
.c' .~ -@~ mgmenls is nnl yelossilied bone, and serves as "",sowoe of DNA 1

TECHNIQIJFA~ Scutes are notched using a nail clipper and resulting fragments

-~~Y are placed in 1 ml of 70% ethanol at collection and stored at -20°C

for up to one year. Nail clippers are rinsed in 100% ethanol and

A Non-destructive S rce f f H t hI" allowed to air dry between samples. Prior to extraction, individual
00 o. rom a c mg fragments are removed from the ethanol and rinsed in 50JJl high TE

Freshwater Turtles for Use m PCR Base Assays (100mM Tris-base, 4OmM EDTA, pH 8.0) for approximately one

minute, then placed in 25~ extraction buffer (1 OrnM Tris-base [pH

s. W. MOCKFORD 8.3],50mM KCl, 0.8% Tween 20) t~ which 2.?~ of ProteinaseoK

Depanment of Biology, Dalhousie University (1 mg/ml) has been added. The extractIon buffer IS mcubated at 45 C

Halifax, No,'a Scotia. Canada, B3H 4H6 overnight, and subjected to centrifugation at 11000 g for 1 minute.

e-mail: mockford@ioS2.dal.ca 20~ of the supernatant is pi petted into a new tube. We use the un-

diluted product of this crude extraction in PCR reactions for
J. :-" WRIGHT. ..microsatellite assays.

Depanment of BIology, DalhousIe UnIversIty ...
Halifax, Nova Scotia, Canada, B3H 4H6 While this crude extraction can be used directly, the DNA is likely

e-mail: jmwright@dal.ca contaminated with proteins (A2601 A280 < 1.0) and may not be stable

for long term storage. Where longer storage is desired DNA can be

B . I D M.SNYDA ERd . U ..precipitated in 1/l0 volume 3M sodium acetate and 2 volurnes cold
wogy epanment, ca IQ nlverSIt)' 100% th I F II d .. 25 '11

WoIfii//e, Nova Scotia, Canada, BOP IKO e ano. ~ owmg precipitation an resuspenslon m ,...
~-mail: marlene.snyder@acadiau,ca TE the average YIeld per fragment was 3.02Jjg (SE 1.02, N = 12;

and Beckman DU-64 spectrophotometer) with an A260/A280 of 1.56

T. B. HERMAN (SE 0.22, N = 12). The comparison of absorbance at 260nm and at
Biology Department, Acadia Unn'ersit;\' 28Onrn provides a measure of the purity of the DNA; pure DNA =

Wolfville, No,'a Scotia, Canada, BOP J KO 1.8.
e-mail: tomherman@acadiau.ca Seventy-eight percent of samples were successfully PCR ampli-

In recent years, a number of turtle species have been designated ~ed in the first ~ttempt ~T?m.the crude extraction, and ~s did not

at risk. The Committee on the Status of Endangered Wildlife in Impr<?v.e followmg prec~pltatlO~. Subsequent PCR reactions of. the

Canada (COSEWIC) currently lists five turtle species: leatherback re~almng samples required a~Justme.nt of th~ DNA conc~ntratl.on.

turtle (Dennochelys coriacea; endangered), eastern spiny softshell This pr~ocol has been used m a varIety of tissue types IOcludmg

turtle (Apalone spinifera; threatened), Blanding's turtle (Emydoidea muscle tIssue ~Mc.co.nnell et al. 1995) and fish eyeballs (Ruzzante

blandingii; threatened), spotted turtle (Clemmys guttata; vulnerable), et al. 1996) With slffi11~ result~ (D. Cook: pers. com.m.).
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fingerprinting and its application to fisheries and aquaculture. J. Fish known from preliminary surveys to harbor the sand skink (McCoy
BioI. 47:29-55. ..et al. 1999). We had little a priori infonnation about the abundance

PRIOR, K. A:, H. L. GIBBS, AND P. J: W~ITEI:IEAD. 1997. Population genetic at the seven sites, which made it difficult to decide how many cover
St.ructure m the black rat snake: Implications for management. Conserv. boards and pitfall drift fences to install. We settled on a density of I
BioI. 11:1147-1158. board 100 " ( tal f ~ bo d h .

)R D E C T T D C 1996 S t. I d t I cover per m- a to 0 lour cover ar sat eac site,
L'7ZANTE, .., ..AGGART, AND. OOK. .pa la an empora b d . d. Th . d .. I th th d .

variation in the genetic composition of an aggregation of larval cod (Ga- ase on prevlous.stu le.s. IS enslo/ IS ower an e enstty

Jus morhua) on the Scotian Shelf, cohort contribution and genetic sta- recommended for mtenslve field studies (e.g., Fellers and Drost
bility. Can. J. Fish. Aquat. Sci. 53:2695-2705. 1994), but higher than the density employed in previous compara-

STANDING, K. L., I. P. MORRISON, AND T. B. HERM.o\N. 1995. Notching scheme tive studies (e.g., Campbell and Christman I 982b; Grant et al. 1992).
for hatchling Blanding's turtles in Kejimkujik National Park. On file at We installed pitfall drift fences at a four-fold higher density than
the Centre for Wildlife and Conservation Biology, Acadia University. cover boards (a total of 16 at each site), Although matched num-
Wolfville, Nova Scotia. bers of cover boards and pitfall drift fences at each site would have

WIBBELS, T., J'I:IANSON, ? BALAZS, Z. H~IS-STA~: AND B. PHILLIPS. 1998. provided a parsimonius experimental design, we installed additional
Blood sampling techmques for hatchlIng chelofilld sea turtles. Herpetol. pitfall drift fence~ to provide the higher level of trapping intensity
Rev. 29:218-220. that we thought would be required to estimate overall activity and

reflect total abundance accurately (see below).
'"' A pitfall drift fence consisted of a 2 m length of aluminum flash-

Comparing the Use of Pitfall Drift Fences and ing with two 3.8 L buckets countersunk at each end, so that indi-
S .viduals diverted by the fence fell into the buckets, The combined

Cover Boards for ampllng the Threatened lengths of the 16 drift fences at a site approximately equals the

Sand Skink (Neoseps reynoldsl) combined lengths of the four drift fences in a standald pitfall drift

fence array (Campbell and Christman 1982b), but the number of
0 I pitfall traps is quadrupled. We assumed that the increase in the num-

PHILLIP E. sun N ..
HENRY R MUSHINSKY 1.2 ber of traps per meter of drift fence would Increase the chance of

.and capturing individuals of the small sand skink. Pitfall drift fences
EARL D.McCOY 1.2.3 were centered on 16 stakes, evenly spread over a 20 m X 20 m area.

.Drift fences were buried to a depth of 30 cm. to ensure that indi-I Department of B~olog'y and 2Center to: Urban &oIogy viduals would not pass under them. Buckets were countersunk to

University of South Florida
Tampa, Florida 33620-5150, USA depths between 3 cm and 8 cm ~low ground surface. The bottom

JCorresponding author; e-mail: mccoy@chuma.cas.usj:edu of each bucket was perforated WIth at least ten 0.32 cm holes to
promote drainage, and a lid was positioned over the bucket on

The sand skink (Neoseps reynoldsi Stejneger) is a fossorialliz- clothespin supports to provide shade. We placed a layer of sand, at
ard found only in xeric upland habitats (sandhill, scrub, scrubby least 5 cm deep, in each bucket to provide substrate for burrowing.
flatwoods) in central Rorida, USA. It is a small species, adults typi- A cover board consisted of a 1.27 cm-thick piece of plywood, 60
cally are only 100-130 mm in total length, and it displays a variety cm x 60 cm, which is intermediate in size to those used in most
of morphological characters probably related to a fossorial exist- previous studies, 30 cm X 30 cm to 66 cm X 133 cm (Fellers and
ence. Among these characters are small limbs, lateral grooves to Drost 1994; Grant et al.1992). One cover board was placed at ran-
accept limbs during subsurface locomotion ("sand swimming"), dom within each quarter of the grid created by the pitfall drift fences
wedge-shaped head, subterminal jaw, and small eyes. at a site. The area where a cover board was placed was gently raked

The sand skink is a federally threatened species, with poorly- to bare sand and then leveled, so that the cover board rested on the
understood patterns of distribution and abundance among habitats ground at all points. In a few places where roots were at the sur-
(Campbell and Christman 1982a; Christman 1992; Cooper 1953; face, sand was added to create a uniform sandy surface under a
McCoy et al. 1999; Myers and Telford 1965; Telford 1959; U.S. cover board.
Fish and Wildlife Service 1993). The development of precise meth-
ods for recognizing patterns of distribution and abundance is vital
to its recovery (U .S. Fish and Wildlife Service 1993). A first step in
developing such methods is to compare how well different saffi- 8

pIing techniques detect its presence and accurately reflect its abun-
dance. We compared two common herpetological sampling tech- 6
Diques, pitfall drift fences and cover boards. >-

Recent studies of the sand skink have used pitfall drift fences ~
almost exclusively (e.g., Andrews 1994; McCoy and Mushinsky !Y 4
1994; McCoy et al. 1999; Mushinsky and McCoy 1995). Pitfall ~
drift fences are effective in capturing individuals, but they are rela- III
tively expensive to construct and maintain. Cover boards (Grant et 2
al. 1992), on the other hand, are relatively inexpensive to construct
and maintain, but are not as effective as pitfall drift fences in cap-
turing individuals. Although individuals occasionally may be found 01(1) 2 3 4 5 6(2} 7 8 9 10 11(3} 12 13 14 15 16{4)
under cover boards and other kinds of ground cover, they are not NUMBER OF PtTFAU. DRIFT FENCES (COVERBOARDS)
constrained to remain there. The fact that they do not constrain in-
dividuals may not necessarily be a shortcoming of cover boards,
however, in many studies of the sand skink. FIG. 1. Efficiency of detection (reciprocal of number of days to detect

We compared the relative effectiveness of the two sampling tech- presence x 100) for 1-4 cover boards (open circles) and 1-16 pitfall drift
Diques at seven sites, all of which were in scrub habitat and were fences (closed circles).
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