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EXECUTIVE SUMMARY

Current Status: The major apparent threats are water pollution,
collecting, disease, and an altered pattern of genetic exchange due to
habitat modification.

Goal: The goal of the recovery plan is to delist the flattened musk

turtle.

Recovery Criteria:

Actions Needed: 1.

3.

Date of Recovery:

Cost of Recovery:

Recovery criteria are evidence of a viable population
over a 10-year period in at least 12 streams.

Establish a work group to address the water quality
probliem;

. monitor the flattened musk turtle populations to

determine the significance of these threats,
appropriate protective actions, and the effectiveness
of those actions as implemented; and

implement any protective measures that are warranted.

The time required for meeting the flattened musk turtle
recovery goal is primarily a function of:

the diligence with which development, regulatory, and
enforcement interests are able to effectively stop
degradation of the turtle’s aquatic habitat;

the time required for the aquatic habitat to recover
from that degradation; and

the time required for the population to respond to more
favorable habitat quality and other restoration actions
given the turtle’s low reproductive rate.

Accordingly, achievement of the recovery goal will be a
lengthy, complicated, and potentially controversial
process. All that can be reasonably stated now
relative to time required for recovery is that, under
the best of circumstances, it will take more than

3 decades.

No basis for determining recovery costs at this time.
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I. INTRODUCTION

Backaround

On June 11, 1987, the U.S. Fish and Wildlife Service published in the
Federal Register a final rule indicating its determination that the ,
fTattened musk turtle (Sternotherus depressus) was a threatened species

under the Endangered Species Act of 1973, as amended.

The flattened musk turtle was described by Tinkle and Webb (1955) as
Sternotherus depressus. Tinkle (1958) continued to give it full species
rank in another systematic study. Iverson (1977a,b) also considered

S. depressus a full species. Seidel and Lucchino (1981) considered

S. depressus a full species on the basis of morphometric and
electrophoretic analysis. Ernst, et al. (1988) considered S. depressus a
distinct species on the basis of shell morphology. Other herpetologists,
.e.g. Wermuth and Mertens (1961) and Mount (1975, 1981), have treated it as
a subspecies of Sternotherus minor.

Description

The flattened musk turtle is a small aquatic turtle having a distinctly
flattened carapace up to 12 centimeters or 4.7 inches long, with keels
virtually, if not altogether, lacking (Mount 1981). The carapace varies
from very dark brown to orange with dark bordered seams and is slightly
serrated behind (Ernst and Barbour 1972). The plastron is pink to
yellowish. The head is greenish with a dark reticulum that often breaks up
to form spots on the top of the snout (Mount 1981). Stripes on the top and
sides of the neck, if present, are narrow. There are two barbels on the
chin, all four feet are webbed, and males have thick, long, spine-tipped
tails (Ernst and Barbour 1972).

Population Status and Distribution

The flattened musk turtle is found only in Alabama, in the upper Black
Warrio. ‘ver system (Figure 1). Within its geographic range, the

flatt-, usk turtle occurs only in a portion of apparent suitable
habita =~ - addition, local distribution appears fragmented. Two major
distr’* 't onal surveys found flattened musk turtles at fewer than one-half
of the proximately 125 sites sampled. Mount’s estimate of the number of
s* 2am iiles where this turtle has probably been extirpated amounts to

2. percent of its range (Mount 1981). Ernst caught no S. depressus at

46 percent of the locations that he sampled (Ernst et al. 1983). An
evaluation of U.S. Geological Survey water quality records and Mount’s
collections, field observations, and habitat characterizations, suggests
that only 15 percent of the Black Warrior system (142 out of 947 stream
miles, including impoundments) supports viable flattened musk turtle
populations. Assuming that relative population vigor is characterized by
trapping success rates and evidence of annual recruitment; and that the
reported sample sites throughout the basin represent a statistically valid
distribution; then Ernst’s field data suggests that only 10 to 20 percent
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of the Black Warrior system supports viable flattened musk turtle
populations.

Description of the Habitat

The flattened musk turtle is found in a variety of streams and in the
headwaters and around the margins of some impounded lakes. However, its
optimum habitat appears to be free-flowing large creeks or small rivers
having vegetated shallows from a few centimeters to about 0.6 meters

(2 feet) deep, alternating with pools 1.1 to 1.5 meters (3.6 to 5 feet)
deep. These pools have a detectable current and an abundance of crevices
and submerged rocks, overlapping flat rocks, or accumulations of boulders.
Other factors contributing to habitat quality for this turtle include
abundant molluscan fauna, low silt load and deposits, low nutrient content
and bacterial count, moderate temperature, and minimal pollution (Estridge
1970, Mount 1981). Ernst, et al. (1983) reported that S. depressus also
inhabits stream stretches with sandy bottoms, alternating with suitable
cover sites.

Factors Affecting the Species
Habitat Alteration

Dodd, et al. (1988) concluded, after an intensive study, that siltation
appears to have seriously impacted the flattened musk turtle. Possible
adverse effects of silt include: (1) extirpation or reduction in
populations of mollusks and other invertebrates on which the turtles feed;
(2) physical alteration of the rocky habitats where the turtles seek food
and cover; and (3) development of a substrate in which chemicals toxic to
the turtles or their food sources may accumulate and persist. Activities
and sources that have historically contributed to the siltation problem
include agriculture, forestry, mining, and industrial and residential
development. Recent passage of laws provide the means to regulate the
amounts of silt that these activities can contribute to streams. Even if
such regulation proves effective in stopping future flattened musk turtle
habitat degradation, stream recovery is a slow process. That and the
turtle’s Tow reproductive rate will insure that meaningful improvement in
its p- ation status will require a long time.

Pollu .”r 'y organic and inorganic chemicals degrades water quality in the
fla*< s+ musk turtle habitat and may affect its survival. Shell erosion
ar~ i¢ of invertebrate food organisms are possible adverse effects of

s 1 poilution (Mount 1981).

Finally, hydrologic changes associated with mining (including declines in
water Tevel, creation of spoil aquifers, and changes in streamflow
characteristics); and various navigation and flood control projects may
have adverse effects on the habitat of the flattened musk turtle. These
activities cause range fragmentation which, according to Dodd et al.
(1988), is a serious problem to the flattened musk turtle.



Overutilization

The flattened musk turtle has been listed for sale on several dealer price
Tists at more than $80 each. Most of the formerly good populations have
been considerably reduced through commercial collecting in recent years.
"Collecting that permanently removes individuals from a population
represents additional ‘mortality’ to the population which must be offset
with higher than normal recruitment in order to maintain stable
populations; however, recruitment appears low in flattened musk turtles”
(Congdon, et al. 1987). A State law prohibiting the taking of flattened
musk turtles was passed on May 21, 1984. This law and the Endangered
Species Act provide a mechanism to control collecting.

Disease and Parasites

Estridge (1970) found three of seven specimens parasitized by a protozoan
agent of turtle malaria. Ernst, et al. (1983) found some specimens heavily
parasitized by a leech that carries the protozoan. A disease characterized
_by a mixed gram-negative septicemia has been noted in populations of the
flattened musk turtle (Dodd 1988). Almost one-fourth of the turtles caught
by Dodd, et al. (1988) in the last trap sample at one site were diseased;
and more than one-half of all turtles of this species observed basking in
the Dodd study were considered sick.

Altered Pattern of Genetic Exchange

Historically, the flattened musk turtle was found in the upper Black
Warrior River system of Alabama upstream from the fall line, the break
between interior provinces and the coastal plain (Tinkle 1959; Estridge
1970; Mount 1976, 1981; Ernst, et al. 1983). Beginning about 1930, several
dams were built on the Black Warrior River below and near the fall line.
The impoundments created behind those dams extend from well below to well
above the steep gradient in streams as they cross the fall line. It has
been hypothesized that creation of the impoundments allowed the range of
S. m. peltifer (previously limited to below the fall line) to be
functionally connected for the first time to the river above the fall line,
and to have contact with the range of S. depressus (Iverson 1977a,b; Seidel
and Lucchino 1981). This linkage eliminated a natural, environmental
barrier to interbreeding between S. depressus and S. m. ngl;ifgn /erson
1977a,b). Bankhead Dam, which was constructed in 1915 and prior =\ the
1mpoundments near the fall line, is further upstream and now cons ' tutes
the primary physical barrier between the ranges of S. depressus and S. m.
peltifer. As a result of these habitat modifications, the Black Warrior
River system below Bankhead Dam but above the fall line may now contain
hybrid populations of Sternotherus turtles (Iverson 1977a,b; Mount 1981).
Another 1nterpretat1on is that the area from the fall 11ne to where
Bankhead Dam is now located was an area of natural intergradation between
distinct taxon (Mount 1981) If hybridization or an altered pattern of
natural intergradation is occurring due to habitat modification, the
process may threaten the flattened musk turtle as a taxon if that
modification continues.



Biological Characteristics

Several biological characteristics of the flattened musk turtle increase
its vulnerability to the threats discussed previously. This turtle does
not mature sexually until 4-8 years of age, and normally deposits only

1 to 2 clutches of eggs per year with 1 to 3 eggs per clutch (Close 1982).
This low reproductive rate reduces the ability of the species to recover
rapidly from anything that decimates the population or to respond rapidly
to recovery activities. Since the fiattened musk turtle occurs only in the
upper Black Warrior River basin, it evidently has rather specific habitat
requirements. This factor increases the 1ikelihood of adverse impact from
habitat modifications. Flattened musk turtles feed primarily on mollusks
(Marion, et al. 1986), which are particularly susceptible to water
pollution. The turtles also feed and spend virtually all of their time at
the stream bottom and thus are in almost constant contact with any toxic
sediments that may be present.




A.

I1. RECOVERY

Objective

The objective of this plan is to remove the flattened musk turtle from
the list of threatened species. The species can be delisted when there
is a viable population over a 10-year period in at least 12 streams.
Evidence will include age/sex ratios, numbers in age classes, and
turtles per night captured using comparable survey techniques. There
are approximately 24 streams in the upper Black Warrior River basin,
including the three major forks. The minimum of 12 streams to be
recovered shall include at least eight of the streams with the best
habitat; the others shall be streams with the next best habitat,
according to Guthrie’s study (1986).

The time required for meeting this flattened musk turtle recovery
objective is primarily a function of:

the diligence with which development, regulatory, and enforcement
interests are able to effectively stop degradation of habitat
quality and any other of man’s actions adversely effecting the
turtle population;

the time required for the degraded habitat to recover; and

the low reproductive rate of the turtle.

Narrative Outline for Recovery Actions Addressing Threats

1. Improve habitat quality.

Probably the most significant factor adversely affecting the
flattened musk turtle is degradation of its aquatic habitat.
Therefore, measures should be taken to improve the habitat.

1.1 Develop a habitat restoration plan. Develop a habitat
restoration pian in consultation with scientists familiar with
the turtle’s biology and representatives from appropriate
Federal and State agencies. The plan should comprehensively
identify restoration parameters (e.g., water quality
requirements of the turtle) and a strategy for implementation
of each. Areas that may need special attention include
abandoned mines adjacent to streams containing flattened musk
turtles and the Sipsey Fork, Brushy Creek, Blackburn Fork, and
Blackwater Creek which constitute the best remaining habitat
for this species.

1.2 Implement actions to restore habitat. After specific habitat
res*oration measures have been identified, each agency should
use the authorities and expertise available to contribute to
habitat restoration.




Assess threats to the turtle population and monitor its status.

A plan is needed to determine the nature and magnitude of the
threats and the effectiveness of protective actions implemented.

2.1 Develop study plan. A study plan should be developed that
includes monitoring of the turtle’s population status
including size classes and evidence of reproduction. The
scope of the plan should also include a qualitative and
quantitative assessment of the presence of toxic materials and
the incidence of disease. The current pattern of genetic
exchange within the historical range of the flattened musk
turtle should be further investigated. Guthrie (1986) and
Dodd, et al. (1988) submitted ideas regarding future
monitoring of flattened musk turtles, including determining
the extent of lake utilization.

2.2 Conduct studies. Once the study plan is developed, the
studies should be conducted as funds are available. This
could be done by contract, by each agency sharing part of the
effort, or some combination of these options.

2.3 Reduce on-qoing adverse actions. Information gathered should
be used to guide human activities and projects so that

appropriate protective measures can be included in those
actions (e.g., water quality standards within the turtle’s
habitat may have to be upgraded). Emphasis on protection from
adverse impacts should be focused on Sipsey Fork, Brushy
Creek, Blackwater Creek, and Blackburn Fork because they are
crucial to attaining recovery.

Reduce isolation of individual populations.

A currently common situation within the entire Warrior Basin is
that portions of habitat once occupied by the flattened musk turtle
have been made unsuitable by habitat alteration (Dodd, et al.
1988). The resultant fragmentation has caused isolation of
individual populations with little possibility of genetic
interchange from one population to the other. Corrective action
should emphasize restoring altered habitat areas to ree .ablish
natural corridors. Isolated populations would then have the
opportunity for reproductive contact again.

Decrease _incidence of disease, if significant.

If study results indicate that the magnitude of disease is
significant, efforts should be made to identify the causative agent
and to take corrective action.



Reduce adverse genetic exchange above Bankhead Dam, if significant.

Hybridization of S. depressus with S. m. peltifer may have occurred
below Bankhead Dam due to the construction of impoundments above
and below the fall line, a former natural barrier. Altering this
barrier with impoundments created a situation that may have allowed
the two taxon to interbreed. If study results indicate the current
pattern of genetic exchange poses a threat to the listed population
of the flattened musk turtle, the causative factor should be
determined and corrective action taken.
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IIT. TIMPLEMENTATION SCHEDULE

The following Implementation Schedule outlines actions and costs for the
Sternotherus depressus recovery program. It is a guide for meeting the
objectives elaborated in Part Il of this plan. This schedule indicates the
general category for implementations, recovery plan tasks, corresponding
outline numbers, task priorities, duration of tasks, (continuous denotes

a task that should continue on an annual basis), which agencies are
responsible to perform these tasks, and lastly, estimated costs for U.S.
Fish and Wildlife Service tasks. These actions, when accomplished, should
bring about the recovery of Sternotherus depressus and protect its habitat.
The following key is for the Implementation Schedule, columns 1 and 4.

General Category (Column 1):

Information Gathering - I or R (research) Acquisition - A

1. Population status 1. Lease

2. Habitat status 2. Easement

3. Habitat requirements 3. Management agreement
4. Management techniques 4. Exchange

5. Taxonomic studies 5. Withdrawal

6. Demographic studies 6. Fee title

7. Propagation 7. Other

8. Migration

9. Predation Other - 0
10. Competition
11. Disease 1. Information and education
12. Environmental contaminant 2. Law enforcement
13. Reintroduction 3. Regulations
14. Other information 4. Administration

Management - M

. Propagation

Reintroduction

Habitat maintenance and manipulation
Predator and competitor control
De~redation control

. Di_=ase control

. Other management

SNOYOT WA -

Recovery Action Priorities (Column 4):

1 - An action that must be taken to prevent extinction or to prevent the
species from declining irreversibly in the foreseeable future.

2 - An action that must be taken to prevent a significant decline in the
species’ population/habitat quality or some other significant
negative impact short of extinction.

w

- A1l other actions necessary for full recovery of the species.
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General Plan Task

Category

N Develop habitat
restoration plan

L1 Inplesent habitat
restoration plan

Il Develop study plan

I Conduct studies

02 Reduce on-going
adverse actions

1) Nininize isolation

[ Decrease incidence
of disease

W Reduce adverse

genetic exchange
above Bankbead Dam

Task
Nuaber

1.2

Ul

il

%

1.0

slo

Priority Task

Duration
2 | year
2 Continuous
] 1 year
2 Continuous
] Continuous
3 Continuous
3 Continuous
k] Continuous

'/ Alabasa Departmentof Conservation and Natural Resources

Soil Conservation Service

Environmental Protection Agency

Bureau of Land Nanagement

THPLEMENTATION SCHEDULE

Region

|

Divigion Other

FVB

g8 8 =8 3 &

2

N,

ALYy

ALY

ALY

ALY/

ALY

Ay

ML

1

Hormal

Nornal

Normal

Normal

Office of Surface Mining

U.8. Forest Service
U.8. Aray Corps of Bngineers

U.8. Geological Survey

Fr 2
operat-
ing

operat-
ing

operat-
ing

operat-
ing

Alabama Geological Survey

fi

costs

costs

costs

costs

Comnents/
Notes

Costs To be detersined.

As determined by 2.2.

As determined by 2.2.

As determined by 2.2.

Alabana Surface Mining Commission
Alabana Dept. of Industrial Relations
Alabasa Dept, of Bnvironmental Management
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