TALE OF TWO TURTLES:

Conservation of the Blanding's Turtle and Bog Turtle

by Erik Kiviat

A great challenge of the next century is the conservation of
the multitudinous animals and plants that are in decline
worldwide. Because so many species are in trouble, and
economic resources are limited, society's scientific and plan-
ning skills must be focused on the habitats and ecology of
declining species such that we may protect them where they
occur, and not waste precious money and time in the wrong
places. The bog turtle (Clemmys muhlenbergii) and the Bland-
ing's turtle (Emydoidea blandingii) of North America are
listed as endangered or threatened in many of the states and
provinces where they occur,"’ﬁ’3 and many turtle researchers
believe these species are under severe stress. I will discuss
the Blanding's and bog turtles, with examples from east of the

Fig. 1. Blanding's turtle. Photo by Esther Kiviat.
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Hudson River in New York, to show how conservation biolo-
gy research can provide tools for environmental planning.

The bog turtle (Fig. 5, p. 7) occurs in 13 states from Georgia
to Massachusetts. There is a gap between southern Virginia
and northern Maryland; the population in western Pennsylva-
nia may be extirpated and the range in western New York has
contracted.® The Blanding's turtle is present in 16 states and
Canadian provinces from Nebraska to Nova Scotia,>” but is
absent from large areas within this range. East of Ohio, there
are Blanding's turtles in: 1. Dutchess County, New York; 2.
The St. Lawrence River corridor - Ontario Lake Plain; 3.
Eastern Massachusetts, the southeastern corner of New
Hampshire, and the southern tip of Maine; and 4. A small
area of southern Nova Scotia. The only states that currently
have both species are New York and Massachusetts; only in
New York are both known within a single county (Dutchess).

The Blanding's turtle (Figs. 1-2) reaches a maximum cara-
pace (upper shell) length ca 255 mm and becomes sexually
mature at about 190 mm. The carapace is elongated, high-
domed, and blackish with faint light speckles that stand out
when wet. The plastron (under shell) is dull yellow with 12
large black blotches, one on each scale; there is a plastral
hinge but the Blanding's cannot close up tightly like box
turtles. The head and very long neck are patterned rather like
the shell, except that the chin and throat are solid lemon-
yellow. Adult males are larger than females, and have a
concavity in the posterior lobe of the plastron and a thickened
tail base.

The bog turtle is one of the smallest North American turtles,
with a maximum carapace length ca 110 mm. The carapace is



usually dark gray or brown, but some individuals have a dull
orange "sunburst” pattern. The bog turtle's plastron may be
dull brown or dark yellow, or may show a black-and-yellow
pattern less distinct than that of the Blanding's. The head and
neck are brown, with a distinct, large, orange, red, or yellow
blotch on each side behind the eye. Adult males have a more
concave plastron and a thicker tail base than females.

Fig. 2. Blanding's turtle (underside). Drawn by Kathleen A. Schmidt.

Both turtles have a great need for solar heat in order to attain
body temperatures optimal for foraging, digestion, social
behavior, and escape from predators. Heat-seeking behavior
is especially prominent in spring in New York. The bog turtle
becomes active in April. In spring, it is more visible on warm
sunny days in the open, low vegetation of wet meadows, but
in summer the bog turtle may be more active in the shade or
burrowing in cool, soft sediments. Bog turtles bask on sun-
warmed soil, dead plant material, sedge tussocks, and in
other fast-warming microhabitats. Much food, principally
mollusks and other invertebrates, seems to be captured in the
sediments, where the bog turtle burrows extensive]y.6 During
hot, dry periods of summer, bog turtles may remain beneath
the surface for long periods. Nesting occurs in June, when a
female lays a clutch of 3-5 eggs in a small excavation in the
top of a sedge (Carex) tussock or a peat moss (Sphagnum)
hummock in the wetland. Bog turtles enter hibernation in
mid-fall; the hibernaculum may be in a spring hole, beneath
the woody root crown of an alder or other robust woody
plant, in a muskrat burrow, or under a muskrat lodge or stone
wall.

The Blanding's turtle emerges from hibernation in late March
or April. During the spring, individuals are active in warm
weather and apparently sluggish during cold spells. The tur-
tles bask perched on logs or muskrat lodges, but more often
with part of the carapace emerging from the floating layer of
living and dead plant material (the neuston) on the water
surface. While basking thus, Blanding's turtles often hold
their heads beneath the surface and slowly move their necks
from side to side, apparently foraging. Snails, fingernail
clams, aquatic insects, other large invertebrates, and tadpoles
are probably the principal foods in Dutchess County. In late
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May and June, a female migrates overland from her spring-
time wetland habitat, sometimes travelling more than a
kilometer, and lays a clutch of 5-18 eggs® in a nest dug in
well-drained, loose, sunny soil. Nest sites are often in gar-
dens, house yards, and other disturbed habitats® within ca
1000 m of suitable springtime habitats such as buttonbush
pools. In summer, Blanding's turtles often move to ponds
with deep, cool water. Hibernation begins in mid-fall, in
some cases in the same wetlands used in springtime.

The two turtles have other aspects in common. Both species
move through wetlands or overland, on short and long time
scales, to optimize the use of their environment. Both are
affected by predation by raccoons and other animals, as well
as by road mortality. And both turtles seem to require calcar-
eous (calcium carbonate charged) groundwater in at least
portions of the habitat complex. Habitat chemistry has been
studied but little in New York; however, the flora indicates
that the rivulets, pools, and flats of the bog turtle habitat tend
to be quite calcareous, and the moats and pools of many
Blanding's turtle wetlands are probably more calcareous than
the surrounding upland surface soils. (This does not neces-
sarily apply to habitats in other regions; a species may have
different habitat affinities and physical-chemical tolerances in
different geographic areas.)

The habitats of the Blanding's turtle and bog turtle (Table 1)
must be considered as "habitat complexes." Each species
focuses critical activities on a certain habitat type, but other
habitat types are used within a normal annual cycle, during
infrequent events such as droughts, and over periods of
longer-term hydrologic and vegetational change. The crucial
habitat for the Blanding's turtle is the springtime foraging and
basking habitat (Fig. 3). These deep, fluctuating pools are
often dominated by buttonbush (Cephalanthus occidentalis)
thickets alone or with other tall shrubs. Other prominent
species may be red ash (Fraxinus pennsylvanica), red maple
(Acer rubrum), beggar-ticks (Bidens spp.), certain grasses,
yellow water crowfoot (Ranunculus flabellaris), water-lilies
(Nymphaea, Nuphar), certain pondweeds (Potamogeton spp.),
certain bladderworts (Utricularia spp.), duckweeds (Lemna,
Spirodela, Wolffia), and floating liverworts, Sedges (Carex),
cattail (Typha), common reed (Phragmites australis), and
willows (Salix) may be present but rarely cover large areas.
Indicators of Blanding's turtle habitat include: Buttonbush in
abundance, short-awn foxtail grass (dlopecurus aequalis),
pale mannagrass (Torreyochloa pallida), and the aquatic
liverworts Ricciocarpus natans and Riccia fluitans. The rare
coontail Ceratophyllum echinatum has been found in a few
habitats. Some springtime habitats are flooded swamps with
dead trees. Blanding's turtles also use intermittent woodland
pools and acidic bogs lacking most of the above-mentioned
indicators, if those habitats are within several hundred meters
of buttonbush pools.

Springtime foraging and basking habitat is also crucial for the
bog turtle, and the best units may also serve as nesting and
nursery areas. These "harsh fen" habitats are meadows with
low tussocks interspersed with bare soil; shrubby cinquefoil
(Porentilla fruticosa) and low, narrow-leaved sedges (Carex



spp.) dominate; many other plants of wet, sunny, calcareous
habitats are present, but grasses and tussock sedge (Carex
stricta) generally are not common. The habitats have ele-
ments of the "rich sloping fen," "rich graminoid fen," and
"rich shrub fen" described by Reschke.’ Indicators of bog
turtle habitat include: shrubby cinquefoil in abundance, grass-
of-Parnassus (Parnassia glauca), the sedges Carex flava, C.
lasiocarpa, C. sterilis, and C. hystericina, the spike-rushes
Eleocharis elliptica and E. erythropoda, beak-rush (Rhyn-
chospora alba), muhly grass (Muhlenbergia glomerata),
Juncus nodosus and certain other rushes, mountain-mint
(Pycnanthemum virginianum), brook lobelia (Lobelia kalmii),
the goldenrods Solidago patula and S. uliginosa, autumn
willow (Salix serissima), alderleaf buckthorn (Rhamnus alni-
Jfolia), red-osier dogwood (Cornus sericea) especially when in
dense low patches, and selaginella (Selaginella apoda). Many
of the indicators listed are also found in habitats not suitable
for the bog turtle, and any given suitable habitat is unlikely to
have all the indicators. Thus a few tufts of indicator plants do
not make a habitat, but the species composition, abundance,
and vigor of the flora provide the knowledgeable biologist
with a wealth of information. Southeastern New York bog
turtles sometimes occur in tussock sedge meadows and other
wetlands quite unlike the habitat just described. It is unclear if
these are degraded habitats, ancillary habitats within ca 400 m
of focal harsh fen habitats, or suitable habitats having as-yet
unidentified special features.

The habitats (Table 1) of the bog turtle and Blanding's turtle
are at opposite ends of the wetland depth spectrum, yet both
habitats are characterized by shrubs that are otherwise
uncommon, both are apparently conditioned by groundwater
discharge, and both function as temperature regulators and
refuges from competition and predation. Despite the differ-
ences in the geographic ranges, habitats, and other aspects of
the bog turtle and Blanding's turtle, the threats to both species
are similar: human alteration of habitats, vegetation change,
predation by raccoons and other animals, road mortality, and
collecting.

Warm in spring, cool in summer

Shrub thickets, especially Cephalanthus

Fallen trees for basking perches

Dense sun-warmed neuston
(floating plants, detritus, algae)
used for basking and foraging

Inlet and outlet
very small ar absent]

Fig. 3. Focal springtime habitat of the Blanding's turtle in Dutchess
County, New York (schematic), showing thermal characteristics. Drawn
by Erik Kiviat.
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In the environmental planning arena, consultants, staff of
public agencies and private groups, land owners, and other
involved persons must make decisions about the selection and
configuration of development sites, and the conservation and
management of special habitats on and around development
sites or in nature reserves. Of necessity, these decisions are
ordinarily made with incomplete information about the rela-
tionships between the impacts of proposed land use and rare
species. This imperfect world, however, does not mean that
decision makers need act blindly or be swayed by inaccurate
or distorted information. Experienced conservation biologists
implicitly or explicitly use a procedure that might be called
"ABCD." This is species- or habitat-specific, and comprises
four steps: A. The prediction of potential habitat from topo-
graphic maps, soil maps, wetland maps, and aerial photo-
graphs, within the historic and potential geographic range of
the species; B. The assessment of habitat suitability in the
field, interpreting soil and water conditions, indicator flora,
and cultural influences; C. Searching for the rare species or
plant community in the appropriate season, time of day,
microhabitat, and with a standardized minimum effort; and
D. Conservation of habitat and species (or community). Steps
B-D each follow the previous step only if an acceptable
threshold is attained.

For the Blanding's turtle in Dutchess County, the ABCD
procedure works like this.

A. Soil maps, U.S. Geological Survey topographic maps,
National Wetland Inventory maps, and airphotos used to
locate wetlands of any size within 500-1000 m of gravelly
or sandy upland soils (usually glacial outwash, most often
Hoosic soil series), within Dutchess County excepting the
four easternmost towns;

B. Wetland soils with organic surface layers, water 25-120
cm deep in springtime, minor or no inlet and outlet, tree
fringe but not a closed tree canopy, and a major component
of tall shrubs (commonly buttonbush), or wetlands with 25-
120 cm deep water in spring and within ca 500 m of wetlands
having the other characteristics;

C. Live-trapping and visual observation with binoculars, for 5
continuous 24-hour periods during mild weather (water sur-
face or neuston 25-36 C) 1 May to 16 June, using at least 20
(preferably 25) traps, covering all suitable habitat within at
least 1000 m radius of the site of concern;

D. Maintenance of suitable hydrologic, chemical, and vegeta-
tional conditions in wetlands; no new construction of public
roads, and management of vehicles, farm equipment, and
construction equipment to prevent turtle mortality within at
least 1000 m of wetland habitats or within more limited
Blanding's turtle terrestrial movement areas if these are
known ("Turtle Crossing" signs, speed bumps, speed limits,
seasonal restrictions, and other techniques might be used);
elimination of hazards such as swimming pools lacking turtle
guards, or abandoned soil test pits, within 1000 m; and provi-
sion of passages through potential movement barriers such as
partly-buried fences or stone walls (potential off-site impacts






