaha River Ranch #4 9/25 - 9/27/2018 31.23155 N, 83.05027 W T. scripta (1); A. ferox (1)
GA: Atkinson/Berrien: ALAPAHA Alapaha River Ranch #5 9/25 - 9/27/2018 31.22251 N, 83.05013 W 1 T. scripta (3); A. ferox (1)
GA: Berrien: ALAPAHA Murray Bottoms #1 9/25 - 9/27/2018 31.36598 N, 83.17159 W
GA: Berrien: ALAPAHA Murray Bottoms #2 9/25 - 9/27/2018 31.36411 N, 83.16856 W
GA: Berrien: ALAPAHA Murray Bottoms #3 9/25 - 9/27/2018 31.36325 N, 83.16843 W
GA: Irwin: ALAPAHA Big Bend Lake, Rigdon Property, #1 10/2 - 10/3/2018 31.66857 N, 83.46340 W
GA: Irwin: ALAPAHA Big Bend Lake, Rigdon Property, #1 10/2 - 10/3/2018 31.68474 N, 83.46272 W T. scripta (4)
GA: Irwin: ALAPAHA Big Bend Lake, Rigdon Property, #1 10/2 - 10/3/2018 31.68450 N, 83.46245 W
GA: Turmer: ALAPAHA Turner Lake, Rigdon Property, #1 10/2 - 10/3/2018 31.69698 N, 83.461023 W observed Kinosternon baurii
GA: Turner: ALAPAHA Turner Lake, Rigdon Property, #2 10/2 - 10/3/2018 31.69741 N, 83.46092 W Trachemys scripta (1)
GA: Berrien/Cook: WITHLACOOCHEE Withlacoochee River at hwy 37 #1 7/17 - 7/19/2018 31.12118 N, 83.32189 W
GA: Berrien/Cook: WITHLACOOCHEE Withlacoochee River at hwy 37 #2 7/17 - 7/19/2018 31.12159 N, 83.32169 W observed 1 S. minor
GA: Berrien/Cook: WITHLACOOCHEE Withlacoochee River at hwy 37 #3 7/17 - 7/19/2018 31.11893 N, 83.32196 W
GA: Colquitt: LITTLE Warrior Creek at Vicker's Bridge Rd. #1 | 7/18 - 7/20/2018 31.24379 N, 83.53748 W Trachemys scripta (2)
GA: Colquitt: LITTLE Warrior Creek at Vicker's Bridge Rd. #2 | 7/18 - 7/20/2018 31.24369 N, 83.53774 W Trachemys scripta (2)
GA: Colquitt: LITTLE Warrior Creek at Vicker's Bridge Rd. #3 | 7/18 - 7/20/2018 31.24297 N, 83.53815 W Trachemys scripta (2)
GA: Colquitt: LITTLE Warrior Creek at Vicker's Bridge Rd. #4 | 7/18 - 7/20/2018 31.24434 N, 83.53547 W 2 Trachemys scripta (2)
GA: Brooks: WITHLACOOCHEE Piscola Creek #1 7/19 - 7/21/2018 30.75574 N, 83.49542 W 1
GA: Brooks: WITHLACOOCHEE Piscola Creek #2 7/19 - 7/21/2018 30.75616 N, 83.49455 W
GA: Brooks: WITHLACOOCHEE Piscola Creek #3 7/19 - 7/21/2018 30.75662 N, 83.49432 W Trachemys scripta (1)
GA: Brooks: WITHLACOOCHEE Okapilco Creek #1 7/19 - 7/21/2018 30.75286 N, 83.48647 W 2

GA: Brooks: WITHLACOOCHEE

Okapilco Creek #2

7/19 - 7/21/2018

30.75350 N, 83.48761 W

Apalone ferox (1)






State: County: DRAINAGE
2018 Surveys (cont'd)

Site, Trap No.

Dates of Survey

Latitude/Longitude

No. of
Macrochelys

Other Turtle Species (humbers in
parantheses are trap-captures)

GA: Clinch: SUWANNEE
GA: Clinch: SUWANNEE

Cypress Creek at hwy 441/89 #1
Cypress Creek at hwy 441/89 #2

7126 - 7/28/2018
7126 - 7/28/2018

30.65583 N, 82.56651 W
30.65633 N, 82.56805 W

observed Trachemys scripta

GA: Clinch/Echols: SUWANNEE Suwannoochee Creek at hwy 94 #1 7/26 - 7/28/2018 30.68438 N, 82.58195 W Trachemys scripta (1)

GA: Clinch/Echols: SUWANNEE Suwannoochee Creek at hwy 94 #2 7/26 - 7/28/2018 30.68489 N, 82.58192 W

GA: Clinch/Echols: SUWANNEE Suwannoochee Creek S hwy 94, #1 7/27 - 7/29/2018 30.67771 N, 82.58502 W

GA: Clinch/Echols: SUWANNEE Suwannoochee Creek S hwy 94, #2 7/27 - 7/29/2018 30.67672 N, 82.58511 W

GA: Echols: SUWANNEE Tom's Creek at Woodpecker Rte. #1 7/27 - 7/29/2018 30.60406 N, 82.70415 W

GA: Echols: SUWANNEE Tom's Creek at Woodpecker Rte. #2 7/27 - 7/29/2018 30.60209 N, 82.70405 W

2019 Surveys

GA: Atkinson/Berrien: ALAPAHA Alapaha River Ranch #1 7/22 - 7/24/2019 31.22304 N, 83.05048 W 1 Apalone ferox (1)

GA: Atkinson/Berrien: ALAPAHA Alapaha River Ranch #3 7122 - 7/24/2019 31.23255 N, 83.05080 W 2 Trachemys scripta (10)

GA: Atkinson/Berrien: ALAPAHA Alapaha River Ranch #4 7/22 - 7/24/2019 31.23155 N, 83.05027 W 1 Trachemys scripta (3)

GA: Atkinson/Berrien: ALAPAHA Alapaha River Ranch #5 7122 - 7/24/2019 31.22251 N, 83.05013 W Trachemys scripta (3)

GA: Berrien: ALAPAHA Murray Bottoms #1 6/18 - 6/20/2019 31.36598 N, 83.17159 W observed Trachemys scripta
GA: Berrien: ALAPAHA Murray Bottoms #2 6/18 - 6/20/2019 31.36411 N, 83.16856 W observed Trachemys scripta
GA: Irwin: ALAPAHA Willacoochee River at St Hwy 158, #1 6/18 - 6/19/2019 31.47242 N, 83.14566 W 1 observed A. ferox and T. scipta
GA: Coffee: ALAPAHA Willacoochee River at St Hwy 158, #2 6/18 - 6/19/2019 31.47123 N, 83.14569 W 1

GA: Coffee: ALAPAHA Willacoochee River at St Hwy 158, #3 6/18 - 6/19/2019 31.47080 N, 83.14599 W

GA: Coffee: ALAPAHA Willacoochee River at Bluff Lake, #1 6/18 - 6/19/2019 31.46581 N, 83.14595 W Trachemys scripta (2)

GA: Coffee: ALAPAHA Willacoochee River at Bluff Lake, #2 6/18 - 6/19/2019 31.46526 N, 83.14656 W

GA: Berrien/Cook: WITHLACOOCHEE Withlacoochee River at hwy 37 #1 6/20 - 6/22/2019 31.12118 N, 83.32189 W Chelydra serpentina, T. scripta (5)
GA: Berrien/Cook: WITHLACOOCHEE Withlacoochee River at hwy 37 #2 6/20 - 6/22/2019 31.12159 N, 83.32169 W

GA: Berrien/Cook: WITHLACOOCHEE Withlacoochee River at hwy 37 #3 6/20 - 6/22/2019 31.11893 N, 83.32196 W Trachemys scripta (4)

GA: Colquitt: LITTLE Warrior Creek at Vicker's Bridge Rd. #3 | 6/19 - 6/21/2019 31.24297 N, 83.53815 W Trachemys scripta (2)

GA: Colquitt: LITTLE Warrior Creek at Vicker's Bridge Rd. #4 | 6/19 - 6/21/2019 31.24434 N, 83.53547 W 2 Trachemys scripta (2)

GA: Tift: LITTLE
GA: Tift: LITTLE

Little River at Omega-Eldorado Road,
#1

Little River at Omega-Eldorado Rd, #2

6/20 - 6/21/2019
6/20 - 6/21/2019

31.35136 N, 83.52188 W
31.35074 N, 83.52157 W

Apalone ferox (2), T. scripta (1)






State: County: DRAINAGE
2019 Surveys (cont'd)

Site, Trap No.

Dates of Survey

Latitude/Longitude

No. of
Macrochelys

Other Turtle Species (numbers in
parantheses are trap-captures)

GA: Tift: LITTLE

GA: Brooks: WITHLACOOCHEE
GA: Brooks: WITHLACOOCHEE
GA: Brooks: WITHLACOOCHEE
GA: Brooks: WITHLACOOCHEE
GA: Brooks: WITHLACOOCHEE
GA: Brooks: WITHLACOOCHEE
GA: Brooks: WITHLACOOCHEE
GA: Clinch: SUWANNEE

GA: Clinch: SUWANNEE

GA: Clinch/Echols: SUWANNEE
GA: Clinch/Echols: SUWANNEE
GA: Echols: SUWANNEE

GA: Echols: SUWANNEE

GA: Echols: SUWANNEE

GA: Worth: LITTLE

GA: Worth: LITTLE

GA: Worth: LITTLE

GA: Berrien: ALAPAHA

GA: Berrien: ALAPAHA

GA: Tift: ALAPAHA

GA: Echols: ALAPAHA

GA: Echols: ALAPAHA

GA: Lowndes: WITHLACOOCHEE
GA: Lowndes: WITHLACOOCHEE
GA: Lowndes: WITHLACOOCHEE
GA: Lowndes: WITHLACOOCHEE

Little River at Omega-Eldorado Road,
#3

Piscola Creek #1

Piscola Creek #2

Piscola Creek #3

Okapilco Creek #1

Okapilco Creek #2

Okapilco Creek at Hwy 333, #1
Okapilco Creek at Hwy 333, #2
Cypress Creek at hwy 441/89 #1
Cypress Creek at hwy 441/89 #2
Suwannoochee Creek at hwy 94 #1
Suwannoochee Creek at hwy 94 #2
Tom's Creek at Woodpecker Rte. #1
Tom's Creek at Woodpecker Rte. #3
Tom's Creek at Woodpecker Rte. #4
Warrior Creek - Worth County #1
Warrior Creek - Worth County #2
Warrior Creek - Worth County #2
Alapaha River at Hwy 11, #1
Alapaha River at Hwy 11, #2
Alapaha WMA, # 1

Alapahoochee River at hwy 376, # 1
Alapahoochee River at hwy 376, # 2
Withlacoochee River at st. hwy 31, #1
Withlacoochee River at st. hwy 31, #2
Withlacoochee River at st. hwy 31, #3
Withlacoochee River at st. hwy 31, #4

6/20 - 6/21/2019
6/24 - 6/26/2019
6/24 - 6/26/2019
6/24 - 6/26/2019
6/24 - 6/26/2019
6/24 - 6/26/2019
6/25 - 6/26/2019
6/25 - 6/26/2019
8/9 - 8/10/2019
8/9 - 8/10/2019
6/26 - 6/27/2019
6/26 - 6/27/2019
8/9 - 8/10/2019
8/9 - 8/10/2019
8/9 - 8/10/2019
7/22 - 7/23/2019
7122 - 7/23/2019
9/6 - 9/7/2019
7123 - 7/24/2019
7/23 - 7/24/2019
7123 - 7/24/2019
7/29 - 7/30/2019
7/29 - 7/30/2019
7/29 - 7/30/2019
7129 - 7/30/2019
7/29 - 7/30/2019
7/29 - 7/30/2019

31.35072 N, 83.52092 W
30.75574 N, 83.49542 W
30.75616 N, 83.49455 W
30.75662 N, 83.49432 W
30.75286 N, 83.48647 W
30.75350 N, 83.48761 W
30.82468 N, 83.56214 W
30.82515 N, 83.56181 W
30.65583 N, 82.56651 W
30.65633 N, 82.56805 W
30.68438 N, 82.58195 W
30.68489 N, 82.58192 W
30.60406 N, 82.70415 W
30.60572 N, 82.70435 W
30.60593 N, 82.70422 W
31.36317 N, 83.76893 W
31.36278 N, 83.76844 W
31.36278 N, 83.76844 W
31.42991 N, 83.24634 W
31.43031 N, 83.24646 W
31.53195 N, 83.39806 W
30.70346 N, 83.12118 W
30.70309 N, 83.12166 W
30.63564 N, 83.31239 W
30.63560 N, 83.31024 W
30.63554 N, 83.30949 W
30.63549 N, 83.30923 W

Apalone ferox (1)

Trachemys scripta (1)
Trachemys scripta (3)

Trachemys scripta (2)

Trachemys scripta (1)

Trachemys scripta (2)

Trachemys scripta (1)
Trachemys scripta (1)

Trachemys scripta (2)

Apalone ferox (1), T. scripta (2)
Apalone ferox (1)






State: County: DRAINAGE
2019 Surveys (cont'd)

Site, Trap No.

Dates of Survey

Latitude/Longitude

No. of
Macrochelys

Other Turtle Species (numbers in
parantheses are trap-captures)

GA: Lowndes: WITHLACOOCHEE
GA: Lowndes: WITHLACOOCHEE
GA: Lowndes: WITHLACOOCHEE

Withlacoochee River at st. hwy 31, #5
Withlacoochee River at st. hwy 31, #6
Withlacoochee River at st. hwy 31, #7

7129 - 7/30/2019
7129 - 7/30/2019
7/29 - 7/30/2019

30.63378 N, 83.30960 W
30.63639 N, 83.31551 W
30.63751 N, 83.31714 W
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Table 2. Location and morphometric data for Suwannee Alligator Snapping Turtles (Macrochelys suwanniensis) captured 2018-2019

Macrochelys Data: Sex,

Macrochelys MARK

Museum Access.

State: County Site, Trap No. Capture Date Latitude/Longitude SCL (mm), Mass (kg) (shell notch, PIT #) Number
GA: Atkinson Alapaha River Ranch, #5 9/27/2018 31.22251 N, 83.05013 W male, 519 mm, 31.8 kg #5; 982 000 167 821 266 UF 187357
GA: Brooks Piscola Creek, #1 7/20/2018 30.75574 N, 83.49542 W female, 472 mm, 25.0 kg #5; 982 000 167 820 866 UF 187359
GA: Brooks Okapilco Creek, #1 7/20/2018 30.75286 N, 83.48647 W male, 490 mm, 27.0 kg #3; 982 000 167 830 729 UF 187360
GA: Brooks Okapilco Creek, #1 7/20/2018 30.75286 N, 83.48647 W male, 537 mm, 37.0 kg #4, 982 000 167 828 121 UF 187360
GA: Colquitt Warrior Creek/Vicker's Bridge, #4 7/19/2018 31.24434 N, 83.53547 W juvenile, 174 mm, 1.23 kg #1; 982 000 167 827 651 UF 187358
GA: Colquitt Warrior Creek/Vicker's Bridge, #4 7/19/2018 31.24434 N, 83.53547 W female, 437 mm, 20.0 kg #2; 982 000 167 830 745

GA: Atkinson Alapaha River Ranch, #1 7/24/2019 31.22304 N, 83.05048 W male, 407 mm, 17.3 kg #6; 989 001 007 284 243

GA: Atkinson Alapaha River Ranch, #3 7/23/2019 31.23255 N, 83.05080 W female, 396 mm, 15.0 kg # 30; 989 001 007 284 262

GA: Atkinson Alapaha River Ranch, #3 7/23/2019 31.23255 N, 83.05080 W female, 388 mm, 13.5 kg # 3; 989 001 007 284 273

GA: Atkinson Alapaha River Ranch, #4 7/23/2019 31.23155 N, 83.05027 W juvenile, 208 mm, 2.6 kg #60; 989 001 007 284 227

GA: Brooks Piscola Creek, #3 6/25/2019 30.75662 N, 83.49432 W juvenile, 200 mm, 3.0 kg not marked

GA: Brooks Okapilco Creek, Hwy 333 N Quitman, #1 6/26/2019 30.82468 N, 83.56214 W male, 544 mm, 37.0 kg #10; 989 001 007 284 261 UF 190008
GA: Coffee Willacoochee River at Hwy 158, #2 6/19/2019 31.47123 N, 83.14569 W sex undet., 398 mm, 15.0 kg #20; no PIT UF 190007
GA: Colquitt Warrior Creek/Vicker's Bridge #4 6/20/2019 31.24434 N, 83.53547 W male, 550 mm, 40.0 kg #22; 989 001 007 284 204

GA: Colquitt Warrior Creek/Vicker's Bridge #4 6/20/2019 31.24434 N, 83.53547 W female, 432 mm, 22.0 kg #21; 989 001 007 284 208

GA: Echols Alapahoochee River, #1 7/30/2019 30.70346 N, 83.12118 W female, 371 mm, 12.0 kg #7;989 001 007 284 268 UF 190010
GA: Echols Tom's Creek at Woodpecker Rte. 8/10/2019 30.60593 N, 82.70422 W juvenile, 258 mm, 4.8 kg 989 001 007 284 277 UF 190013
GA: Irwin Willacoochee River at Hwy 158, #1 6/19/2019 31.47242 N, 83.14566 W male, 545 mm, 39.0 kg #10; no PIT

GA: Lowndes Withlacoochee River at State Line, #1 7/30/2019 30.63564 N, 83.31239 W juvenile, 181 mm, 2.0 kg # 30; 989 001 007 284 239 UF 190011
GA: Lowndes Withlacoochee River at State Line, #1 7/30/2019 30.63564 N, 83.31239 W juvenile, 237 mm, 3.9 kg #4; 989 001 007 284 240

GA: Worth Warrior Creek at Sumner Road, #2 9/7/2019 31.36278 N, 83.76844 W male, 590 mm, 49.0 kg 989 001 007 284 254 UF 190015
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Table 3. 2018-2019 Suwannee Alligator Snapping Turtle Surveys: Catch-Per-Unit-Effort (CPUE) Results

No. of Macrochelys

River Drainage Streams Sampled No. of Trap Nights Captured CPUE
ALAPAHA Alapaha River, Alapahoochee River, Willacoochee River 43 8 0.19
LITTLE Little River, Warrior Creek 18 5 0.28
SUWANNEE Cypress Creek, Suwannoochee Creek, Tom's Creek 23 1 0.04
WITHLACOOCHEE | Okapilco Creek, Piscola Creek, Withlacoochee River 41 7 0.17
TOTAL 125 21 0.17
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APPENDICES:

The appendices on the following pages include: 1) copies of the data sheets | completed for each
turtle survey and capture; 2) the marking scheme 1 followed when marking turtles via drilling,
and 3) color photos of select survey sites and turtle captures,
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TRAP SITE ENVIRONMENTAL CONDITIONS

Location

Coordinates (Decimal Degrees): N W (WGS84)
State:
- Body of Water:
County/Parish:
Type of Trap/Net (if multipartite, describe components):
Site/Trap#:
Personnel: Mesh Size: Hoop Diameter:
Bait:
Diuts oz Trap Site Vicinity Micro-Habitat Features
Time Set: (CDT/CST/EDT/EST) (Check All That fipply and Indicate AQQ' roximate Distance From Trap Site):
Water Body Width at Trap Site: - Vegetative Debris Mats (Distance m)
y P Pr——— Log Jams (Distance m)
Water Level (circle):  Normal / High / Low Submerged Aquatic Veg. (Distance m)
Trap Site Habitat Floating Aquatic Veg. (Distance ___m)
(refers to the habitat WITHIN WHICH the trap is Emergent Vegetation
set - and not to adjacent habitats) Grasses/Sedges/Etc (Distance m)
General ____Shrubs (Distance____m)
Lentic Lotic _ Trees(Distance_m)
Other -
Specific (Distance____m)
Riverine
— PaYus tlrine Zznig7gt?; Dis)turbance
o ec at Apply).
— Cypress/ Tupglo Swamp Mechanical Removal of Vegetation
e Ilillooql(f% Iﬁ; W}? (I)\(/}S h Chemical Treatment of Vegetation
—— on-lidal Fresh Mars Active Row-Crop Agriculture
— Lacustrine Pasture Maintenance / Cattle Grazing
___ Estuarine Development (Residential/Commercial)
Other - NONE
Other -

Water Quality
Water Temp. °C

Salinity (coastal areas only) ppt

Other Conditions

Canopy Coverage %  Air Temp. °C

Other Significant Hydrologic Influences (e.g., dam, recent dredging, channelization, water control structure, etc.):

m Trap Checked  Date: Time: CDT/CST/EDT/EST
Personnel:
Captures/Observations:
Rebaited

®  Trap Checked Date: Time: CDT/CST/EDT/EST
Personnel:
Captures/Observations:
Rebaited

B Trap Checked  Date: Time: CDT/CST/EDT/EST
Personnel: ‘
Captures/Observations:
Rebaited
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MACROCHELYS DATA
Sex. &/ £ / Unknown

COLLECTION DATA Age Class: Adult / Sub-Adult / Juvenile
Site/Trap#:
Date: 1st Recapture  Marking/ID #
Personnel: PIT Tag #

Capture Method:

SPECIMEN DATA

——————————"{Each state should use its current carapacial scute marking
Supramarginals:___ - system.}

Anomalies/Injuries:

Minimum straight carapace
length (SCLmin) is measured
from the anterior point at
midlifie (nuchal scute) to the

Measurements posterior notch at midline
. between the supracaudals.
Carapace Length (SCLmin): mm
Tail Length (ant-to-vent): mm
Weight: kg

Blood/Tissue Sample Taken: Y N

FEMALES ONLY
Palpated:  Not Gravid Gravid Unknown

RELEASE DATE (if different):
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Tom’s Creek, Echols Co., GA. Habitat at trap site, juvenile alligator
snapper trapped here (UF 190013)
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GA (UF 190015)

Large male alligator snapper captured in Warrior Creek, Worth County,

18





Alapaha River Ranch # 5, Atkinson County, GA; Adult male alligator snapper (UF 187357)
captured at this site.
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Habitat at Willacoochee River swamp lake site (Coffee County, GA) and adult male alligator
snapper captured here. (UF 190007 also captured here)
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(L) Adult female alligator snapper from the Alapahoochee River, Echols County, GA (UF 190010)
(R) Juvenile captured in Withlacoochee River, Lowndes County, GA (UF 190011)
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TOP: Juvenile Alligator Snapper from Piscola Creek, Brooks County, GA. BOTTOM: Habitat
at Piscola Creek trap site where a second alligator snapper (UF 187359) was captured.

22





Two male alligator snappers and trap capture site, Okapilco Creek, Brooks County, GA (UF
187360)
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Shell of adult alligator snapper found in 1985 in Cypress Creek, Clinch County, GA
(UF 190009).
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Cypress Creek, Clinch Co., GA — Trap Site #1
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INTRODUCTION

The Alligator Snapping Turtle (Macrochelys temminckii) was proposed for listing on the
IUCN Red List as Vulnerable as of 2011 (TTWG 2017), has been listed in Appendix III of CITES,
and is currently in the process of a species status assessment (S5SA) by the U.S. Fish and Wildlife
Service (USFWS 2016). This assessment is a response to a listing petition for southeastern
aquatic species under the Endangered Species Act (CBD 2010). The species is endemic to Gulf of
Mexico drainages of the southern United States (TTWG 2017). Relatively recently, the species
was partitioned into three (Thomas et al. 2014), although only the Suwannee Alligator Snapping
Turtle (M. suwanniensis) has gained significant recognition as meriting species status apart from
the rest of the range inhabited by M. temminckii (Folt and Guyer 2015, TTWG 2017). Within
Louisiana, the distribution of the Alligator Snapping Turtle includes all or significant portions
of the 12 river basins recognized in the Wildlife Action Plan, as well as all the recognized
ecoregions in the state (Holcomb et al. 2015, Boundy and Carr 2017).

Across the species range, Alligator Snapping Turtle populations have been impacted
primarily by commercial harvesting (Pritchard 1989), an activity in which the state of Louisiana
was heavily involved (Sloan and Lovich 1995). This species is the largest freshwater turtle in
North America and it possibly is even more susceptible to population declines because of
exploitation due to their life history characteristics than the Common Snapping Turtle
(Congdon et al. 1994). Key characteristics of such long-lived animals as these turtles that make
them unsuitable for exploitation include low recruitment, slow growth, and a long generation
time (Reed et al. 2002). Commercial harvesting of Alligator Snapping Turtles is currently
prohibited in all range states, but there have been few studies to assess the rate of population
rebound and overall species status during the post-commercial harvesting period. Survey data
indicate that there have been inconsistent conclusions reached in the few such studies (King et
al. 2016, and see review in Dreslik et al. 2017). Exploitation for human consumption is also not
the only problem that has been identified as a contributing factor with respect to the difficulties
of recruitment in Alligator Snapping Turtle populations—factors such as habitat modification,
subsidized predators, and introduced species may all play a role (Holcomb and Carr 2011,
2013).

Boundy and Kennedy (2006) reported that population structure differed among states,
with Louisiana showing a higher percentage of immature turtles (possibly indicating
recruitment into a growing population), but lower capture rates (indicating decreased
abundance). While Louisiana was the last state to prohibit commercial harvesting of Alligator
Snapping Turtles, population differences between states could not entirely be explained by
differences in harvest regimes. Since Alligator Snapping Turtles within Louisiana were
subjected to the negative effects associated with commercial harvesting longer than anywhere





else within the range, the state is at the center of attempts to assess the status of the species with
respect to conservation concerns. Louisiana is also centrally located within the geographic range
of M. temminckii, and has more baseline data over a period of decades for the species than most
states (Boundy 2003, 2008, 2013, Carr et al. 2010, Carr 2016), as well as a 70 year history of turtle
population studies (Cagle and Chaney 1950).

Objectives:

This project, through cooperative efforts of multiple states, was planned to provide
information on geographic distribution, abundance, and size distribution of the Alligator
Snapping Turtle in multiple river systems across the range of the species.

This project will be designed to provide current information on the geographic
distribution of the Alligator Snapping Turtle in Louisiana and the collaborating states by
sampling both previously known occupied sites, and others with no prior information. The idea
was to provide information to the states and the U.S. Fish and Wildlife Service that may prove
useful in the planned Species Status Assessment, or the follow-up to it. In Louisiana, replicate

surveys using appropriate turtle traps will be used to:
¢ Collect fundamental presence/absence data useful in occupancy analysis.

¢ Collect data on relative abundance for comparison with prior surveys that primarily
presented results in the form of catch-per-unit-effort (CPUE; number of captures/trap-
night).

¢ Collect size information in order to compare the population size structure in
populations, both in prior survey areas and in other geographic areas.

¢ Collect environmental data at survey sampling sites in order to model the habitat
characteristics of the species.





METHODS

In order to obtain more recent survey information collected in a consistent manner
across a broad swath of the species’ range, a coordinated turtle trapping effort was envisioned.
Water bodies to be sampled would be selected by review of previous sampling efforts.
Sampling sites were to be selected based on the prior experience of the investigators in each
state, with a combination of: (1) sites to revisit based on the existence of prior survey data with
which to compare, and (2) sites with no prior sampling to detect the presence of Alligator
Snapping Turtles. Variety in the type of water body was a goal among those sampling sites
considered in Louisiana.

Sampling by means of standard turtle trapping techniques suitable for Macrochelys
occurred in Alabama, Florida, Georgia, Mississippi, Louisiana, and Tennessee. We developed
the basic elements of a trapping protocol in consultation with the agencies and investigators in
each state through a series of conference calls (Appendix 1). The basic techniques are similar to
the Georgia survey by Jensen and Birkhead (2003). As many as 20 large, single-throated hoop
nets (122 cm diameter) were set for 2-5 nights each in consecutive years (if possible) in the
selected sampling locations. Fresh, or frozen, fish were chopped for bait and traps were set in
locations such as those suggested by Jensen and Birkhead (2003), or as based upon previous
experience in lentic habitats. All turtles captured were identified to species, gender was
determined, and then they were released. In addition, for Alligator Snapping Turtles, each was
weighed and we measured parts of the shell. Each turtle was injected with a PIT tag inserted
lateral to the tail, just under the carapace.

Catch per unit effort (# of turtles/trap-night [t-n]) was calculated by trapping session as a
tirst step toward making comparisons by water body and stream basin (HUC codes at different
scales) for comparison with similar efforts in other locations in Louisiana, including prior
surveys, and this will form the basis for comparison with other state surveys. A trapping
session was considered to be the set of traps placed in a particular water body over a period of
consecutive days; in the case of Louisiana, we settled on three (3) consecutive nights as our
standard trapping session length, but other state collaborators used varying session times.
Biotic and abiotic parameters that may play a role in the occupancy of sites and population
abundance were recorded for each trapping survey site, including the geographic coordinates
for each site in decimal degrees (WGS 1984).





RESULTS

A short summary by state is found in Table 1. There were 183 trapping sessions that
resulted in the capture of 2500 turtles, of which 509 were Alligator Snapping Turtles, either M.
temminckii or M. suwanniensis (the two are lumped together in Table 1). Among all six states,
there were up to 17 different species captured in one state (Mississippi). The total number of
unique taxa captured among the six state region was 26, with 24 species represented. Two of
those species were represented by two subspecies each— Trachemys scripta scripta (Yellow-
bellied Slider) and T. s. elegans (Red-eared Slider), plus Pseudemys concinna concinna (Eastern

River Cooter) and P. c. suwanniensis (Suwannee Cooter).

Table 1. Summary of turtle captures by state. The only species specific numbers
are for Alligator Snapping Turtles.

Turtles/ AST/

No. No. No. Total No. No.Trap- Trap- Trap-
State Sessions Species AST  Turtles nights night night
Alabama 7 10 28 98 137 0.7153  0.2044
Florida 66 10 89 214 579 0.3696  0.1537
Georgia 36 6 28 147 286 0.5140  0.0979
Louisiana 38 8 60 312 774 0.4031  0.0775
Mississippi 33 17 300 1718 2617 0.6565  0.1146
Tennessee 3 3 4 11 * * *
Total 183 24** 509 2500 4393 0.5666  0.1150

Tennessee values were not used in the last 3 total columns
* values could not be calculated based on the information provided
** this is not the sum; it is the number of unique species

The locations of trapping sites are plotted in Map 1 for the six state region. The coverage
by drainages extends from the Calcasieu River in southwestern Louisiana to the Suwannee
River drainage in south-central Georgia. This region straddles the second greatest concentration
of turtle species richness at a global scale, the Mobile River basin (Buhlman et al. 2009), and they
also included it in their Southeastern United States Turtle Priority Area for conservation

attention.

At the state level, the number of Alligator Snapping Turtles captured varied between
four and 300. The proportion of the total turtle catch represented by Macrochelys is slightly more
than 20% (0.204); this would seem to lend support for the methodology being useful for
sampling the species. When the sampling effort is taken into account using the catch-per-unit-
effort (CPUE), values range between 0.0775 and 0.2044 AST/trap-night. These values are
comparable to those summarized in Boundy and Kennedy (2006), except that none are as high
as values for Arkansas (0.234, 0.273) or west Florida (0.251), nor as low as the southeastern
Louisiana value (0.057) they reported. Our Louisiana value is about 30% greater (northeastern
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and south-central Louisiana), but there is no geographic overlap in the parts of the state that
were trapped. The current Florida values are substantially lower than before (Moler 1996), and
the current Georgia values are in between those of two prior surveys (Johnson 1989, in Boundy
and Kennedy 2006; Jensen and Birkhead 2002). Additional details will be found in the
individual state accounts below and in Tables 2-8.

Alabama.

Sampling sites are depicted in Map 2 and the session-level turtle capture details are
found in Table 2. Folt and Godwin (2013) recorded a CPUE of 0.062 AST/t-n in a broad survey
of Alabama rivers. The current survey had the highest CPUE for Alligator Snapping Turtles of
the six states; seven trapping sessions with 0.2044 AST/t-n. The best site produced a CPUE of
0.4211, and one session failed to capture any AST (14%). In Folt and Godwin (2013), sampling in
five of 15 rivers (33%) failed to capture any AST. Given the smaller amount of survey effort
reported here (137 t-n) as compared to 1332 t-n reported by Folt and Godwin (2013), it is hard to
make direct comparisons. We did note that the Fowl River sample, which stood out in the
earlier study with a CPUE of 0.478 AST/t-n had a much lower value during 2019 sampling
(0.2727).

Florida.

Sampling sites are depicted in Map 3, all of which are within the range of M. temminckii,
and none within the Suwannee River drainage range of the Suwannee Alligator Snapping
Turtle. Session-level turtle capture details are found in Table 3 for the 66 trapping sessions. The
geographic breadth of the streams sampled in 2018 and 2019 was about the same as in the Moler
(1996) report; however, the current CPUE values were substantially lower than those previously
reported, i.e., 0.1537 vs. 0.251 AST/t-n. This is about 39% lower CPUE than 22-26 years ago
(1993-96 vs. 2018-19 sampling periods) with a comparable number of trap-nights of effort, 367 t-
n vs. 579 t-n reported here. We did notice that many of the trapping sessions consisted of
relatively few trap-nights of effort (5-10) and that 33 of 66 sessions did not produce AST
captures (50%). A more detailed comparison will require additional work to examine specific
sampling units (streams) and the population size breakdown.

Georgia.

Sampling sites are depicted in Map 4 where it can be seen that all the trapping effort was
within the Suwannee River drainage area of Georgia. This is the only state reporting Suwannee
Alligator Snapping Turtles (Macrochelys suwanniensis) rather than M. temminckii — Florida
sampling did not include the range of M. suwanniensis within that state. This drainage area did
receive attention in the surveys (1997-2001) reported by Jensen and Birkhead (2002). Other
surveys in Georgia concentrated on the Flint River to the west (Johnson 1989, King et al. 2016).
The current session-level turtle capture details are found in Table 4. King et al. (2016) found
virtually no change in CPUE for areas sampled in the Flint River after a 22-year span had
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Table 3. Turtle captures in Florida for 66 trapping sessions -- 2018-2019. The two columns specifically pertaining to Alligator Snapping
Turtles (Macrochelys temminckii) are highlighted.

Turtles /
Total No. No.Trap- Trap- AST/Trap-
Session Code  AP_FE AP_SP ST_MI GR_BA GR_ER PS_CO PS_FL TR_SC CH_SE MA_TE Turtles nights night night

FL-2018-07-APRV 0 0 0 0 0 0 0 12 0 4 16 26 0.6154 0.1538
FL-2018-07-BECR 0 0 0 0 0 0 0 0 0 2 2 6 0.3333 0.3333
FL-2018-07-CHRV 0 0 0 0 0 0 0 1 0 0 1 6 0.1667 0.0000
FL-2018-07-ECCR 0 0 0 0 0 0 0 0 0 0 0 6 0.0000 0.0000
FL-2018-07-JURV 0 0 0 0 0 0 0 0 0 3 3 6 0.5000 0.5000
FL-2018-07-LESR 0 0 0 0 1 0 0 2 0 0 3 12 0.2500 0.0000
FL-2018-07-LOCH 0 0 0 0 0 0 0 0 0 0 0 12 0.0000 0.0000
FL-2018-07-MCHO O 0 0 0 0 0 0 5 0 0 5 12 0.4167 0.0000
FL-2018-07-MESR 0 1 0 0 2 0 0 0 0 2 5 13 0.3846 0.1538
FL-2018-07-MOCH O 3 0 1 0 0 0 7 0 11 22 18 1.2222 0.6111
FL-2018-07-PERD 0 1 0 0 0 0 0 0 0 0 1 5 0.2000 0.0000
FL-2018-07-SACR 0 0 0 0 0 0 0 0 0 2 2 6 0.3333 0.3333
FL-2018-07-UESR 0 2 0 0 0 0 0 0 0 2 4 13 0.3077 0.1538
FL-2018-07-WECR 0 0 0 0 0 0 0 0 0 0 0 4 0.0000 0.0000
FL-2018-08-AUCL 0 0 0 0 0 0 0 0 0 0 0 6 0.0000 0.0000
FL-2018-08-BGCW 0 0 0 0 0 0 0 0 0 2 2 6 0.3333 0.3333
FL-2018-08-BGJU 0 0 1 0 0 0 0 0 0 1 2 6 0.3333 0.1667
FL-2018-08-LCHO 0 1 0 0 0 0 0 0 0 0 1 12 0.0833 0.0000
FL-2018-08-MESR 0 1 0 0 4 0 0 1 0 2 8 13 0.6154 0.1538
FL-2018-08-NWRV 0 0 0 0 0 0 2 0 0 0 2 6 0.3333 0.0000
FL-2018-08-SHRV 0 0 0 0 0 0 0 0 0 0 0 6 0.0000 0.0000
FL-2018-08-SOPC 0 0 0 0 0 4 0 0 0 1 5 0.8333 0.1667
FL-2018-08-UCHO 0 8 0 0 0 0 0 0 0 1 9 12 0.7500 0.0833
FL-2018-08-UESR 0 6 0 0 0 1 0 1 0 7 15 13 1.1538 0.5385
FL-2018-08-WACI 2 0 0 0 0 1 0 1 0 0 4 9 0.4444 0.0000
FL-2018-08-YERV 0 0 0 0 0 1 0 0 0 1 2 6 0.3333 0.1667
FL-2018-09-ALAQ 0 0 0 0 0 0 0 0 0 0 0 6 0.0000 0.0000
FL-2018-09-BLCR 0 0 0 0 0 0 0 0 0 0 0 6 0.0000 0.0000
FL-2018-09-BWRV 1 0 0 0 0 0 0 0 0 3 4 7 0.5714 0.4286
FL-2018-09-HSLA 0 0 0 0 0 0 0 12 0 0 12 24 0.5000 0.0000
FL-2018-09-LCHO 0 0 0 0 0 0 0 0 0 0 12 0.0000 0.0000
FL-2018-09-LESR 0 0 0 0 2 0 0 0 0 1 3 12 0.2500 0.0833
FL-2018-09-MCHO 0O 4 0 1 0 0 0 1 0 1 7 13 0.5385 0.0769
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Table 3. Turtle captures in Florida for 66 trapping sessions -- 2018-2019. The two columns specifically pertaining to Alligator Snapping
Turtles (Macrochelys temminckii) are highlighted.

Total No. No.Trap- Trap- AST/Trap-
Session Code AP_FE AP_SP ST_MI GR_BA GR_ER PS_CO PS_FL TR_SC CH_SE MA_TE Turtles nights night night
FL-2018-09-MESR 0 1 0 0 2 1 0 0 0 2 6 13 0.4615 0.1538
FL-2018-09-PERD 0 0 0 0 0 0 0 0 0 3 3 6 0.5000 0.5000
FL-2018-09-PLOG 0 0 0 0 0 0 0 0 0 0 0 8 0.0000 0.0000
FL-2018-09-POCR 0 0 0 0 0 0 0 0 0 5 5 6 0.8333 0.8333
FL-2018-09-ROCR 0 0 0 0 0 0 0 0 0 0 0 6 0.0000 0.0000
FL-2018-09-TUCR 0 0 0 0 0 0 0 0 0 1 1 6 0.1667 0.1667
FL-2018-09-UCHO 0 0 1 1 0 0 0 0 0 0 2 12 0.1667 0.0000
FL-2018-09-UESR 0 1 0 0 2 1 0 0 0 3 7 13 0.5385 0.2308
FL-2018-09-UOCH 0 0 0 0 0 0 0 1 0 3 4 12 0.3333 0.2500
FL-2018-09-WRCR 0 0 0 0 0 0 0 3 1 0 4 7 0.5714 0.0000
FL-2018-10-ALAQ 0 0 1 0 0 0 0 0 0 0 1 6 0.1667 0.0000
FL-2018-10-HCCL 0 1 0 0 0 0 0 2 0 0 3 7 0.4286 0.0000
FL-2018-10-MCHO 0 0 1 0 0 0 0 2 0 0 3 12 0.2500 0.0000
FL-2018-10-PLOG 0 0 0 0 0 0 0 1 0 0 1 6 0.1667 0.0000
FL-2018-10-ROCR 0 0 0 0 0 0 0 0 0 0 0 6 0.0000 0.0000
FL-2019-04-CRRV 0 0 0 0 0 0 0 0 0 0 0 6 0.0000 0.0000
FL-2019-04-LIRV 0 0 0 0 0 0 0 0 0 0 0 6 0.0000 0.0000
FL-2019-04-NWRV 0 0 0 0 0 0 0 0 0 1 1 6 0.1667 0.1667
FL-2019-04-TCBB 0 0 0 0 0 0 0 0 0 3 3 6 0.5000 0.5000
FL-2019-05-CYCR 0 0 0 0 0 0 0 0 0 3 3 6 0.5000 0.5000
FL-2019-05-ECCR 0 0 0 0 0 0 0 0 0 4 4 6 0.6667 0.6667
FL-2019-05-FOCR 0 0 0 0 0 0 0 0 0 0 0 6 0.0000 0.0000
FL-2019-05-LAPR 0 0 0 0 0 0 0 0 0 3 3 12 0.2500 0.2500
FL-2019-05-LCHO 0 0 2 0 0 0 0 0 0 0 2 12 0.1667 0.0000
FL-2019-05-WECR 0 0 0 0 0 0 0 0 0 5 5 6 0.8333 0.8333
FL-2019-06-BOCR 0 0 0 0 0 0 0 0 0 0 0 6 0.0000 0.0000
FL-2019-06-CHRV 0 0 0 0 0 0 0 1 0 1 2 6 0.3333 0.1667
FL-2019-06-DGIS 0 0 0 0 0 0 0 0 0 0 0 6 0.0000 0.0000
FL-2019-06-DRCR 0 0 0 0 0 0 0 0 0 2 2 6 0.3333 0.3333
FL-2019-06-SHRV 0 0 0 0 0 0 0 0 0 0 0 6 0.0000 0.0000
FL-2019-06-WEAC 0 0 0 0 0 0 0 0 1 1 2 6 0.3333 0.1667
FL-2019-06-WRCR 0 0 0 0 0 0 0 1 0 0 1 6 0.1667 0.0000
FL-2019-08-LESR 0 0 0 0 2 0 0 0 1 3 6 13 0.4615 0.2308
Total 3 30 6 3 15 9 2 54 3 89 214 579 0.3696 0.1537
AP_FE Apalone ferox Florida Softshell
AP_SP Apalone spinifera Spiny Softshell
ST MI Sternotherus minor Loggerhead Musk Turtle
GR_BA Graptemys barbouri Barbour's Map Turtle
GR_ER Graptemys ernsti Escambia Map Turtle
PS_CO Pseudemys concinna River Cooter
PS_FL Pseudemys floridana Coastal Plain Cooter
TR _SC Trachemys scripta Pond Slider (Red-eared Slider or Yellow-bellied Slider)
CH_SE Chelydra serpentina Common Snapping Turtle
MA_TE Macrochelys temminckii Alligator Snapping Turtle
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Table 4. Turtle captures in Georgia for 36 trapping sessions -- 2018-2019. The two columns specifically
pertaining to Suwannee Alligator Snapping Turtles (Macrochelys suwanniensis ) are highlighted.
) - - Total No. No.Trap-_TurtIes/ AST/Trap-
Session Code AP_FE ST_MI PS_CS TR_SC CH_SE MA_SU Turtles nights Trap-night night

GA-2018-07-CYCR 0 0 0 0 0 0 0 4 0.0000 0.0000
GA-2018-07-OKCR 1 0 0 0 0 2 3 4 0.7500 0.5000
GA-2018-07-PICR 0 0 0 1 0 1 2 6 0.3333 0.1667
GA-2018-07-SUCR 0 0 0 1 0 0 1 4 0.2500 0.0000
GA-2018-07-SUCS 0 0 0 0 0 0 0 4 0.0000 0.0000
GA-2018-07-TOCR 0 0 0 0 0 0 0 4 0.0000 0.0000
GA-2018-07-WACR 0 0 0 4 0 2 6 8 0.7500 0.2500
GA-2018-07-WIRI 0 0 0 0 0 0 0 6 0.0000 0.0000
GA-2018-08-ARSN 1 1 0 3 0 0 5 16 0.3125 0.0000
GA-2018-08-ARSS 7 1 0 4 0 3 15 27 0.5556 0.1111
GA-2018-08-SRFN 2 0 0 0 0 0 2 26 0.0769 0.0000
GA-2018-08-SRFS 3 0 0 2 0 0 5 25 0.2000 0.0000
GA-2018-08-WRTS 2 1 1 1 0 2 7 27 0.2593 0.0741
GA-2018-09-ALRI 3 0 0 15 0 1 19 14 1.3571 0.0714
GA-2018-09-ARMB 0 0 0 0 0 0 0 6 0.0000 0.0000
GA-2018-10-AWMA 0 2 0 1 0 0 3 20 0.1500 0.0000
GA-2018-10-BBRP 0 0 0 4 0 0 4 3 1.3333 0.0000
GA-2018-10-TLRP 0 0 0 1 0 0 1 2 0.5000 0.0000
GA-2019-06-ARMB 0 0 0 0 0 0 0 4 0.0000 0.0000
GA-2019-06-LROM 3 0 0 1 0 0 4 7 0.5714 0.0000
GA-2019-06-OKCN 0 0 0 2 0 1 3 2 1.5000 0.5000
GA-2019-06-OKCR 0 0 0 4 0 0 4 4 1.0000 0.0000
GA-2019-06-PICR 0 0 0 0 0 1 1 6 0.1667 0.1667
GA-2019-06-SUCR 0 0 0 3 0 0 3 2 1.5000 0.0000
GA-2019-06-WACR 0 0 0 4 0 2 6 5 1.2000 0.4000
GA-2019-06-WIRV 0 0 0 9 1 0 10 7 1.4286 0.0000
GA-2019-06-WLRI 0 0 0 4 0 4 8 9 0.8889 0.4444
GA-2019-07-ALHR 0 0 0 0 0 1 1 2 0.5000 0.5000
GA-2019-07-ALRH 1 0 0 2 0 0 3 3 1.0000 0.0000
GA-2019-07-ALRR 2 0 0 16 0 4 22 12 1.8333 0.3333
GA-2019-07-AWMA 1 0 0 0 0 0 1 1 1.0000 0.0000
GA-2019-07-WACW 0 0 0 0 0 0 0 2 0.0000 0.0000
GA-2019-07-WRSL 0 0 0 0 0 2 2 7 0.2857 0.2857
GA-2019-08-CYCR 0 0 0 0 0 0 0 2 0.0000 0.0000
GA-2019-08-TOCR 0 0 0 2 0 1 3 3 1.0000 0.3333
GA-2019-09-WACR 0 0 0 2 0 1 3 2 1.5000 0.5000
Total 26 5 1 86 1 28 147 286 0.5140 0.0979

AP_FE Apalone ferox Florida Softshell

ST MI Sternotherus minor Loggerhead Musk Turtle

PS_CS Pseudemys concinna suwanniensis Suwannee Cooter

TR SC Trachemys scripta Pond Slider (Red-eared Slider or Yellow-bellied Slider)

CH_SE Chelydra serpentina Common Snapping Turtle

MA_SU Macrochelys suwanniensis Suwannee Alligator Snapping Turtle
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passed — 0.08 vs. 0.09 comparing Johnson (1989) with King et al. (2016). Statewide surveys found
an average CPUE value of 0.20 AST/t-n (Jensen and Birkhead 2002). The current surveys found
a higher CPUE in the Suwannee River drainage area of Georgia (0.0979) than during the earlier
surveys (0.05). The trapping effort was comparable, 286 t-n in this study vs. 166 t-n (Jensen and
Birkhead 2002). The relatively low CPUE values in the Georgia range of M. suwanniensis are
more on a par with the M. temminckii values in the Flint River drainage (King et al. 2016), which
was a heavily exploited region within the state during the era of commercial harvest of
Alligator Snapping Turtles.

Louisiana.

Sampling sites are depicted in Map 5 and the session-level turtle capture details are
found in Table 5. Our overall Louisiana value for CPUE (0.0775 AST/t-n) is about 30% greater
(northeastern and south-central Louisiana) than the southeastern Louisiana values reported by
Boundy and Kennedy (2006), but the lowest among the five state collaboration. There is no
overlap in the geographic areas sampled, but there were other surveys done in the more
recently sampled regions of the state. Huntzinger et al. (2019) reported on a trapping survey in
the southwestern portion of the state in 2012 and 2013. In addition, areas in central and northern
Louisiana in the Atchafalaya Basin, the Mississippi Alluvial Plain, and the Red River basin
toward the northwest of the state were also surveyed (Boundy 2003, Carr 2016). In addition,
there were trapping surveys in the 1980s in northern Louisiana (Halk 1986), but certain details
are missing in the remaining record and we cannot reconstruct the full extent of the trapping
effort (Douglas 1986, 1988).

In conjunction with our collaborator, Brad Glorioso, we were able to sample in two
regions of Louisiana. Glorioso sampled in south central Louisiana in 2019 to help fill in gaps in
the distribution of sampling, and to revisit certain sites from the southwestern region of the
state to the Atchafalaya Basin. We sampled in northeastern Louisiana (2018-20). Given the
distinct regions involved, we split the information in Table 5 into the northern samples (Carr et
al.) and southern samples (Glorioso) to make Table 8. There was an even split in the number of
trapping sessions (19 each), but the results are quite distinct. The northern CPUE for total turtles
was more than double that of the southern region (0.4953 vs. 0.2016), and the AST CPUE was
over four times as great in the northern region than in the south-central area (0.1017 vs. 0.0247).
Another distinction can be observed in the number of sessions during which no Alligator
Snapping Turtles were captured; eight (42%) in the northern region and 16 (84%) in the
southern region.

Mississippi.
Sampling sites are depicted in Map 6 and the session-level turtle capture details are
found in Table 6. The Mississippi sampling in 2018 and 2019 was more extensive than in any

other state as indicated by the 2,617 trap-nights and 1,718 total turtle captures of 17 species. The
geographic distribution of sampling was also broad. The most distinctive feature in
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Table 5. Turtle captures in Louisiana for 38 trapping sessions -- 2018-2020. The two columns specifically pertaining to Alligator
Snapping Turtles (Macrochelys temminckii) are highlighted.

Total No. No.Trap- Turtles/ AST/Trap-
SessionCode AP_SP ST_CA ST_OD GR_PK PS_CO TR_SE CH_SE MA_TE Turtles nights Trap-night night

LA-2018-07-HALA 0 1 0 0 0 7 0 0 8 23 0.3478 0.0000
LA-2018-09-FILA 0 0 0 0 0 1 0 5 6 16 0.3750 0.3125
LA-2019-05-BATO 0 0 0 0 0 0 1 0 1 10 0.1000 0.0000
LA-2019-05-BAWA 1 1 0 0 0 2 0 1 5 11 0.4545 0.0909
LA-2019-05-LIWA 0 0 0 0 0 4 0 0 4 8 0.5000 0.0000
LA-2019-05-VERI 0 0 0 0 0 0 0 0 0 8 0.0000 0.0000
LA-2019-06-BBLA 0 0 0 0 0 1 0 6 7 31 0.2258 0.1935
LA-2019-06-BYDS 0 0 0 0 0 2 0 3 5 19 0.2632 0.1579
LA-2019-07-BIAL 0 0 0 0 0 0 0 0 0 18 0.0000 0.0000
LA-2019-07-HALA 0 0 0 0 0 1 0 2 3 34 0.0882 0.0588
LA-2019-07-LIAL 0 0 0 0 0 0 0 4 4 18 0.2222 0.2222
LA-2019-08-BAFR 0 0 0 0 0 0 0 0 0 2 0.0000 0.0000
LA-2019-08-BAGG 0 0 0 0 0 0 0 0 0 2 0.0000 0.0000
LA-2019-08-BAPO 0 0 0 0 0 0 0 0 0 2 0.0000 0.0000
LA-2019-08-BOPC 0 0 0 0 0 0 0 0 0 2 0.0000 0.0000
LA-2019-08-DALA 0 0 0 0 0 1 0 0 1 22 0.0455 0.0000
LA-2019-08-LAMA 0 0 0 0 0 0 0 0 0 30 0.0000 0.0000
LA-2019-08-RUCA 0 0 0 0 0 0 0 0 0 6 0.0000 0.0000
LA-2019-09-BYDA 7 7 0 0 1 25 0 0 40 38 1.0526 0.0000
LA-2019-09-CRBA 0 1 0 0 0 2 0 0 3 10 0.3000 0.0000
LA-2019-09-CRBB 0 0 0 0 0 1 0 0 1 2 0.5000 0.0000
LA-2019-09-PABY 1 0 1 0 0 1 0 0 3 18 0.1667 0.0000
LA-2019-10-BACH 0 0 0 0 0 5 0 0 5 4 1.2500 0.0000
LA-2019-10-BALA 0 1 0 0 0 2 0 0 3 26 0.1154 0.0000
LA-2019-10-BBLA 0 0 0 0 0 0 0 16 16 48 0.3333 0.3333
LA-2019-10-BFRI 3 10 1 0 0 47 1 0 62 37 1.6757 0.0000
LA-2019-10-CARI 0 7 0 0 2 9 0 1 19 44 0.4318 0.0227
LA-2019-10-HOBO 6 1 0 0 0 10 0 8 25 35 0.7143 0.2286
LA-2019-11-COCR 0 0 0 0 0 1 0 0 1 5 0.2000 0.0000
LA-2020-04-BBLA 0 0 0 0 0 1 0 1 2 8 0.2500 0.1250
LA-2020-05-CAST 0 4 0 0 0 7 0 1 12 31 0.3871 0.0323
LA-2020-05-LBAR 0 1 0 0 0 5 0 10 16 32 0.5000 0.3125
LA-2020-06-COBA 0 0 0 0 0 2 0 0 2 27 0.0741 0.0000
LA-2020-06-LODA 1 5 0 1 0 2 1 1 11 32 0.3438 0.0312
LA-2020-06-MORE 1 0 1 0 0 24 5 1 32 33 0.9697 0.0303
LA-2020-07-BAMA 0 5 0 0 0 2 0 0 7 21 0.3333 0.0000
LA-2020-07-CORN 0 0 0 0 1 1 0 0 2 31 0.0645 0.0000
LA-2020-07-DEBU 0 0 0 0 0 6 0 0 6 30 0.2000 0.0000
Total 20 a4 3 1 4 172 8 60 312 774 0.4031 0.0775

AP_SP Apalone spinifera Spiny Softshell

ST CA Sternotherus carinatus Razor-backed Musk Turtle

ST OD Sternotherus odoratus Stinkpot

GR _PK  Graptemys pseudogeographica kohnii Mississippi Map Turtle

PS_CO Pseudemys concinna River Cooter

TR_SC Trachemys scripta Pond Slider (Red-eared Slider or Yellow-bellied Slider)

CH_SE Chelydra serpentina Common Snapping Turtle

MA_TE Macrochelys temminckii Alligator Snapping Turtle
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accumulating so many trap-nights is the number per trapping session, generally more than
double the effort per session in the other states. Of the five states with values, Mississippi has
the median value for AST CPUE (Table 1). The number of sessions without any AST capture is
only five (15%) out of the 33 trapping sessions.

Tennessee.

The three sampling sites are depicted in Map 7. Capture details are found in Table 7.
Unfortunately, we have not communicated our data needs sufficiently and we do not have all
the details needed to flesh out Tennessee data set. It is clear that very few Alligator Snapping
Turtles were captured in Tennessee during trapping surveys in 2018 and 20109.

Table 7. Turtle captures in Tennessee for three trapping sessions -- 2018-2019. The
two columns specifically pertaining to Alligator Snapping Turtles (Macrochelys
" [ Turtles/  AST/
Total No. No.Trap- Trap- Trap-
Session Code  AP_SP TR_SE MA_TE Turtles  nights night night

TN-2018-05-RRBY 3 1 4
TN-2018-06-WORI 2 1 1 4
TN-2019-06-BERI 1 2 3
Total 2 5 4 11 * * *
AP_SP Apalone spinifera Spiny Softshell
TR _SC Trachemys scripta Pond Slider
MA_TE Macrochelys temminckii Alligator Snapping Turtle

NEXT STEPS

We have much additional work to examine specific details within the data collected as
we proceed to analyze factors that may be involved in the detection, occupancy, and
demographic characteristics of Alligator Snapping Turtles.

22





Table 8. Turtle captures in Louisiana for 38 trapping sessions -- 2018-2020. The two columns
specifically pertaining to Alligator Snapping Turtles (Macrochelys temminckii) are
highlighted.

Total No. No. Trap- Turtles/ AST/Trap-

Session Code North/South MA=TE Turtles nights Trap-night night
LA-2018-07-HALA N 0 8 23 0.3478 0.0000
LA-2018-09-FILA N 5 6 16 0.3750 0.3125
LA-2019-06-BBLA N 6 7 31 0.2258 0.1935
LA-2019-06-BYDS N 3 5 19 0.2632 0.1579
LA-2019-07-HALA N 2 3 34 0.0882 0.0588
LA-2019-09-BYDA N 0 40 38 1.0526 0.0000
LA-2019-10-BBLA N 16 16 48 0.3333 0.3333
LA-2019-10-BFRI N 0 62 37 1.6757 0.0000
LA-2019-10-HOBO N 8 25 35 0.7143 0.2286
LA-2019-11-COCR N 0 1 5 0.2000 0.0000
LA-2020-04-BBLA N 1 8 0.2500 0.1250
LA-2020-05-CAST N 1 12 31 0.3871 0.0323
LA-2020-05-LBAR N 10 16 32 0.5000 0.3125
LA-2020-06-COBA N 0 2 27 0.0741 0.0000
LA-2020-06-LODA N 1 11 32 0.3438 0.0312
LA-2020-06-MORE N 1 32 33 0.9697 0.0303
LA-2020-07-BAMA N 0 7 21 0.3333 0.0000
LA-2020-07-CORN N 0 2 31 0.0645 0.0000
LA-2020-07-DEBU N 0 6 30 0.2000 0.0000

Total 54 263 531 0.4953 0.1017
LA-2019-05-BATO S 0 1 10 0.1000 0.0000
LA-2019-05-BAWA S 1 5 11 0.4545 0.0909
LA-2019-05-LIWA S 0 4 8 0.5000 0.0000
LA-2019-05-VERI S 0 0 8 0.0000 0.0000
LA-2019-07-BIAL S 0 0 18 0.0000 0.0000
LA-2019-07-LIAL S 4 4 18 0.2222 0.2222
LA-2019-08-BAFR S 0 0 2 0.0000 0.0000
LA-2019-08-BAGG S 0 0 2 0.0000 0.0000
LA-2019-08-BAPO S 0 0 2 0.0000 0.0000
LA-2019-08-BOPC S 0 0 2 0.0000 0.0000
LA-2019-08-DALA S 0 1 22 0.0455 0.0000
LA-2019-08-LAMA S 0 0 30 0.0000 0.0000
LA-2019-08-RUCA S 0 0 6 0.0000 0.0000
LA-2019-09-CRBA S 0 3 10 0.3000 0.0000
LA-2019-09-CRBB S 0 1 2 0.5000 0.0000
LA-2019-09-PABY S 0 3 18 0.1667 0.0000
LA-2019-10-BACH S 0 5 4 1.2500 0.0000
LA-2019-10-BALA S 0 3 26 0.1154 0.0000
LA-2019-10-CARI S 1 19 44 0.4318 0.0227

Total 6 49 243 0.2016 0.0247






Seuepunod 8onH ||
6102 ©
8.0 @

—UQ_QEGw -—ﬂ0> .

I ww.ﬂ

! TS

S1918W 0|y
06

$3[on) Uy

M “/&.ﬁ. WS\ ﬂ
\ 5 ,

A

‘3ooloxd aye3s x1s Y3 Jo 3red se sassauus T, 103 say1s Surddery -z dey

24





LITERATURE CITED

Boundy, J. 2003. Alligator Snapping Turtle (Macroclemys temminckii) surveys in Louisiana 1996-
2001, Louisiana Department of Wildlife & Fisheries, Baton Rouge, LA.

Boundy, J. 2008. Re-surveys for the Alligator Snapping Turtle in Louisiana, including trap data
for other turtle species: Final Report, Louisiana Department of Wildlife and Fisheries, Baton
Rouge, LA.

Boundy, J. 2013. Re-surveys for the Alligator Snapping Turtle in southeastern Louisiana,
including trap data for other turtle species. Final report, Louisiana Department of Wildlife
& Fisheries, Baton Rouge, LA.

Boundy, J., and J. L. Carr. 2017. Amphibians and Reptiles of Louisiana: An Identification and
Reference Guide. Louisiana State University Press, Baton Rouge, LA.

Boundy, J., and C. Kennedy. 2006. Trapping survey results for the alligator snapping turtle
(Macrochelys temminckii) in southeastern Louisiana, with comments on exploitation.
Chelonian Conservation and Biology 5(1):3-9.

Buhlmann, K. A, T. S. B. Akre, J. B. Iverson, D. Karapatakis, R. A. Mittermeier, A. Georges, A.
G.J. Rhodin, P. P. Van Dijk and J. W. Gibbons. 2009. A global analysis of tortoise and
freshwater turtle distributions with identification of priority conservation areas. Chelonian
Conservation and Biology 8(2):116-149.

Cagle, F. R. and A. H. Chaney. 1950. Turtle populations in Louisiana. American Midland
Naturalist 43(2):383-388.

Carr, J. L. 2016. Status of the Alligator Snapping Turtle in central Louisiana based on trapping
data. Monroe, LA, University of Louisiana at Monroe. Final report to: Louisiana
Department of Wildlife and Fisheries, Baton Rouge, LA. 11 pp.

Carr, J. L., S. Holcomb and M. Ray. 2010. Alligator Snapping Turtle (Macrochelys temminckii)
Ecology and Reproduction at Black Bayou Lake National Wildlife Refuge, Ouachita Parish,
Louisiana. Biology. Monroe, LA, University of Louisiana at Monroe. Final report to:
Louisiana Department of Wildlife and Fisheries, Baton Rouge, LA. 108 pp.

CBD (Center for Biological Diversity). 2010. Petition to list 404 aquatic, riparian and wetland
species from the southeastern United States as threatened or endangered under the
Endangered Species Act. Tucson, AZ: Center for Biological Diversity. 1145 pp.

Congdon, J. D., A. E. Dunham, and R. C. van Loben Sels. 1994. Demographics of common
snapping turtles (Chelydra serpentina): implications for conservation and management of
long-lived organisms. American Zoologist 34:397-408.

Douglas, Douglas, N. H. (1986). Status of the Alligator Snapping turtle, Macroclemys temmincki
in Louisiana. Annual Report. July 1, 1985 - June 31, 1986. Monroe, LA, Northeast Louisiana
University: 7 pp.

Douglas, N. H. 1988. Status of the Alligator Snapping turtle, Macroclemys temmincki in Louisiana.
Annual Report. July 1, 1987 - June 30, 1988. Monroe, LA, Northeast Louisiana University: 20
pp-

Dreslik, M. J., J. L. Carr, D. B. Ligon, and E. J. Kessler. 2017. Recovery of the Alligator Snapping
Turtle (Macrochelys temminckii) in the Mississippi River Valley drainages of southern
Illinois, Oklahoma, and Louisiana. Illinois Natural History Survey Technical Report
2017(28):1-59.

25





Ewert, M.A., D.R. Jackson, and P.E. Moler. 2006. Macrochelys temminckii — Alligator Snapping
Turtle. Pages 58-71 in P.A. Meylan, editor. Biology and Conservation of Florida Turtles.
Chelonian Research Monographs No. 3.

Folt, B. and J. C. Godwin. 2013. Status of the Alligator Snapping Turtle (Macrochelys temminckii)
in South Alabama with comments on its distribution. Chelonian Conservation and Biology
12(2):211-217.

Folt, B. and C. Guyer. 2015. Evaluating recent taxonomic changes for alligator snapping turtles
(Testudines: Chelydridae). Zootaxa 3947 (3): 447—450.

Halk, J. H. 1986. Aspects of Field Trapping and Experimental Physiology of the Alligator
Snapping Turtle, Macroclemys temmincki [Mater of Science Thesis]. University of Louisiana
at Monroe. 56 pp.

Huntzinger, C., I. Louque, Jr., W. Selman, P. V. Lindeman and E. Lyons. 2019. Distribution and
abundance of the Alligator Snapping Turtle (Macrochelys temminckii) in southwestern
Louisiana. Southeastern Naturalist 18(1):65-75.

Jensen, J. B. and W. S. Birkhead. 2003. Status and distribution of the alligator snapping turtle
(Macrochelys temminckii) in Georgia. Southeastern Naturalist 2(1):25-34.

Johnson, S. 1989. Population status of the alligator snapping turtle (Macroclemys temmincki) in
the Flint River. Unpublished report to Georgia Department of Natural Resources. [cited in
Boundy and Kennedy 2006]

King, R.L., B.P. Hepler, L.L. Smith, and ].B. Jensen. 2016. The status of Macrochelys temminckii
(alligator snapping turtle) in the Flint River, Georgia, 22 years after the close of commercial
harvest. Southeastern Naturalist 15:575-585.

Moler, P. E. 1996. Alligator Snapping Turtle distribution and relative abundance. Tallahassee,
FL: Florida Game and Fresh Water Fish Commission; final project report. 22 pp.

Pritchard, P.C.H. 1989. The Alligator Snapping Turtle: Biology and Conservation. Milwaukee,
WI: Milwaukee Public Museum, 104 pp.

Reed, R., ]. Congdon and ]J. W. Gibbons. 2002. The Alligator Snapping Turtle [Macrochelys
(Macroclemys) temminckii]: a review of ecology, life history, and conservation, with
demographic analyses of the sustainablity of take from wild populations. Aiken, SC,
Savannah River Ecology Laboratory: 14 pp.

Sloan, K. N., and J. E. Lovich. 1995. Exploitation of the Alligator Snapping Turtle, Macroclemys
temminckii, in Louisiana: a case study. Chelonian Conservation and Biology 1(3):221-222.

Thomas, T.M., Granatosky, M.C., Bourque, J.R., Krysko, K.L., Moler, P.E., Gamble, T., Suarez,
E., Leone, E., Enge, K M., and Roman, J. 2014. Taxonomic assessment of Alligator Snapping
Turtles (Chelydridae: Macrochelys), with the description of two new species from the
southeastern United States. Zootaxa, 3786 (2), 141-165.

TTWG (Turtle Taxonomy Working Group [Rhodin, A.G.J., Iverson, J.B., Bour, R., Fritz, U.,
Georges, A. Shaffer, H.B., and van Dijk, P.P.]). 2017. Turtles of the world: annotated
checklist and atlas of taxonomy, synonymy, distribution, and conservation status (8th ed.).
Chelonian Research Monographs 7:1-292.

USFWS. 2016. 7-Year Listing Workplan Sept 2016. U.S. Fish and Wildlife Service. Pp 1-17.

26





SEAFWA COORDINATED MACROCHELYS TRAPPING SURVEY
PROJECT PROTOCOL

1. Trap Construction
a. 3ftor4 ft diameter hoops (front hoop diam.)
4 hoops min.
Fiberglass or steel hoops
Mesh size 1.0-2.5 in (1-2 suggested if buying new ones)
Standard turtle trap with a single throat, or 2 if using fishing-type nets

s o a0 o

Variation in trap throat depending on what is on hand; suggest fingered or flat
throats [Arkansas type] if acquiring new traps
Trap dimension parameters to be reported

a9

2. Bait

Fresh (frozen) fish

Preferences different by investigator; JLC pref. = Ictiobus (Buffalo)
Present bait in a large amount; container, ca. 1 liter/quart
Chopped or ground up to increase surface area exposed to water

NS

Change the bait every day when trap is checked
f. Track the bait type used each set on the trapping sheets
3. Effort
a. One session per year
b. Sampling season range March—October (in La.) depending on local weather
c. Two consecutive years sampling the same sites [i.e., body of water, stream
segment]
d. Approx. 40—50 trap-nights each session [target effort]
e. Traps checked each day set
f. Suggest minimum of 2—4 consecutive nights with the traps in the same place
4. Data Collection
a. Standard sheets, or incorporate info of the standard sheets
i. Turtle measurements
ii. Trapping sheet — to record trapping results to track effort and success
iii. Habitat/environment data sheet
b. Marking, including PIT tags
c. Report in Excel spreadsheet to Coordinator
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Performance Report - SEAFWA AST 2019.pdf
Distribution and Relative Abundance of Alligator Snapping Turtles,
Macrochelys temminckii, in the Big Black and Bogue Chitto Rivers, Bayou
Pierre, and Lower Yazoo River System

Final Performance Report for Award Number F17AC00819

SUMMARY OF OVERALL PROJECT:

The alligator snapping turtle (Macrochelys temminckii) is the largest freshwater turtle in
North America (maximum mass: 113 kg; maximum carapace length: 80 cm; Pritchard 1980,
Pawley, 1987) and inhabits southeastern river systems that drain directly into the Gulf of
Mexico. M. temminckii were historically rather abundant; however, heavy commercial harvest
for the food industry caused drastic population declines range-wide, leading to the ban of
commercial harvest in every state that the species occurs. The life history characteristics of
turtles (e.g. slow growth and maturation, low reproductive output, and exceptionally long-lived)
are poorly suited for commercial harvest, which primarily targets the demographically important
and reproductively active adults (Ernst and Lovich, 2009). In order to maintain stable population
sizes, adult female M. temminckii survivorship must exceed 97% annually, which is higher than
any other turtle species reported to date (Reed et al., 2002). When survivorship falls below this
level, as seen in commercial harvest, population abundances and distributions decline. These
declines have led to the initiation of the Species Status Assessment by the US Fish and Wildlife
Service to determine if populations have declined sufficiently to warrant federal listing as a
threatened species. However, up-to-date information on distributions, population sizes, and
trends are necessary to accurately assess a species conservation status.

M. temminckii surveys have been conducted in every state that this species inhabits,
except Mississippi. Despite having a presumed statewide distribution, there is a paucity of

records in Mississippi, thus leaving a void of knowledge at the core of this species’ geographic





range. Therefore, our goal was to assess the distribution and relative abundance of M. temminckii
throughout the major river drainages of the state to help determine their conservation status. This
project is part of a multi-year effort to conduct such surveys in all of Mississippi’s major river
systems. During the 2018 and 2019 field season (May to October), we conducted trapping
surveys of the Pearl, Big Black, Bogue Chitto, Jourdan, Pascagoula, and Tombigbee river

systems (supported by other funding from MDWFP).

ACCOMPLISHMENTS TOWARDS OBJECTIVES:

OBJECTIVE 1: DETERMINE THE CURRENT STATUS AND DISTRIBUTION OF THE ALLIGATOR SNAPPING
TURTLE IN THE MAIN CHANNELS, MAJOR TRIBUTARIES, AND ASSOCIATED OXBOW LAKES, BAYOUS,
AND SWAMPS OF THE BIG BLACK, BOGUE CHITTO, BAYOU PIERRE, AND (TIME AND RESOURCES
PERMITTING) LOWER YAZOO RIVER SYSTEMS.

Historical trapping locations are not available in Mississippi as there have been no
previous surveys conducted, so survey locations were chosen based on river access and
recommendations from Mississippi Department of Wildlife, Fisheries, and Parks (MDWFP)
personnel and the general public (Fig. 1). At each location, hoop nets (90 cm diameter, 3-hoop
and 120 cm diameter, 4-fiberglass hoop; Fig. 2) were partially submerged near available
microhabitat (e.g. logs, trees, undercut banks, root masses). All hoop nets were baited with fresh
or frozen fish and contained a buoy to avoid accidental drownings due to rapidly rising water
levels or trap collapse by American alligators (Alligator mississippiensis). Trapping at each site
consisted of one set day and three check days (four days total), averaging 65 trap nights per site.

With funding from SEAFWA, we have trapped three locations on the Big Black River

and one location on the Bogue Chitto River. In late June 2018, we trapped Bentonia on the Big





Black River, which led to the most captures (33 individual M. temminckii) and highest capture
rate (CPUE = 0.51 turtles per trap night [TTN]) to date. Of these 33 individuals, 26 were
juveniles (12.6 — 28.9 cm SCL; 0.4 — 6.2 kg) and 7 were subadult and small adult males (34.8 —
48.3 cm SCL; 9.2 - 24.23 kg). No females or medium to large males were captured at Bentonia.
In early July 2018, we trapped at Vaughan on the Big Black River, capturing 18 M. temminckii
with a CPUE of 0.34 TTN. Of the 18 individuals, 15 were juveniles (14.4 — 25.5 cm SCL; 0.625
—4.1 kg), 2 were males (38.1 — 45.2 SCL; 13.09 — 21.82 kg), and 1 was female (39.3 cm SCL,;
14.82 kg). The furthest upstream site on the Big Black River (Goodman) had the lowest trapping
success for this river system (CPUE = 0.19 TTN). Of the 13 captured M. temminckii, 9 were
juveniles (15.6 — 30 cm SCL; 0.6 — 5.59 kg), 2 were females (34.3 — 39 cm SCL; 8.9 — 13.73 kg),
and one was male (50.3 cm SCL; 29.64 kg). At the trapping location on the Bogue Chitto River
(Tylertown; within Pearl River drainage), we captured 8 M. temminckii (CPUE =0.12 TTN); 4
juveniles (14.9 — 33.6 cm SCL; 0.7 — 7.9 kg), 3 males (43.2 — 50.6 cm SCL; 16.91 — 27.82 kq),
and one female (38.4 cm SCL; 15 kg). As has been the case with all four trapping locations,
large individuals (males and females) seem to be absent and small juveniles (especially within
the Big Black River) are prevalent.

With supplemental funding from MDWFP, we also trapped an additional 13 locations
within the Pearl River drainage (excluding the Bogue Chitto River, mentioned above) in 2018,
totaling 802 trap nights and capturing 84 M. temminckii in traps, with five hand-captures. We
also trapped the Jourdan River, a single river drainage of the Gulf of Mexico, totaling 56 trap
nights and capturing 7 M. temminckii (CPUE = 0.14 TTN), which were the first records from this
drainage. Table 1 shows each location, trap nights, and number of M. temminckii trapped.

Overall, the Pearl River drainage shows lower capture rates (mean CPUE = 0.106 TTN) than the





Big Black River (mean CPUE = 0.34 TTN) and the Pascagoula River (mean CPUE = 0.16 TTN),
likely due to anthropogenic disturbances (e.g. dredging, snag removal, damming,
recreational/commercial fishing) and it being a non-dendritic system limiting refugee to only
three major tributaries (Strong River, Bogue Chitto River, and Yockanookany River).
Altogether, the 2018 field season consisted of 1,132 trap nights capturing 162 M. temminckii
(with 5 hand-captures) within the Big Black, Pearl, and Jourdan river systems.

Due to massive and long-term flooding of the Mississippi River and its tributaries (e.g.,
Lower Yazoo River and Bayou Pierre) in 2019, surveys for the alligator snapping turtle focused
on the Tombigbee River system in northeast Mississippi, as well as filling in gaps within the
Pascagoula River drainage. With funding provided by SEAFWA and MDWFP, 11 sites were
sampled within the Tombigbee River system, totaling 749 trap nights and capturing 19 individual
M. temminckii (mean CPUE = 0.028 TTN). These M. temminckii ranged in straight carapace
length from 22.4 to 47.2 cm (mean = 34.4 cm SCL) and weighed between 2.7 and 27.82 kg
(mean = 11.63 kg). Capture rates were drastically lower than other river systems in Mississippi,
and the lack of small to medium sized juveniles in traps suggests less reproduction and
recruitment into the Tombigbee populations.

Six additional sites were trapped within the Pascagoula River drainage, including two
sites on the Escatawpa River, totaling 407 trap nights and trap capturing 90 individual M.
temminckii (mean CPUE = 0.22 TTN) and hand-catching an additional four. These M.
temminckii ranged in size from 7.6 to 59.5 cm straight carapace length (mean = 27.83 cm SCL)
and weighed between 125 grams and 42.09 kg (average = 7.66 kg). Thirty-one M. temminckii
were captured within the Escatawpa River system, including four hand-captured individuals,

while 34 M. temminckii were captured in the mainstem Pascagoula River, 19 M. temminckii from





Black Creek, and 10 M. temminckii from Red Creek (Table 1). Catch per unit effort within the
Pascagoula River in 2019 was slightly higher than that found in 2017 (CPUE = 0.166 TTN),
although sites trapped in 2019 were within the lower section of the Pascagoula River system
(e.g., larger water bodies).

In 2020, surveys for alligator snapping turtles will continue in western Mississippi within
the Yazoo River drainage, as well as Bayou Pierre and oxbow lakes directly adjacent to the

Mississippi River, depending on weather and time constraints.

OBJECTIVE 2: COLLECT AND PREPARE ENVIRONMENTAL DNA SAMPLES FOR TRANSFER TO SHEENA
FEIST, GENETICIST WITH THE MISSISSIPPI DEPARTMENT OF WILDLIFE, FISHERIES, AND PARKS
(MDWEFP).

The optimization of the eDNA protocol was completed and the results were published in
the December issue of Chelonian Conservation and Biology under Development and Validation
of an Environmental DNA Method for Detection of the Alligator Snapping Turtle (Macrochelys
temminckii) (Feist et al. 2018). Sheena Feist continued eDNA sampling for M. temminckii in

Mississippi’s waters, prioritizing the National Wildlife Refuges in Mississippi.
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Table 1: During the 2018 and 2019 field season, trapping for M. temminckii occurred in 18
locations within the Pearl, Big Black, and Jourdan river drainages of Mississippi, 11 locations
within the Tombigbee River drainage, and 6 locations within the Pascagoula River drainage. A
total of 2,288 trap nights captured 271 M. temminckii, excluding nine individuals that were
opportunistically hand-captured. Numbers in parenthesis represent hand-captured individuals and

were not included in the catch per unit effort (turtles per trap night) calculations.





River Drainage Site TOI:?;J::F’ cap;;. red“ Turtles P(?r:_'lzr)ap Night
temminckii
Tombigbee Tibbee Creek 69 3 0.043
Tombigbee Camp Pratt 69 7 0.101
Tombigbee Lower Tombigbee 67 0 0
Tombigbee Aberdeen 69 4 0.058
Tombigbee Tommy 68 1 0.015
Tombigbee Buttahatchie R. 67 1 0.015
Tombigbee Bull Mountain Cr. 69 1 0.014
Tombigbee Fulton 65 0 0
Tombigbee Peppertown 69 0 0
Tombigbee Columbus 68 2 0.029
Tombigbee East Fork 69 0 0
Total 749 19 0.025
Pascagoula Es;artei‘l"ésj B 69 13 0.188
Pascagoula ESC:E:’Z;” ] 68 14 (4) 0.206
Pascagoula Black Creek 67 19 0.284
Pascagoula Red Creek 68 10 0.147
Pascagoula Wilkerson Ferry 68 26 0.382
Pascagoula Vancleave 67 8 0.119
Total 407 90 (4) 0.221
Pearl River Carthage 66 5 0.08
Pearl River Philadelphia 68 2(1) 0.03
Pearl River RB - North 58 8 (1) 0.14






Pearl River RB-South 53 4(1) 0.08
Pearl River Columbia 66 6 (2) 0.11
Pearl River LeFleur's Bluff 68 0 0
Pearl River Coal Bluff 65 7 0.11
Pearl River Crystal Lake 66 7 0.11
Pearl River Atwood 46 5 0.09
Pearl River Bogue Chitto 68 8 0.12
Pearl River Bogalusa 68 8 0.12
Pearl River Stennis 64 13 0.21
Pearl River Walkiah Bluff 46 6 0.13
Pearl River Georgetown 68 13 0.19
Total: 870 92 (5)* Mean: 0.106 TTN
Big Black River Bentonia 69 33 0.51
Big Black River Vaughan 68 18 0.34
Big Black River Goodman 69 12 0.19
Total: 206 63 Mean: 0.306 TTN
Jourdan River Kiln 56 7 0.14











Figure 1: Map depicting all trapping locations from 2017 to 2019 field season, with oxbow lake
and reservoir sites highlighted in yellow and river sites highlighted in blue. The 2017 field
season focused on the Pascagoula River drainage in southeast Mississippi, while the 2018 field

season focused on the Pearl River, Big Black River, Bogue Chitto River, and Jourdan River. The
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Figure 2: Three trap types have been used to capture alligator snapping turtles (Macrochelys
temminckii) during the surveys in Mississippi: 90 cm diameter, 3-aluminium hoops (top), 120 cm
diameter, 7-fiberglass hoops (middle), and 120 cm diameter, 4-fiberglass hoops (bottom). The 90
cm diameter hoop nets have been used at all trapping locations, while the 120 cm, 7-fiberglass
hoop nets were used only within the Pascagoula River drainage and the 120 cm, 4-fiberglass

hoop nets were used at all sites outside of the Pascagoula River drainage.






Figure 3: Weighing Macrochelys temminckii #016 with a 330-1b Cabela’s digital scale
connected to a ratchet strap tightened around the turtle. A triangular file was used to lift the turtle

to measure mass, which was 44.3 pounds, or 20.14 kg.
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Status and Distribution of the Alligator Snapping Turtle (Macrochelys
temminckii) in Tennessee

Final Report

Summary of project from May 2018 - July 2019:

From May - June, the Tennessee Wildlife Resources Agency (TWRA) coordinated with
Southeast Missouri State and the Tennessee Aquarium and Conservation Institute to complete
the last year of our joint contract and to start the new multi-state project. We completed surveys
on the Obion River, Wolf River, Running Reelfoot Bayou, Thorny Cypress WMA, Harts Mill
WMA and a couple of small sloughs using hoop nets purchased from TWRA funds. Fish for
turtle bait was obtained from various TWRA fisheries biologists and frozen in plastic containers.

We ordered 50 new hoop nets measuring 4-ft in diameter with 1.5” mesh at a cost of $130
each for next years surveys. | also spoke with biologists from the Tennessee Valley Authority
(TVA) and various universities about assisting with the spring 2019 trapping efforts in order to
increase our effort on the Tennessee River and its tributaries. We used some of the multi-state
grant funds to outfit our new motorboat, which was purchased with TWRA funds, with safety
equipment, paddles and a GPS/sidescan sonar unit.

I compiled all confirmed alligator snapping turtle records in Tennessee from TWRA’s
database and Austin Peay’s database and museum vouchers. A finalized spreadsheet of all the
records was sent to Karen Soileau with the United States Fish and Wildlife Service (USFWS).
This report summarizes our results from the spring 2018 and 2019 trapping efforts.

Accomplishments towards objectives:

Obijective 1: Identifying the population status and distribution of Alligator Snapping
Turtles in west Tennessee.

Historically, alligator snapping turtles have been under surveyed in Tennessee.
Currently, there are approximately 76 confirmed records of wild-captured alligator
snapping turtles in West Tennessee, and these records are primarily limited to 3 drainages
(i.e., Wolf, Hatchie, and Big Sandy) and Reelfoot Lake. Additional records (~23) exist
for middle Tennessee; however, most of those are limited to the impounded Tennessee
River (Kentucky Lake) and smaller tributaries in Houston and Humphreys counties.

Streams without any records or surveys were given higher priority. We typically set 10 traps
per site for three consecutive nights to determine the presence of Macrochelys in a river, but we
intend to increase our effort in 2019. We set multiple trapping sites on some rivers due to the
large survey area. Survey sites were selected based upon the presence of a boat ramp or other
accessible area. We targeted rivers, lakes, sloughs and oxbows that typically have undercut
banks, deep holes or large amounts of woody structure. All of our 2018 and 2019 trapping sites
(Fig. 1) were accessed and trapped from a small motorboat. We chose to concentrate our efforts
on the Obion River and Running Reelfoot Bayou due to commercial fishermen reporting seeing
alligator snapping turtles in their nets. The Wolf River, Harts Mill WMA, Pin Oak Lake and





Thorny Cypress WMA were chosen to help fill in survey gaps and for their suitable habitat. The
Hatchie River and Beech River were chosen based on historical records and sightings from
fishermen using limb lines and trot lines.

Survey results and relative abundance are reported in Tables 1 and 2 as the number of turtles
captured and trap nights. In May and June, we trapped 3 sites on Running Reelfoot Bayou below
the Reelfoot Lake spillway. We captured one sub adult alligator snapping turtle. The last verified
record from Lake County was in 1956. In June, we trapped two sites in the Ghost River section
of the Wolf River and caught one adult female. Additionally, we captured one adult male and 1
adult female in the Beech River during the June 2019 surveys. We were unsuccessful in trapping
alligator snapping turtles at Harts Mill WMA, Thorny Cypress WMA, Hatchie River, Pin Oak
Lake and the Obion River. Overall, we trapped 4 Macrochelys in 405 trap nights.

Objective 2: To address the lack of population-level data, we will collect mark-recapture data in
Ballard Slough which is necessary to estimate important population parameters (e.g.,
abundance, densities, and survivorship), which can be compared to recent ASTs populations
(e.g., Boundy and Kennedy 2006; Folt and Godwin 2013; Lescher et al. 2013).

We did not conduct any mark-recapture surveys during the 2018 and 2019 spring survey
periods due to high water levels along the Mississippi River. We will try to conduct our first
mark-recapture survey at Ballard Slough in Tipton County during the 2020 spring survey period.

Obijective 3: Collect tissue samples from captured alligator snapping turtles to use in future
taxonomic studies, population studies and restoration efforts.

We collected tissue samples from 4 alligator snapping turtles. Per our current contract the
samples were sent to the University of Southern Mississippi to be analyzed and we have yet to
obtain the results.

Significant problems encountered:

Our 2018 and 2019 sampling effort were limited due to heavy spring and summer rains
which resulted in high water levels, swift currents and limited boat access. The high water and
flow probably affected our trapping success at some sites. Finding sites with suitable water
depths to set traps sometimes proved difficult, and we could not always set traps upstream of
suitable cover (e.g., undercut banks, deep holes, logs and other woody cover). Some stretches of
streams that we selected proved to have shallow water and little woody cover or other refugia for
Macrochelys, resulting in unsuccessful trapping sessions.





Table 1. Sites surveyed from May — June 2018 in west Tennessee.

SITE NO. TRAPS | NO. MACROCHELYS NO. TRAP LAST VERIFIED
SET NIGHTS RECORD

Running Reelfoot Bayou 40 1 120 1956
Obion River 40 0 120 2018
Harts Mill WMA 10 0 30 None
Thorny Cypress WMA 20 0 60 None
Wolf River 20 1 60 2016
TOTALS 130 2 390
Table 2. Sites surveyed from May — June 2019 in west Tennessee

SITE NO. NO. MACROCHELYS NO. TRAP LAST VERIFIED

TRAPS NIGHTS RECORD
SET

Beech River 28 2 84 2017
Pin Oak Lake 15 0 30 None
Hatchie River 15 0 45 2001
TOTALS 58 2 159

Figure 1. 2018 & 2019 alligator snapping turtle trapping sites.

Legend

Untitled Map &

AST Survey Locations

o

® _"“ffackson

& Airport
* Feature 1 §

40 mi






Literature Cited

Boundy, J., and C. Kennedy. 2006. Trapping survey results for the alligator snapping turtle
(Macrochelys temminckii) in Southeastern Louisiana, with comments on exploitation.
Chelonian Conservation and Biology 5:3-9.

Folt, B., and J.C. Godwin. 2013. Status of the alligator snapping turtle (Macrochelys temminckii)
in south Alabama with comments on its distribution. Chelonian Conservation and Biology
12:211-217.

Lescher, T.C., J.T. Briggler, and Z. Tang-Martinez. 2013. Relative abundance, population
structure, and conservation of alligator snapping turtles (Macrochelys temminckii) in
Missouri between 1993-1994 and 2009. Chelonian and Conservation and Biology 12:163-
168.






image1.emf
20190520_Carolina Pgymy Sunfish 2019 Rangewide Assessment Report.pdf


20190520_Carolina Pgymy Sunfish 2019 Rangewide Assessment Report.pdf
ELASSOMA BOEHLKEI, CAROLINA PYGMY SUNFISH
Including information from the
NORTH CAROLINA STATUS ASSESSMENT 2014-2015

And
NORTH AND SOUTH CAROLINA SURVEYS 2018

BRENA K. JONES
North Carolina Wildlife Resources Commission,
1718 NC Hwy 56 W, Creedmoor, NC, 27522;
e-mail: brena.jones@ncwildlife.org
and
TODD D. EWING
North Carolina Wildlife Resources Commission,
Varsity Drive, Raleigh, NC 28690;

e-mail: todd.ewing@ncwildlife.org

May 2019





ABSTRACT

The Carolina Pygmy Sunfish (Elassoma boehlkei), recently described in 1987, is a small
(~32mm) fish endemic to stream/swamp/ditches in southeastern North Carolina (Columbus and
Brunswick counties) and northeastern South Carolina (Horry, Georgetown, Richland, Sumter,
and Kershaw counties). The Carolina Pygmy Sunfish populations occupy two genetically
distinct representative areas: 1) the Waccamaw River subbasin of the lower Lumber/Pee Dee
basin in NC/SC and 2) a small portion of the Santee basin in SC. In the Waccamaw subbasin,
Carolina Pygmy Sunfish persists in ditches/streams in eight HUC12 watersheds; in the Santee
subbasin, the species occupies four HUC12 watersheds. Data from 2013-2018 rangewide
surveys indicate Carolina Pygmy Sunfish population resiliency in both the Waccamaw and
Santee subbasins. In the Waccamaw, the species shows evidence of recruitment and high catch-
per-unit-effort (CPUE, average of 10.6 individuals/person-hour) at multiple locations in 4 out of
the 8 currently occupied HUC12s, including one newly discovered location in 2018. In the
Santee, the species had high CPUE (240 individuals/person-hour) at one site, which is protected
under a mitigation bank, and was also discovered at two new locations during 2018 surveys.

Nearly all known NC locations (in 4 out of 5 occupied HUC12s) of the Carolina Pygmy
Sunfish are protected in state-owned gamelands, and ~60% of the species range in both states is
forested. The hydrology throughout the range of the Carolina Pygmy Sunfish is dynamic,
making watershed connectivity through swampy coastal floodplains an important factor to the

viability of the species.

Despite being a small, cryptic, narrow-endemic species, the Carolina Pygmy Sunfish has
multiple resilient populations located in forested, protected systems in both Waccamaw and

Santee subbasins in NC and SC, thus the species has a high likelihood of survival into the future.
2





SPECIES INFORMATION
Species Description

The Carolina Pygmy Sunfish, Elassoma boehlkei, is a small fish (maximum adult total
length [TL] of 32 mm); like all members of this genus, it has no lateral line, cycloid scales, and a
rounded caudal fin. Both sexes have 10-16 dark vertical bars along the sides on a lighter brown
background. Males develop alternating iridescent blue bars, as well as speckling on the face and
opercles during reproductive seasons (Rohde et al. 2009). All individuals have 4-5 dorsal fin
spines, 9-11 dorsal fin rays, 3 anal fin spines, 5-7 anal fin rays, and 25-29 lateral scales (Rohde
and Arndt 1987).

Carolina Pygmy Sunfish can be distinguished from their two sympatric congeners (i.e.,
co-occurring pygmy sunfish species) by the number of trunk bars: the Banded Pygmy Sunfish,
E. zonatum, has 7-12 bars with a diagnostic dark horizontal postorbital stripe; the Everglades
Pygmy Sunfish, E. evergladei, lacks distinct sidebars and has embedded scales on top of the

head, unique among NC Elassoma species (Rohde et al. 2009).

Taxonomy

Although initially collected in the 1950s, the Carolina Pygmy Sunfish was not identified
as a unique species until additional captures from southeastern NC in 1969 led to re-examination
of vouchered material at the Academy of Natural Sciences of Philadelphia (ANSP). It was
described as Elassoma boehlkei along with its congener, the Bluebarred Pygmy Sunfish (E.
okatie), in 1987 (Rohde and Arndt 1987).

There are seven species of pygmy sunfish (E. alabamae, E. boehlkei, E. evergladeli, E.

gilberti, E. okatie, E. okefenokee, E. zonatum) that make up the family Elassomatidae, which





consists of a single genus (Page et al. 2013). All are endemic to the southeastern US. The
Banded Pygmy Sunfish (E. zonatum) has the widest range, extending south to FL and including
Mississippi drainages from southern IL to TX, while the Everglades Pygmy Sunfish (E.
evergladei), remains on the Atlantic and Gulf Slopes from NC to AL (Rohde et al. 2009). The
remainder, including E. boehlkei, are restricted to much smaller geographic areas consisting of
localized habitat within river sub-basins (Mettee and Scharpf 1998, Rohde and Arndt 1987).

Elassomatids were separated from the more well-known sunfish in family Centrarchidae
as early as 1880 (Mettee and Scharpf 1998) and are now placed in their own suborder

(Elassomatoidei) within the order Perciformes (Page et al. 2013).

Habitat/Life History Description

Carolina Pygmy Sunfish is a cryptic species, preferring to congregate and hide among
fine submerged and emergent vegetation near banks, islands, or debris jams in small blackwater
streams, ditches, and swamps with low to no flow. With a short life span of approximately one
year (oldest known wild individual estimated aged 22 months; Rohde et al. 2009), there is rapid
population turnover. The Carolina Pygmy Sunfish often spawns on a daily basis, primarily from
late February into April (can continue into June). Males perform a display “dance” around
females, intensifying coloration and flicking flared fins until the pair moves into appropriate
vegetation. Sticky eggs are deposited and fertilized without a nest, on leaves or occasionally
substrate material, where the male guards them (Rohde et al. 1994). Hatching and development
rates have been observed to vary by ambient temperature in other Elassoma (Mettee and Scharpf
1998), but growth is relatively rapid, with most attaining adult size by fall and all reaching

maturity by the following spring (Rohde et al. 2009).
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Opportunistic feeders on aquatic invertebrates, Carolina Pygmy Sunfish forage in all
portions of the water column (Rohde et al. 2009). Having evolved in a system with frequently
and rapidly fluctuating hydrology, individuals and populations move on a local scale with
availability and accessibility of connected habitat patches in the network of ditches and braided
channels (F. Rohde, personal communication, NCWRC study). In combination with their life
history, this makes the species likely to exhibit a “boom and bust” pattern of abundance closely
tied to both natural and anthropogenic changes in their environment.

The Carolina Pygmy Sunfish is often found with one or both of the other pygmy sunfish
species (E. evergladei, E. zonatum) found in the Carolinas, all restricted to the Coastal Plain
ecoregion. Regular fish community associates include the Banded Sunfish (Enneacanthus
obesus), Blackbanded Sunfish (Enneacanthus chaetodon), Bluespotted Sunfish (Enneacanthus
gloriosus), Lined Topminnow (Fundulus lineolatus), Eastern Mudminnow (Umbra pygmaea),

Pirate Perch (Aphredoderus sayanus), and Swampfish (Chologaster cornuta).

Historical Range/Distribution

The Carolina Pygmy Sunfish is endemic to two 6-digit HUCs in the Carolinas: the
Waccamaw River sub-basin in the Lumber/Lower Pee Dee River drainage in North Carolina
(Columbus and Brunswick counties) and South Carolina (Horry and Georgetown counties) and
three creeks in the Santee drainage in northeastern South Carolina (Richland and Kershaw
counties; Figure 1). The Santee population is genetically distinct from fish in the Waccamaw
basin (Quattro et al. 2001). Rather than speciation differences, the authors note that populations

inhabiting major drainages exhibit evolutionarily significant genetic divergence and preserving





that among-drainage variation should be the focus of conservation management plans (Quattro et

al. 2001).

Current Range/Distribution

Carolina Pygmy Sunfish persist in twelve 12-digit HUCs in NC and SC (Figure 1). Itis
currently known from eight stream systems in five 12-digit HUCs in Columbus and Brunswick
counties in NC (Figure 2). Surveys from 2014-2018 did not detect the species in a previously
occupied 12-digit HUC in Big Creek upstream of Lake Waccamaw. In SC, it is currently known
from eight stream systems in seven 12-digit HUCs in Horry, Richland, Georgetown, Sumter, and
Kershaw counties in SC (Figure 3). A 2013 survey did not detect the species in a previously

occupied 12-digit HUC in the lower Waccamaw/Pee Dee River.
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Figure 1: Total collection localities for the Carolina Pygmy Sunfish in the Lower Pee Dee
(Lumber/Waccamaw) and Santee 6-Digit HUCs in NC and SC (1961-2018). Shown by occupied
12-Digit HUC. Data provided by the North Carolina Wildlife Resources Commission
(NCWRC), North Carolina Museum of Natural Sciences (NCMNS), and Fritz C. Rohde.
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Figure 2: Collection localities for the Carolina Pygmy Sunfish in NC 12-Digit HUCs (1961-
2018). Data provided by the NCWRC, NCMNS, and Fritz C. Rohde. Red circles indicate
populations discovered in 2015 and 2018.
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Figure 3: Collection localities for the Carolina Pygmy Sunfish in SC 12-Digit HUCs (1961-
2018). Data provided by the NCWRC, NCMNS, and Fritz C. Rohde. Red circles indicate
populations discovered in 2018.
Population Estimate/Status

Due to its small size, cryptic nature, and difficult access to portions of its range, there is
not a population estimate for the Carolina Pygmy Sunfish. However, NC Wildlife Resources
Commission (NCWRC) targeted sampling during 2014-2015 suggests that populations in NC
may be larger and more widely distributed than previously suspected, particularly within the

Juniper Creek watershed. Of 81 total survey sites visited, 49 of which were in Juniper Creek, its

tributaries, and adjacent ditches, Carolina Pygmy Sunfish were detected at 15 localities. Over
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half of those were previously unrecorded locations, including three individuals captured in
Scippio Swamp (southwestern Brunswick County), a new 12-digit HUC for the species (Figure
2). This stream is a small blackwater tributary to the Waccamaw River with a drainage area of
roughly 60 km?, joining the Waccamaw from the east, over 40 river km downstream from the
Juniper Creek confluence. Prior to this study, there were only 12 known localities, five of which
had not yielded the species for 30 years or more, in part due to lack of dedicated, rangewide
effort. Carolina Pygmy Sunfish were successfully captured at or in adjacent waters to all of them
save for the Big Creek 12-digit HUC, where it has not been reported since the mid-1980s (B.
Jones, unpublished data). Considered in concert, this lends support to a hypothesis that sub-
populations may sometimes take advantage of high waters to move through swampy floodplains
and interconnected ditch/canal systems to utilize disparate habitat patches. While the Big Creek
population status is uncertain, both the Everglades and Banded Pygmy Sunfish were readily
collected there during both study years.

During the NCWRC study, with a standardized sampling effort at each site, the catch-
per-unit-effort (CPUE) ranged from 50.7 individuals per person-hr (indiv/p-h) at the type locality
in Juniper Creek at the SR 1340 crossing (where Everglades Pygmy Sunfish co-exist) to 0.8
indiv/p-h in small ditches on Juniper Creek and Columbus County Gamelands, with a mean of
10.6 indiv/p-h. These catch rates were similar to both sympatric congeners, E. evergladei (1 — 52
indiv/p-h, mean 8.1 indiv/p-h) and E. zonatum (1 — 30 indiv/p-h, mean 5.6 indiv/p-h), with no
significant different between means.

Given these data, along with the increased riparian land protection in the stronghold of
the Juniper Creek watershed (see Figure 4), the population in NC is currently considered stable.

NCWRC initiated annual monitoring in occupied HUCs in 2017, during which Carolina
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PygmysSunfish were collected at six of nine sites samples with CPUE ranging from 1 to 15
indiv/p-h. Results in 2018 were skewed by the impacts of prolonged, extreme flooding
following Hurricane Florence, which made landfall in the area on September 14" of that year.
Much of the cover vegetation preferred by this species was killed by prolonged inundation or
stripped away. This is likely to have altered the local distributions, contributing to the reduced
detection during these surveys. Access to some sites was also restricted due to ongoing poor
road conditions. The species was still present and was collected at three of ten sites sampled;
CPUE ranged from 0.5 to 5 indiv/p-h.

In 2018, the Southeastern Association of Fish and Wildlife Agencies contracted Three
Oaks Engineering to survey additional sites in North and South Carolina, with a focus on
previously unsampled sites. The majority of the 79 sample sites were located in SC, where two
new Santee basin localities were discovered: Rafting Creek, in Sumter County (a new 12-digit
HUC for the species), and House Pond, near Big Pine Tree Creek in Kershaw County; both
creeks are tributaries to the Wateree River (Figure 3). An additional NC locality was discovered
in Marlow Branch, a tributary on the west side of the Waccamaw River in Columbus County
(Figure 2).

Further targeted sampling for the Carolina Pygmy Sunfish is still needed, particularly in
SC; pre-2018 records there consist primarily of repeat visits to known localities, where the
species was documented in the mid-1980s and 1990s. Patterns of local persistence vary widely.
In a small pond at the Samworth Game Management Area in Georgetown County, near the
terminus of the Great Pee Dee River, Carolina Pygmy Sunfish were collected in 1984, but no
Elassoma species were detected on the last visit in 2013. Farther upstream in Horry County,

there were successful collections of Carolina Pygmy Sunfish in the most recent visits to Stanley
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Creek (2013) and the Rum Bluff ponds near SC Hwy 10 (2016). The third known site in Horry
County, Jones Big Swamp, yielded four individuals in 2008, but none in 2013. In Kershaw
County, the Santee population in Big Pine Tree Creek/Hermitage Millpond appeared robust,
yielding a CPUE of 240 indiv/p-h in April 2017. A new locality for the species in Duffies Pond,
near the Congaree River in Richland County was discovered in March 2010. Density appeared
to be low, with only nine individuals collected in 272 dipnet efforts in February 2013, and the
impounding structure was destroyed during 2015 high water events. The area has not been re-
sampled since, so the current status of this population is unknown.

Despite the low number of records in SC (ten sites), one-third are recent discoveries
(Rum Bluff ponds in 2013, Rafting Creek and House Pond in 2018). It is probable that there are
additional sites supporting Carolina Pygmy Sunfish within these sub-basins that have yet to be

discovered.

SUMMARY OF INORMATION PERTAINING TO THE FIVE FACTORS

Factor A. The present or threatened destruction, modification, or curtailment of the
species’ habitat or range

State/Basin Description

In NC, the Waccamaw sub-basin is the least developed portion of the Lumber River
drainage with over 58% forested cover, including the highest percentage of wetlands (31%) and
27% in forest lands. It also contains some of the most unique aquatic systems and a variety of
endemic species in Lake Waccamaw and the surrounding watersheds. Population density in the
2000 census was ~57 people per square mile (~57,700 people) and as projected by NCDENR
(2010), has not been subject to as much rapid development pressure as its neighboring coastal

subwatershed to the southeast, Long Bay. Water quality protection in the range of the Carolina
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Pygmy Sunfish in the Waccamaw sub-basin includes substantial tracts of protected land such as
Lake Waccamaw State Park; Columbus County, Green Swamp, & Juniper Creek Gamelands
(NCWRC); Green Swamp Preserve (The Nature Conservancy [TNC]); and conservation

easements totaling over 55,000 acres (NCDENR 2010).
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Figure 4: Protected lands within the Waccamaw River sub-basin in NC.

In the SC portion of the Waccamaw sub-basin, land cover is 62% forested (including
wetlands), 17% urban, and 10% agricultural. There is high potential for continuing residential
and industrial development as this area contains popular coastal municipalities including Myrtle

Beach, North Myrtle Beach, Conway, and Bucksport (SCDHEC 2015). Lands protected within
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the Carolina Pygmy Sunfish range include the Waccamaw River Heritage Preserve, Samworth
Wildlife Management Area, Brookgreen Gardens, Waccamaw National Wildlife Refuge, and
several mitigation sites (Figure 5).

In the occupied portion of the Santee basin in SC, land cover is 61% forested, 27%
agricultural, and 10% urban. High potential for future residential and industrial growth exists
here as well, particularly around the cities of Camden and Columbia (SCDHEC 2011, 2012).
There are fewer conservation lands in the vicinity of known Carolina Pygmy Sunfish habitats;
these include Congaree Swamp National Monument/Congaree National Park and Goodale State
Park. In addition, the 466-acre Big Pine Tree Creek Mitigation Bank was established in 2004

with dedicated easements for the protection of Carolina Pygmy Sunfish (SCDOT 2004).
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Figure 5: Protected lands in the Waccamaw and Santee basins in SC.

State/Basin Threats

The life history of the Carolina Pygmy Sunfish creates inherent risk of local extirpation
due to both natural and anthropogenic impacts, including drought, degradation of water quality
via sedimentation or other pollutants, and habitat destruction. While tolerant to a relatively wide
range of pH and dissolved oxygen (DO) levels (Sandel and Harris 2007, NCWRC surveys),
populations in roadside ditches are particularly vulnerable to contamination from salts, metals,
and other chemical pollutants resulting from transportation activity and maintenance. Rohde et
al. (2009) observed “pronounced fluctuations in abundance,” and postulated that these may be
due to environmental factors or congeneric competition. It remains unknown whether
competition is affecting populations. However, congeners are often collected together and often
time Carolina Pygmy Sunfish are in high abundance indicating a seeming lack of competition.

The hydrology of the stream/swamp/ditch systems inhabited by Carolina Pygmy Sunfish
is naturally variable, making watershed connectivity a vital factor to the survival of the species.
Even during the high water years of 2014-2015, NCWRC noted local movement of Elassoma
species with changing habitat availability. As an example, a single ditch site in the northeastern
headwaters of the Juniper Creek watershed which was visited three times exhibited the following

pattern:

1. September 2014 — Wet — Inhabited
2. December 2014 — Dry — Uninhabited

3. October 2015 — Wet — Inhabited
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Maintenance of inundated travel corridors not only protects the ability of fish to retreat to more
perennial habitat as water levels recede during drier seasons or droughts, it further improves the
resiliency of Carolina Pygmy Sunfish by allowing them to take advantage of more habitat and
resource patches on an opportunistic basis, including during flood events. Any loss of
connectivity, which can be a result of improperly installed or dysfunctional culverts, fill or
change in flow pattern, could lead to stranding and potential extirpation events.

In NC, Lake Waccamaw, the Waccamaw River, and White Marsh (a Waccamaw River
tributary) are listed as Impaired on the 303(d) list maintained by NCDENR. The lake was listed
in 2006 due to elevated mercury levels in fish tissue samples, also found in Big Creek and
considered problematic throughout the Lumber River drainage. The Waccamaw River and
White Marsh both exhibit elevated nutrient levels (NCDENR 2010).

In SC, while many reaches of the Waccamaw River and its immediate tributaries still
meet state water quality standards to support aquatic life, SC Dept. of Health and Environmental
Control (SCDHEC) has recorded significant increasing trends in pH, biochemical oxygen
demand, fecal coliform, and total phosphorus at multiple locations (SCDHEC 2015). Santee
basin habitats exhibit the same trends, as well as some decreasing trends in dissolved oxygen and
degraded macroinvertebrate communities (SCDHEC 2011, 2012). The Congaree River does not
support aquatic life use in its lower reach due to copper contamination in excess of the chronic
exposure criterion (SCDHEC 2011). Fish consumption advisories are in place for the Wateree,
Congaree, and Waccamaw Rivers, due to mercury contamination (SCDHEC 2011, 2012, 2015).

At present, there is relatively little development pressure on Carolina Pygmy Sunfish
habitat in NC and improvements have been made to existing infrastructure and landuse practices.

Over the course of a decade (1997-2007), over $22 million of Clean Water Management Trust
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Fund (CWMTF) monies were awarded for wastewater and stormwater upgrades, as well as
stream buffer acquisition, in the Waccamaw River sub-basin. An additional $300,000 was spent
on improving agricultural management (NCDENR 2010). All streams of the Waccamaw River
sub-basin are designated as Swamp Waters, which have unique characteristics and species
assemblages (NCDENR 2010). Further research and monitoring are needed to assess the status
of these waters and determine if there are problems with enforcement and management of the
ecosystem. Lake Waccamaw is a designated Outstanding Resource Water (ORW) and all waters
draining to it are an ORW management strategy area, providing stringent controls on new
discharges, erosion and sedimentation, riparian buffers, and management practices (NCDENR
2010).

More than 25% of the Juniper Creek watershed is protected due to incorporation in the
Columbus County Gameland, Juniper Creek Gameland (acquired in 2005) and the Green Swamp
Preserve, encapsulating nearly all the known localities for Carolina Pygmy Sunfish in the state
(Figure 4). Another 700-acre parcel was added to Juniper Creek Gameland in 2018 which
includes occupied habitat. This, along with the rest of the inhabited HUCs in NC, is a Targeted
Local Watershed for restoration by the NC Ecosystem Enhancement Program (EEP) due to its
unique natural communities. The remainder of the land area is primarily utilized for silviculture.
The entirety of the Juniper Creek’s shoreline, with the exception of ~2 km at the confluence with
the Waccamaw River, is a continuous sanctuary from Green Swamp to the confluence with the
Waccamaw River (NCDENR 2010).

Known habitats in SC are scattered, with fewer land protections, and some are in closer
proximity to areas of high development pressure. There have been some steps towards

improving habitat conditions. A total maximum daily load (TMDL) was developed for oxygen-
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demanding substances in the Waccamaw River; implementation, in progress, will reduce
discharge of these materials by 63% (SCDHEC 2015).

Four of the ten known Carolina Pygmy Sunfish localities in SC occur on protected land;
three are along the Waccamaw River at the Samworth Wildlife Management Area and the
Waccamaw River Heritage Preserve (Figure 5). One of the genetically distinct Santee
populations has protected habitat, in the Big Pine Tree Creek Mitigation Bank, but the rest do
not, which puts them at a greater potential risk for loss. One of these latter sites, Duffies Pond, is
adjacent to Congaree National Park, which covers approximately 22,200 acres. All streams
within the park are classified as Outstanding Resource Waters (ORW) and a portion of Cedar
Creek, near Duffies Pond is additionally classified as Outstanding Natural Resource Waters
(ONRW; SCDHEC 2011). While the dam at Duffies Pond was breached by a storm in 2015,

these nearby waters may offer additional protected habitats for the species.

Factor B. Overutilization for commercial, recreational, scientific, or educational purposes

Carolina Pygmy Sunfish have been targeted in the past for collection by private aquarists.
Given their narrow geographic range, life history, and tight habitat affinity, this activity could
negatively impact wild populations. There is no known threat from recreational, scientific, or
educational purposes. Research voucher specimens are sometimes taken during status surveys,

but numbers collected are strictly limited to what is scientifically necessary.

Factor C. Disease or predation

There is no currently known threat to the species from disease or predation. While
Carolina Pygmy Sunfish do coexist with native predators, their habitats are rarely conducive to
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the large nonnative invasive piscivores which have impacted other aquatic species, such as

Flathead Catfish (Pylodictis olivaris).

Factor D. Inadequacy of existing regulatory mechanisms

Carolina Pygmy Sunfish is an At-Risk Species (USFWS 2016), which indicates it is a
species in need of conservation and/or considered for listing. It is one of 374 species currently
under review by the USFWS, part of a petition by the Center for Biological Diversity (CBD),
following a legal settlement (US District Court for Washington, D.C. 2011) and subsequent
substantial 90-day finding late in 2011 (USFWS 2011). The species is listed as State Threatened
in both NC and SC (NCWRC 2014; SCDNR 2014), which prohibits possession of Carolina
Pygmy Sunfish without a state-issued Scientific Collection/Endangered Species permit. In NC,
doing so without a permit is a class | misdemeanor (North Carolina General Statute § 113-337).
Additionally, replacement costs for illegal take of a state-threatened species in North Carolina is
$4,113 per individual (North Carolina Administrative Code 15A NCAC 10B .0107).

It is globally ranked as G2 - Imperiled by NatureServe; the International Union for the
Conservation of Nature (IUCN) listed the Carolina Pygmy Sunfish as Vulnerable (last assessed
2011) due to limited extent of occurrence, area of occupancy, number of locations, fragmented
populations and suspected declines in some localities (NatureServe 2015). Neither NatureServe

nor IUCN status confers any protective regulation.

Factor E. Other natural or manmade factors affecting existence

It is difficult to predict precise effects that climate change may have on the Carolina

Pygmy Sunfish. However, the NCDENR (2010) predicts that climate change impacts in coastal
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plain stream and swamp communities will include increased temperatures with associated
increases in evaporation increased magnitude and intensity of droughts, which also concentrate
nutrients and slow their exit from aquatic systems, and increased stormwater runoff carrying
pollutants and resuspension of sediments during more frequent and intense storms. Secondary
effects include algal blooms, fish kills, disruption of reproductive cycles, and salt water intrusion
from sea level rise (Lynch et al. 2016, NCDENR 2010). Sea level in the Carolinas is projected
to increase due to climate change impacts between 16.5 and 51.9 in by 2100 (Kopp et al 2015).
Mapping potential freshwater habitat inundation using Kopp et al’s (2015) most extreme, worst-
case scenario, using NOAA’s 60 inches layer to encapsulate higher possibilities shows that most
of the known Carolina Pygmy Sunfish populations would be upstream of these impacted areas,
with the exception of the SC portion of the Waccamaw River and its low-lying coastal tributaries
(Figure 6). This implies sea-level rise will not be a likely threat at least until past 2100 time
frame. However, tt is currently unknown what indirect effects saltwater inundation may have on

upstream habitats, including forced immigration of predators or exotic species.
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Figure 6: NOAA sea level rise projections in relation to Carolina Pygmy Sunfish records in the
Carolinas.

SYNOPSIS OF SPECIES RESILIENCY, REDUNDANCY, AND REPRESENTATION

There are many ways conservation biologists assess the population viability and
likelihood of population persistence, such as the five-factor analysis presented above. Another
way to examine the same population biology and habitat data is through the metrics used in

Species Status Assessments (SSA) — evaluations of species' needs, current condition, and risk to

future viability (USFWS 2016b). These use the conservation biology principles of resiliency,
redundancy, and representation to evaluate current and future conditions. Resiliency describes
the ability of the species to withstand stochastic disturbance events, which is associated with

population size, growth rate, and habitat quality. Redundancy describes the ability of a species to
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withstand catastrophic events, which is related to the number, distribution, and resilience of
populations. Representation describes the ability of a species to adapt to changing environmental
conditions, which is related to distribution within the species’ ecological settings. Together, “the
3Rs” and related parameters of abundance, distribution and diversity, comprise the key
characteristics that contribute to a species’ ability to sustain populations in the wild over time.
When combined across populations, they measure the health of the species as a whole (USFWS
2016b).

The Carolina Pygmy Sunfish is a species that reaches reproductive maturity in a year,
occupies commonly found ditch and slow water habitats, and tolerates a wide range of water
chemistry conditions (Rohde and Arndt 1987, Sandel and Harris 2007, NCWRC surveys). There
are two genetically distinct representative areas — the Waccamaw subbasin and the Santee basin
— both of which have multiple populations that exhibit resiliency, including high catch-per-unit-
effort at one or more locations. Each representative area had new species location discoveries in
2018, and many known locations (in 8 out of 10 occupied HUC12s) are protected in a mitigation
bank or state-owned park/gamelands. A review of the 3Rs to describe viability for the Carolina
Pygmy Sunfish reveals that the species has the ability to maintain multiple (redundancy), self-
sustaining populations (resiliency) across the ecological settings (representation) of the
Waccamaw and Santee basins. Despite being a small, cryptic, narrow endemic species, the
Carolina Pygmy Sunfish has multiple resilient populations located in forested, protected systems
in both Waccamaw and Santee subbasins in NC and SC, thus the species has a high likelihood of

survival into the future.

CONCLUSION
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This species is a narrow endemic, extremely small and cryptic, and occupies a specific
habitat niche, factors which make it both uncommonly encountered and vulnerable to stochastic
events. Its preferred habitat is common across its range and at most occupied localities, Carolina
Pygmy Sunfish are relatively easily collected. Additional survey efforts could discover more
populations. Conservation and connectivity of appropriate habitats are important to support
persistence across the species’ range.

The genetically distinct Santee population of Carolina Pygmy Sunfish particularly
warrants further investigation. In addition to surveys, conservation tools such as stocking in
protected habitats, supported by captively propagated animals, could be used at the state level if
deemed warranted to improve resiliency and redundancy; species-specific production expertise

already exists (Sandel and Harris 2007).
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