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Peer review #1 from Dr. Don Moll

From: Moll, Don L

To: Imperiled

Subject: Review of Barbours Map Turtle"s Biological Status Account
Date: Sunday, January 23, 2011 9:37:23 AM

I have reviewed the account of the biological status of Barbour's map turtle by Lechowicz,
Meylan, Moler, Turner and Thomas. The account thoroughly and accurately summarizes the
biological characteristics, status, distribution and threats to the existence of this species. | agree
with the authors' logical rationale for considering this species as "Threatened", and support their
recommendation for officially listing it in this category.

Don Moll
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Peer review #2 Peter Lindman

From: PLINDEMAN

To: Imperiled

Subject: Barbour"s map turtle

Date: Wednesday, December 22, 2010 4:41:06 PM

I have reviewed the proposal to list Barbour's map turtle as Threatened in Florida and find it to
be a comprehensive analysis of the species’ conservation status in most respects; the only
addition 1 would make would be to add reference to some collecting efforts in 1941 and 1950
that shed some light on just how much bigger past populations were on the Chipola River: 76
specimens were hand-collected in 5 days by Marchand and Carr in 1941 (Carr 1952) and 397
were taken by in 1950 Chaney and Smith (1950) in just three nights of collecting from a boat, an
astonishing collecting density of 62 turtles/river km worked--one wonders what the absolute
density must have been to allow that level of take.

I have also had some correspondence with Chris Lechowicz giving my two cents' worth about
whether or not there are 10,000 Barbour's map turtles in Florida. I am a little skeptical, although
I think the population number is likely at least close to that number. Here is an excerpt of that
correspondence:

"As for whether or not you have 10K Barbour's maps in Florida, | would say close, but probably
not....Enge and Wallace looked at ca. 130 km of the Choctawhatchee south of the state line,
which-- based on eye-balling my Rand-McNally--would mean you have ca. 200 km of habitat in
the Chipola and 200 km in the Apalachicola, with a few other minor sites (delta tribs, the River
Styx, Spring Creek on the Chipola, and maybe the Ochlockonee and Aucilla, if they are really
natural occurrences), so let's say 540 km total. 10K turtles would mean an average density of 18-
19 per river km. Basking surveys indicate an average basking density in (presumably) good
weather of 0.5/km in the Choctawhatchee (Enge and Wallace 2008), 5.7/km for the Chipola
(Moler 1986), and 0.8/km and 4.5/km for the lower Apalachicola (Ruhl 1991, Ewert et al. 2006).

What little we know relating basking density to population density in Graptemys suggests we
generally see perhaps about 10-25% of the animals in basking surveys; i.e., if we had 10K total
in Florida's 540 km of habitat, we should average seeing 1.9-4.6/km. | would say just short--
ballpark figure, 1 would guess 7-8K would be a good bet....although I sure would like to see more
extensive surveys, particularly further north on the Apalachicola. (I saw 12-15 one May morning
below the old mansion at Torreya State Park, and with my scope | could see way way way
downstream, at the next westward bend, a snag that looked like it held 8-10 fathead females.)
Based on existing info, though, I would say it's no better than 60/40 (60% chance you're a little
short of the 10K benchmark in Florida, 40% chance there are more of them in Florida than we
realize and they exceed 10K)."

Thank you for the opportunity to review this document.

Peter V. Lindeman, Ph.D.
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Professor of Biology
Edinboro University of Pennsylvania
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Peer review #3 from John Jensen

From: John Jensen

To: Imperiled

Subject: Fwd: Barbour"s Map Turtle Independent Review
Date: Thursday, January 20, 2011 2:29:30 PM

Attachments: Barbour"s Map Turtle Independent Review.msg

I received an email indicating you had not received this review. Forwarded here is what | sent to
you on 12/30/2010.

To Whom it May Concern:

I have reviewed the BSR for the Barbour's Map Turtle and concur that the species is deserving of
listing as Threatened based on the criteria used and the species' data provided. However, | found
the listing recommendation misleading on one particular issue. The term "severely fragmented"
should not apply to populations of this species. Because the species is functionally immobile on
land and occupies riverine habitats, populations within particular stream systems are naturally
isolated from others. With the exception of any occupied streams containing hydrological dams,
each stream system provides continuous, rather than fragmented, linear habitat and it should be
assumed that the Barbour's Map Turtle population in these streams is also continuous rather than
fragmented. Most occupied Florida streams should be capable of providing a rescue effect from
populations up or down stream should a local catastrophic event occur. Criterion B2(a) states
"Severly fragmented or exist in < 10 locations.” The data/information block addresses only the
latter part of this statement, providing no information to suggest the former part of the statement
is founded. The end result is the same and thus listing is deserved, but | encourage you not to use
the term "severely fragmented" when indicating justifications for their listing.

Sincerely,

John Jensen

Georgia DNR

Nongame Conservation Section
116 Rum Creek Drive

Forsyth, GA 31029, USA
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Copy of the Barbour’s map turtle BSR draft report that was sent out for peer review

Biological Status Review
for the
Barbour’s Map Turtle
(Graptemys barbouri)

EXECUTIVE SUMMARY

The Florida Fish and Wildlife Conservation Commission (FWC) directed staff to
evaluate all species listed as Threatened or Species of Special Concern as of 1 September 2010.
Public information on the status of the Barbour’s Map Turtle was sought from September 17
through November 1, 2010. The 5-member biological review group (BRG) met on November 9-
10, 2010. Group members were Bill Turner (FWC lead), Chris Lechowicz (Sanibel-Captiva
Conservation Foundation), Peter Meylan (Eckerd College), Paul Moler, and Travis Thomas
(FWC), (Appendix 1). In accordance with rule 68A-27.0012 F.A.C, the BRG was charged with
evaluating the biological status of the Barbour’s Map Turtle using criteria included in definitions
in 68A-1.004 and following protocols in the Guidelines for Application of the IUCN Red List
Criteria at Regional Levels (Version 3.0) and Guidelines for Using the IUCN Red List
Categories and Criteria (Version 8.1).
http://myfwc.com/WILDLIFEHABITATS/imperiledSpp_listingprocess.htm to view the listing
process rule and the criteria found in the definitions. The BRG concluded from the biological
assessment that the Barbour’s map turtle met criteria B2 a+b (Geographic Range) and D2
(Population Very Restricted). Based on the BRG findings, literature review, and information
received from the public and independent reviewers, staff recommends listing the Barbour’s map
turtle as threatened.

This work was supported by a Conserve Wildlife Tag grant from the Wildlife Foundation of
Florida.

BIOLOGICAL INFORMATION

Taxonomic Classification — Barbour’s map turtle is the eastern-most in a series of five
broad-headed map turtles (the “pulchra clade™) that inhabit rivers of the lower Gulf Coastal
Plain. Once subsumed in a single taxon, each of these turtles is now considered sufficiently
distinct based on DNA and color pattern differences to merit specific status (Ennen et al. 2010).

Life History and Habitat Requirements — Barbour’s map turtle inhabits lotic waters,
from moderately broad alluvial rivers with relatively low clarity, such as the lower Apalachicola
River, to clear, spring-fed streams such as Dry and Spring creeks in Jackson County. In rivers,
the species typically occurs along mainstem channels and makes little use of quiet floodplain
waters. Calcareous tributaries may support substantial populations, whereas blackwater
tributaries are avoided, probably a reflection of differences in molluscan prey base. Salt
tolerance is presumably low. The species seems to survive in impoundments, but the viability of
such populations, if not supplemented from incoming rivers, is uncertain (Sanderson 1974, Ewert
et al. 2006). The diet consists of aquatic invertebrates; as they age, the broad-headed females
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become mostly molluscivorous (Cagle 1952, Sanderson 1974, Lee et al. 1975, Ewert et al. 2006).
Sexual size dimorphism is extreme, with females as much as 2.6 times longer and 12-16 times
heavier than males (Cagle 1952, Sanderson 1974, Ewert et al. 2006). Females require as long as
20 years to attain maturity (Sanderson 1974, Ewert et al. 2006), whereas males may mature in
only 3-4 years (Cagle, 1952). Nesting extends from late April to early August with females
producing up to 3-5 clutches of 3-15 eggs per season (Sanderson 1974, Ewert et al. 2006). Many
neonates apparently overwinter in the nest (Wahlquist and Folkerts 1973, Sanderson 1974, Ewert
et al. 2006).

Population Status and Trend — In all likelihood, the combined effects of human take
(food, pet trade), river impoundment, channel dredging, and pollution have reduced total
numbers of Barbour’s map turtles over many decades. However, no range-wide or even site-
specific quantitative data exist that measure this adequately. Basking surveys provide relative
but poorly repetitive pictures of presence and abundance; nonetheless, they do indicate that the
species remains relatively common in some rivers (e.g., Chipola: Sash 2010). Recent discoveries
of the species in river systems outside the Apalachicola drainage may suggest range expansion
(perhaps human-enhanced), but data are insufficient to confirm this. Beginning in the 1970s,
enactment of a series of protective rules by the Florida Game and Fresh Water Fish Commission
(GFC), now the FWC, may have reduced take. FWC’s 2009 passage of a rule prohibiting take of
all map turtles in the state may lead to population stability or even local increases.

Geographic Range and Distribution — Barbour’s Map Turtle was long thought to be
endemic to the Apalachicola River system, with populations extending far up into Georgia and
Alabama in the Flint and Chattahoochee rivers, in addition to their occurrence downstream in the
Apalachicola and Chipola Rivers in Florida. Recent discoveries of the species in rivers both to
the east and west of the Apalachicola drainage have brought this assumption into question,
although whether these are natural occurrences or the results of introductions is problematic.
Thus, Barbour’s Map Turtle is now known also from the Ochlockonee River (Enge et al. 1996;
M. Aresco and D. Jackson, pers. commun.) and Aucilla River (Jackson 2003) systems east of the
Apalachicola, and the Choctawhatchee River system (Wallace 2000; Godwin 2002) to the west.

Quantitative Analyses — We know of no PVA models that have been developed to
estimate the probability of extinction of Barbour’s Map Turtle.

BIOLOGICAL STATUS ASSESSMENT

Threats — Because Florida rivers are relatively stable and persistent, riverine species like
Barbour’s map turtle are less profoundly threatened by habitat destruction than much of the
state’s herpetofauna. Nonetheless, various human-generated threats to the integrity of lotic
systems, including their floodplains, affect Florida’s riverine turtles (Jackson 2005). The threat
of chemical pollution (from industry, cities, boats, or highways) is especially dangerous to a
species such as Barbour’s map turtle that is confined to very few river systems, with but a single
system (Apalachicola) harboring the vast majority of individuals. The problem is compounded
by the Apalachicola receiving pollutants entering the system in Georgia and Alabama. Further,
within Florida, the Apalachicola and Chipola drainages include a small number of
Environmental Protection Agency Superfund Sites that have yet to be fully addressed by
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remedial actions (Ewert et al. 2006). Other factors affecting hydrology and flow of inhabited
rivers have undocumented but potentially substantial effects on Barbour’s map turtle. In Florida,
two major impoundments (by dams designed to provide electricity, flood protection, and
recreation) — Lake Seminole (Apalachicola River) and Lake Talquin (Ochlockonee River) —
flooded major segments of river and floodplain habitat and converted them from lotic systems
preferred by Barbour’s Map Turtle (and their invertebrate prey) to suboptimal lentic-like
systems. Other dams/impoundments exist upstream in Georgia and Alabama. In non-
impounded sections of the Apalachicola River, channel maintenance operations for shipping
have altered the river bottom profile, removed preferred basking sites (snags) essential to
Barbour’s map turtle, covered nesting sites with sediment (though incidentally creating some
new ones: Ewert and Jackson 1994), and altered natural hydrological regimes in the floodplain.
Beyond threats to its habitat, direct take by man (for food and for the pet trade) has negatively
affected Barbour’s map turtle for decades, but with unknown impact. Beginning with partial
protection in the 1970s and culminating in 2009 with rules to protect all of Florida’s freshwater
turtles, the Florida Fish and Wildlife Conservation Commission (FWC, and predecessor GFC)
has eliminated legal take of all map turtles (Graptemys) in the state. As for all turtles, predation
accounts for the loss of most Barbour’s map turtle eggs, and likely many hatchlings that do reach
water. Raccoons and fish crows are the chief nest predators (Moulis 1997, Ewert et al. 2006; D.
Jackson, personal observations). Nesting females also experience substantial predation,
presumably by mid-sized mammals such as raccoons (Ewert et al. 2006). There is at least one
documented occurrence of epidemic shell disease that appears to have affected a population of
Barbour’s map turtle in Lake Blackshear (Flint River), Georgia (Herrington 1994, Lovich et al.
1996). This suggests the need to monitor Florida populations regularly and to focus immediate
attention on any suspicious observations. Boat strikes, though difficult to detect, may be a
significant source of mortality in some areas more heavily used by man; large females are
particularly vulnerable.

Statewide Population Assessment — Findings from the BRG are included in Biological
Status Review Information tables.

LISTING RECOMMENDATION
Staff recommends listing the Barbour’s map turtle as a Threatened species because The
species meets criteria B2 a+b (area of occupancy less than 772 mi?, severely fragmented, and

continuing declines projected) and D2 (species exists in less than 5 locations).

SUMMARY OF THE INDEPENDENT REVIEW
This will be added after the peer review.
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Biological Status Review Information
Findings

Species/taxon:

Barbour’s map turtle

Date: November 9-10, 2010

Chris Lechowicz, Peter Meylan, Paul
Assessors: Moler,

Bill Turner and Travis Thomas

17.5 years (54 - 100 for three
Generation length: generations)

Criterion/Listing Measure

Data/Information

Data
Type*

Criterion
Met?

References

*Data Types - observed (0), estimated (E),

inferred (I), suspected (S), or projected (P).

Criterion met - yes (Y) or no (N).

(A) Population Size Reduction, ANY of

(a)1. An observed, estimated, inferred or suspected
population size reduction of at least 50% over the last 10

insufficient data, though possible

years or 3 generations, whichever is longer, where the S N
causes of the reduction are clearly reversible and
understood and ceased!
(a)2. An observed, estimated, inferred or suspected Over the last 50 yrs given combined stresses of
population size reduction of at least 30% over the last 10 harvest of turtles, shooting, habitat degradation;
. . . . . . Sanderson 1974,

years or 3 generations, whichever is longer, where the all-age basking surveys suggestive of decline, but

. . . =0 S N Moler 1986, Ewert
reduction or its causes may not have ceased or may not be |directly comparable quantitative data are

. : .. - et al. 2006
understood or may not be reversible! unavailable across this time span. Insufficient
data to suspect a decline.

(a)3. A population size reduction of at least 30% projected |unlikely with closure of legal take in 2009 FWC rule change
or suspected to be met within the next 10 years or 3 I N July 20, 2009
generations, whichever is longer (up to a maximum of 100 prohibits sale of wild
years) ! turtles
(a)4. An observed, estimated, inferred, projected or Possible due to stresses of harvest of turtles (past
suspected population size reduction of at least 30% over any |decades), die-offs, wanton shooting, habitat
10 year or 3 generation period, whichever is longer (up to a |degradation; however, quantitative data are Sanderson 1974
maximum of 100 years in the future), where the time period [unavailable. S N )

must include both the past and the future, and where the
reduction or its causes may not have ceased or may not be
understood or may not be reversible.!

Ewert et al. 2006

1 based on (and specifying) any of the following: (a) direct observation; (b) an index of abundance appropriate to the taxon; (c) a decline in area of occupancy,
extent of occurrence and/or quality of habitat; (d) actual or potential levels of exploitation; (e) the effects of introduced taxa, hybridization, pathogens,

pollutants, competitors or parasites.
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(B) Geographic Range, EITHER

(b)1. Extent of occurrence < 20,000 km2 (7,722 mi2) OR ca. 4,600 mi2 D. Jackson GIS
polygon
(b)2. Area of occupancy < 2,000 km?2 (772 mi2) ca 140 km2 D. Jackson GIS
polygons

AND at least 2 of the following:

a. Severely fragmented or exist in < 10 locations

inhabits <5 separate river drainages, with the
principal population in one river.

Ewert et al. 2006,
Florida Natural
Areas Inventory
(FNAI) data

b. Continuing decline, observed, inferred or projected in
any of the following: (i) extent of occurrence; (i1) area of
occupancy; (iil) area, extent, and/or quality of habitat; (iv)
number of locations or subpopulations; (v) number of
mature individuals

Declines in number of individuals (v) and habitat
quality (ii1) are projected due to current stresses.
These include water quality, water use and
pollutants.

c. Extreme fluctuations in any of the following: (1)
extent of occurrence; (ii) area of occupancy; (iii) number of
locations or subpopulations; (iv) number of mature
individuals

No; extreme fluctuations unlikely in long-lived species;

rivers relatively stable.

Ewert et al. 2006,
Jackson 2005,

(C) Population Size and Trend

Population size estimate to number fewer than 10,000
mature individuals AND EITHER

no statewide census data available, but likely
>10,000 in FL,

Ewert et al. 2006

(c)1. An estimated continuing decline of at least 10% in 10
years or 3 generations, whichever is longer (up to a
maximum of 100 years in the future) OR

Major inhabited river system
(Apalachicola/Chipola) likely to degrade further
in next 50 yrs; threats to water quantity &
quality, molluscan food base, nest sites

(c)2. A continuing decline, observed, projected, or inferred in
numbers of mature individuals AND at least one of the
following:

Declines in number of individuals (v) and habitat
quality (ii1) are projected due to current stresses.
These include water quality, water use and
pollutants.

a. Population structure in the form of EITHER

(1) No subpopulation estimated to contain more
than 1000 mature individuals; OR

probably >1000 in Apalachicola/Chipola system
alone

(11) All mature individuals are in one
subpopulation

Besides principal population
(Apalachicola/Chipola), some adults also in
Choctawhatchee and Ochlockonee rivers

Ewert et al. 2006
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b. Extreme fluctuations in number of mature
individuals

No; extreme fluctuations unlikely in long-lived
species; rivers provide relatively stable habitat.

Ewert et al. 2006,
Jackson 2005

(D) Population Very Small or Restricted, EITHER

(d)1. Population estimated to number fewer than 1,000
mature individuals; OR

probably >1000 in Apalachicola/Chipola system

(d)2. Population with a very restricted area of occupancy
(typically less than 20 km?2 [8 mi2]) or number of locations
(typically 5 or fewer) such that it is prone to the effects of
human activities or stochastic events within a short time
period in an uncertain future

<5 locations: discounting Wacissa River (perhaps
non-viable), inhabits only 3 separate river
drainages (because of connectivity, can consider
each as one location), with principal population
in one (Apalachicola/Chipola; these might be
considered as two locations in cases of upstream
pollution event) Uses of the river make stochastic
evens likely.

Ewert et al. 2006,
Florida Natural
Areas Inventory
(FNAI) data

(E) Quantitative Analyses

el. Showing the probability of extinction in the wild is at
least 10% within 100 years

No adequate model available

Initial Finding (Meets at least one of the criteria OR Does not meet any

of the criteria)

Reason (which criteria are met)

meets two criteria

B2 a+b, D2

Is species/taxon endemic to Florida? (Y/N)

N

If Yes, your initial finding is your final finding. Copy the initial finding and reason to the final finding space below. If No,
complete the regional assessment sheet and copy the final finding from that sheet to the space below.

Final Finding (Meets at least one of the criteria OR Does not meet any
of the criteria)

Reason (which criteria are met)

meets two criteria

B2 a +b, D2
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Regional Assessment

1

Species/taxon:
Biological Status Review Information Date:
Regional Assessment Assessors:

Barbour’s Map Turtle

November 9-10, 2010

Chris Lechowicz, Peter Meylan, Paul Moler,

Bill Turner and Travis Thomas

O [00|] |0 |O |~ ||

Initial finding

—
]

2a. Is the species/taxon a non-breeding visitor? (Y/N/DK). If 2a is YES, go to line 18. If 2a is NO or
DO NOT KNOW, go to line 11.

N

11

2b. Does the Florida population experience any significant immigration of propagules capable
of reproducing in Florida? (Y/N/DK). If 2b is YES, go to line 12. If 2b is NO or DO NOT KNOW, go
to line 17.

do not know; unlikely in any drainage except
Choctawhatchee

12

2c. Is the immigration expected to decrease? (Y/N/DK). If 2¢ is YES or DO NOT KNOW,
go to line 13. If 2¢ is NO go to line 16.

13

2d. Is the regional population a sink? (Y/N/DK). If 2d is YES, go to line 14. If 2d is
NO or DO NOT KNOW, go to line 15.

14

If 2d is YES - Upgrade from initial finding (more imperiled)

15

If 2d is NO or DO NOT KNOW - No change from initial finding

16

If 2¢ is NO or DO NOT KNOW- Downgrade from initial finding (less imperiled)

17

If 2b is NO or DO NOT KNOW - No change from initial finding

No change

18

2e. Are the conditions outside Florida deteriorating? (Y/N/DK). If 2e is YES or
DO NOT KNOW, go to line 24. If 2e is NO go to line 19.

19

2f. Are the conditions within Florida deteriorating? (Y/N/DK). If 2f is YES or
DO NOT KNOW, go to line 23. If 2f is NO, go to line 20.

20

2g. Can the breeding population rescue the Florida population should it
decline? (Y/N/DK). If 2g is YES, go to line 21. If 2g is NO or DO NOT KNOW, go to line 22.

21

If 2g is YES - Downgrade from initial finding (less imperiled)

22

If 2g is NO or DO NOT KNOW - No change from initial finding

23

If 2f is YES or DO NOT KNOW - No change from initial finding

24

If 2e is YES or DO NOT KNOW - No change from initial finding

25

26

Final finding

No change
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Appendix 1. Calculations presented at the BSR group meeting

Generation Length estimated as follows. Age to maturity estimated at 15-20 years for females
(Sanderson 1974, Ewert et al. 2006), 4 years for males (Cagle 1952). Longevity estimated at ca.
40 years for females, 20 years for males. Based on these, mean parental ages conservatively
estimated at 25 years for females, 10 years for males (may be older). Generation length
computed as (10 + 25)/2 = 17.5 years.

Population reduction. No directly comparable data for definitive assessment. Moler's (1986)

sighting rate of basking map turtles (average 2.6/km) on Chipola River was much lower than
Sanderson’s (1974) encounter rate of 68.3/km, but the latter study was more intensive.
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Appendix 2. Biological Review Group Members Biographies

Chris Lechowicz is the Interim Director of the Wildlife Habitat Management Program and staff
herpetologist at the Sanibel-Captiva Conservation Foundation where he has worked since 2002.
He has a B.S. in Zoology and Computer Science from Southern Illinois University at Carbondale
and will complete his M.S. in Environmental Science from Florida Gulf Coast University in
2010. Chris’s focus is on riverine turtles with a specialty on the Genus Graptemys. Chrisis a
member of the IUCN/SCC Tortoise and Freshwater Turtle Specialists Group as well as a board
member of the Florida Turtle Conservation Trust.

Dr. Peter A. Meylan received his Ph.D. from the University of Florida. He is a Professor of
Biology at Eckerd College in Saint Petersburg, FL. His research interests include the
evolutionary history, ecology, and conservation biology of amphibians and reptiles, especially
turtles. Current research includes 2 sea turtle projects: an investigation of the ecology and
migrations of sea turtles of Bocas del Toro Province, Panama (funded by the Wildlife
Conservation Society) and the Bermuda Turtle Project, which is a cooperative project with the
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Appendix 3: Summary of Public Comment

No information about this species was received during the public information request period.
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APPENDIX 4. Information and comments received from independent
reviewers.

To be added after review
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