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Drift fencing, commonly used to inventory herpetofaunal com-
munities, typically biases against catching large snakes, turtles, 
and species with arboreal, fossorial, or sedentary habits (Campbell 
and Christman 1982; Dodd 1991; Gibbons and Semlitsch 1982). 
Whereas a variety of drift-fencing materials have been employed, 
most researchers use aluminum or galvanized valley (i.e., flash-
ing) because it is readily available, relatively easy to install, self-
standing, and durable. Proper installation of metal valley requires 
digging a trench, however, a difficult task in wetlands with un-
consolidated substrates or standing water. 

The Florida Game and Fresh Water Fish Commission 
(FGFWFC) has begun using a new drift-fencing material, silt fenc-
ing, to survey herpetofaunal communities in both hydric and ter-
restrial habitats. Silt fencing, a woven polypropylene material used 
to control sediment runoff at construction sites, is available from 
several suppliers in various widths and lengths with variable spac-
ing for attached stakes. A 30.5 m long roll of silt fencing from a 
Tallahassee, Florida, supplier cost $27.50, 1/3 the cost of an equal 
length of 50.8 cm wide galvanized or aluminum valley. We used 
silt fencing of 91.4 cm width that came attached by heavy staples 
to 122 cm long wooden stakes placed at ca. 2.5 m intervals. 

The woven material of silt fencing is permeable to water, which 
decreases pressure on the fence and minimizes trap displacement 
by flowing water deflected along the fence. Silt fencing can be 
installed in situations with flowing water, if the velocity and vol-
ume of the water is not too great. If installed across small streams, 
silt fences should be placed to allow some water to flow under-
neath the fence. If the flowing water carries a high sediment load, 
sediment accumulation along the upstream side of the fence may 
eventually render the fence ineffective. 

Silt fences can be installed quickly in wetlands with soft sub-
strates lacking large roots (e.g., muck) by sequentially pounding 
the stakes into the ground. The bottom edge of the silt fence should 
be held taut during installation; after installation, any sagging 
material along the top edge can be tightened by stapling it to an 
adjacent stake. Stakes should be sunk deep enough so that ca. 15 
cm of the lower skirting of the silt-fencing material can be pushed 
below the surface of the substrate with a garden spade. Tamping 
along the fence with one's feet after the fence is installed seals up 
the trench. 

In terrestrial habitats, or hydric situations with large roots or 
extensive root mats, silt fencing can be installed by the usual tech-
nique of digging a trench (see Corn 1994). Because silt fencing is 
much more flexible than valley, the depth and overall symmetry 
of the trench are not as critical as when installing valley. Subsur-
face roots or rocks also can be left intact with silt fencing without 
sacrificing the integrity of the fence. A guide rope to dig along 
helps while installing drift fences in standing water or in dense 
ground cover. 

Typically, silt fences are not reused, especially if plant roots 
have grown through the buried portion of fencing. Silt fences used  

to sample wetland habitats for five months were removed and re-
used the following year before being discarded, however. No no-
ticeable deterioration of silt fences occurred in studies lasting one 
year or more, but broken stakes had to be replaced occasionally. 

The FGFWFC has used single 15 m long drift fences to sample 
hydric habitats and a three-fence array design, modified from Jones 
(1986) by the addition of single- and double-opening funnel traps, 
to sample both hydric and terrestrial habitats. Pitfall traps (e.g., 
19-liter buckets) could be used along silt fences, although the flex-
ible material of silt fencing would make proper placement of pit-
fall traps more difficult than along metal valley. Properly con-
structed and placed funnel traps will capture the same species, 
except for large turtles, as pitfall traps and are better than pitfall 
traps at capturing certain anurans and large snakes (pers. observ.). 
Funnel traps can function during high water levels, unlike pitfall 
traps. 

Funnel traps are fashioned from 91.4 cm wide aluminum win-
dow screen fastened together with ordinary office staples, form-
ing finished traps ca. 86 cm long. I typically use double-opening 
funnel traps 20 cm in diameter with funnel openings 5 cm in di-
ameter and single-opening funnel traps 25 cm in diameter with a 
funnel opening 6 cm in diameter. Funnel traps are shaped into 
semicircles, so the flat side can fit tightly to the substrate. All traps 
are provided with sponges to help prevent desiccation of trapped 
animals. 

Funnel traps typically are held in place along the fence by lean-
ing shade covers over them. Shade covers consist of 41 x 41 cm 
squares of 6 mm thick masonite. Traps may be staked in place or 
even attached to the material of the fence to prevent displacement 
by flowing water or animals. In aquatic situations, I opt to keep 
traps tight to the substrate instead of suspending them along the 
water surface. 

Drift-fencing studies using silt fencing and valley in compa-
rable habitats produced similar trapping success, although arbo-
real lizards may have been less susceptible to trapping along silt 
fences because the woven material was climbed more readily. 
Anolis carolinensis commonly were observed climbing silt fences 
and hiding under shade covers, but they were not captured in pro-
portion to their observed abundance. 

Screen funnel traps along silt fences in Florida captured 21 frog, 
18 salamander, one crocodilian, twelve turtle, ten lizard, and 32 
snake species. Traps captured many aquatic species, including two 
species each of Siren, Pseudobranchus, and Amphiuma; three spe-
cies of Regina; four species of Nerodia; Farancia abacura; and 
Alligator mississippiensis <1 m long. If traps were placed tight to 
the fence and substrate, they efficiently sampled small animals, 
such as amphibian larvae and metamorphs, reptile neonates, Acris 
spp., Gastrophryne carolinensis, Pseudacris ocularis, Eurycea 
quadridigitata, Scincella lateralis , Storeria occipitomaculata, and 
Tantilla relicta. Immature individuals of large turtle species (i.e., 
Apalone ferox, Chelydra serpentina, Deirochelys reticularia, Go-
pherus polyphemus, Pseudemys floridana, P. nelsoni) and large 
snakes (e.g., Agkistrodon piscivorus, Crotalus adamanteus, 
Drymarchon corais, Masticophis flagellum, Pituophis 
melanoleucus) were captured occasionally. Species with arboreal 
(e.g., five Hyla spp., Anolis carolinensis, Eumeces laticeps, Elaphe 
obsoleta, Opheodrys aestivus) and fossorial tendencies (e.g., Am-
bystoma talpoideum, A. tigrinum, Rana capito, Eumeces egregius) 
also were captured, although some of the species, particularly 
hylids, were under-sampled. I was successful in trapping species 
infrequently seen in Florida, including Hemidactylium scutatum, 
Pseudotriton montanus, and Agkistrodon contortrix. 

Silt fencing is more cost-efficient than valley for short-term stud-
ies because it is less expensive and requires less installation time. 
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Silt fencing may be more effective than valley during high water 
periods because of its greater height. Silt fencing also may prove 
more of an obstacle to large snakes or climbing animals than val-
ley because of its greater height, although the woven material and 
presence of stakes on one side of the fence may make silt fencing 
easier to climb. 
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Knowledge of the age of animals studied in the wild is neces-
sary for accurate growth and life history studies. Techniques for 
determining age typically involve marking the animal with an in-
ternal chemical dye, external tattoo, tag, or by notching a body 
part; recaptures of marked animals allow researchers to document 
growth over a known time period. 

Oxytetracycline, when injected into muscle tissue, will deposit 
in all calcified structures and fluoresce under ultraviolet light (Frost  

et al. 1961; Harris 1960). For age validation in fish, researchers 
have used cross sections of oxytetracycline-labeled otoliths 
(Beamish and Chilton 1982), dorsal spines and fm rays (Beamish 
and McFarlane 1983; Cass and Beamish 1983; Meunier and Pas-
cal 1981), and vertebrae (Gruber and Stout 1983; Holden and Vmce 
1973; Smith 1984). Phalanges (Castanet 1985; Smirina 1972), flat 
bones (Castanet and Naulleau 1985) and femurs (Roberts et al. 
1988) have been used in amphibians and reptiles. With the excep-
tion of studies using marked phalanges and fin rays, methods for 
age and growth determination require that the animal be sacri-
ficed; this poses a problem in studies of endangered species. To 
address this limitation, we developed a non-lethal bone biopsy 
technique that removes a section of tetracycline-labeled humerus 
showing the fluorescent band and all growth layers (Klinger and 
Musick 1992). 

From 1985 to 1990 fourteen Caretta caretta (59.1-96.2 cm 
straight-line carapace length) and two Lepidochelys kempi (55.0 
and 68.2 cm SCL) were biopsied. The turtles were anesthetized 
with a combined solution of 10 ml Ketamine HC1 (100 mg/cc) 
and 1 ml Acepromazine (10 mg/cc) [Fort Dodge Laboratories, Fort 
Dodge, Iowa, USA] by direct administration (at a rate of 20-30 
mg/kg body weight) into the dorsal cervical sinus. Turtles became 
torpid within five to ten minutes and showed no evidence of dis-
comfort or distress. The mid-ventral surface of either foreflipper 
was incised distal to the scapulo-humeral joint, and the triceps 
brachii and internal brachial muscles were separated to expose the 
humerus. Involuntary muscle contractions noted at initial incision 
ceased at the point of deep muscle separation. A Michelle Tre-
phine bone corer (Miltex, Lake Success, New York, USA) was 
used to excise a 3 mm (for L. kempi) or 6 mm plug (for Caretta) 
from the flat ventral surface of the humerus just distal to the 
deltopectoral crest (see Zug et al. 1986). The incision was closed 
with non-absorbable nylon suture material and biopsied turtles were 
radiographed post-surgery. 

Turtles were kept dry for 24 h (eyes moistened every hour) and 
then placed in shallow pools. Typically, sutures were removed af-
ter two weeks and the turtles were released into the wild after a 
one month recovery period. All but one loggerhead survived the 
operation and recovery period. One loggerhead that we biopsied 
survived the recovery period but was found dead on a North Caro-
lina beach one month after its release. The exact cause of death 
for each of these turtles is unknown. Both L. kempi survived the 
biopsy procedure and were released. 

Long term effects of the 1985 biopsy procedure are suggested 
by the condition of a single loggerhead recaptured in 1987 and 
1988. Radiographs taken of the site of biopsy showed partial fill-
ing of the bone structure. When recaptured again in 1988, appar-
ently healthy, radiographs showed the 1985 biopsy site to be com-
pletely filled in. 

Bone biopsy is a useful tool for acquiring age and growth records 
of vertebrates without the undesirable consequences of lethal 
sampling. Although a licensed veterinarian is required to conduct 
the procedure, it is relatively simple and logistically feasible for 
most turtle monitoring programs. While sample size is limited, 
available recaptures of biopsied turtles suggest that this technique 
does not compromise the swimming behavior of these migratory 
animals. 
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Podocnemis vogli. Illustration by Dan Holland. 
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Cloacal thermistor or thermocouple probes and temperature-
sensitive implanted or ingested radiotransmitters have been used 
successfully to measure internal body temperatures of reptiles 
under field and captive situations (Avery 1982; Kenward 1987). 
Both methods are invasive and require capture and handling of 
animals. A new method that utilizes a non-contact temperature 
reader equipped with a laser-sighting device is gaining popularity, 
particularly within the zoo community (R. Hudson and J. Wines, 
pers. comm.). With this type of device, skin surface temperature 
can be read accurately from a distance of several meters (depend-
ing upon animal size) with little or no disturbance to daily activity 
patterns. While the non-contact temperature reader permits accu-
rate measurement of skin surface temperature, it does not provide 
direct information about internal body temperature. We used a non-
contact temperature reader in captive juvenile Cuban rock igua-
nas, Cyclura nubila, to develop a method for experimentally de-
riving the relationship between skin surface temperature and in-
ternal body temperature. 

Mid-dorsal skin surface temperatures of 41 juvenile iguanas 
(mass range 120-850 g) were measured from a distance of 1 meter 
over 30 days during March and April, 1995. We used a Raytek 
RayngerTM PM non-contact thermometer equipped with an FDA 
class Ma laser sighting device (accuracy rated to ± 1°C; Raytek, 
Inc., Santa Cruz, California, USA) to measure temperatures be-
tween 1200 and 1300 h each day. All individuals had been fed and 
allowed to bask for at least 30 minutes. Mean ambient tempera-
ture within the enclosure was 28.5 + 0.2°C and five ceramic infra-
red heating elements distributed throughout the enclosure provided 
localized basking areas with temperatures up to 45°C. Mean skin 
surface temperature for the 41 juveniles was 35.2 ± 0.2°C. 

In order to derive a formula for estimating internal body tem-
perature, we characterized the relationship between body mass, 
skin surface temperature, and internal body temperature between 
October, 1995, and January, 1996, in 9 of the original group of 41 
juveniles (mass range 210-1450 g). Each iguana was placed in a 
restraint directly under a ceramic heating element that had been 
allowed to cool to an ambient temperature of 27°C. After the heat-
ing element was again turned on, internal body temperature was 
monitored once per minute for the next 35 minutes by a thermistor 
probe inserted into the cloaca; mid-dorsal skin surface tempera-
ture was measured using the non-contact thermometer at the same 
time. The relationship between skin surface temperature (T s) and 
internal body temperature (Tb) was determined by regression for 
each of the 9 juveniles over the period of linear temperature in-
crease. A second regression equation describing how the slope of 
this relationship changed with each individual's body mass was 
then derived: 

Slope of (Ts,Tb) relationship = -0.0003(mass) + 0.926 	(1) 
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As expected, the slope of the (T s,Tb) relationship (range 0.457-
1.143) was shallower for animals with larger body mass due to 
their slower rate of heating compared to smaller animals. 

Using equation (1), the slope of the (T s ,Tb) relationship can be 
determined for any juvenile Cyclura nubila, provided its mass is 
known. At any ambient temperature (T a), the animal's estimated 
internal body temperature can be predicted from its skin surface 
temperature using the following equation: 

Estimated Tb = (slope of [T s,Tb] relationship)(T s  - Ta) + Ta 	(2) 

To examine the predictive accuracy of this method, we again 
took mid-day skin surface temperatures on 8 of the original group 
of 41 juveniles using the non-contact thermometer in January, 1996. 
At testing, the ambient temperature was 26.1°C. Immediately fol-
lowing measurement of skin surface temperature, each iguana was 
captured and its internal body temperature taken with a cloacal 
thermistor probe; predicted internal body temperatures differed 
from measured internal body temperatures by 1.7 ± 0.3°C (Table 
1). Overestimates were slightly more common than underestimates 
(5 of 8 cases), but the magnitude of error was similar in both di-
rections. These results suggest a fairly high degree of predictive 
ability for this technique, particularly given the limits of the non-
contact temperature reader. Having validated this method, we pre-
dicted mean internal body temperature for the original 41 juve-
niles to be 33.8 + 0.1°C. 

TABLE 1. A comparison between measured and predicted internal body 
temperatures in 8 juvenile Cyclura nubila. 

Mass (g) Ts  °C (Ts,Tb) 
Predicted 

Tb °C 
Measured 	Predicted 

Tb °C 	minus actual 

115 27.8 0.891 27.6 25.0 2.6 
500 36.1 0.776 33.9 32.3 1.6 
750 33.4 0.701 31.2 30.0 1.2 

1050 33.4 0.611 30.6 31.1 -0.5 
1200 27.2 0.566 26.8 24.5 2.3 
1450 30.0 0.491 28.0 26.1 1.9 
1650 32.8 0.431 29.0 29.5 -0.5 
1800 31.7 0.386 28.3 31.1 -2.8 

This method of temperature estimation probably will work well 
for any juvenile Cyclura within our tested range of body masses 
and may be useful for approximating internal body temperatures 
for other iguanid lizards possessing similar surface area-to-vol-
ume ratios. When applied to a 6.65 kg adult, however, this method 
underestimated internal body temperature by 5.2°C. While it is 
possible empirically to generate an equation for how the slope 
describing the relationship between skin surface temperature and 
internal body temperature varies with body mass for lizards of 
any size, equation (1) is best applied only to iguanids with body 
masses of 1800 g or less. 
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Marking techniques for turtles range from shell notching to tag-
ging (Ferner 1979). Notching can cause infection and tags may be 
lost. Spaghetti tags-long, numbered strands of hollow pliable 
plastic inserted into an incision made in the turtle's carapace, and 
knotted at both ends to prevent loss-have been used successfully 
for marking trionychids. The main drawback in spaghetti tag use 
is the expense. 

During the course of my study at Round Pond, Gallatin County, 
Illinois, USA, I devised an inexpensive method for making spa-
ghetti tags. I purchased a three meter section of Romex wire con-
taining eight differently colored wires within an outer sheath. Af-
ter first stripping the outer sheath, I cut each of the eight wires into 
10 cm lengths and removed the copper core, leaving only the col-
ored plastic sheath. This produced 240 inexpensive tags and, by 
using one to four tags per turtle, a total of 4680 unique combina-
tions can be produced. To insert the tags on the soft-shell turtles 
(primarily Apalone spinifera), I made a small incision in the pe-
rimeter of the carapace and threaded the unknotted end of the tag 
through. Next I square-knotted the portion fed through the inci-
sion, leaving about 1.5 cm between knots to allow for unrestricted 
growth. Finally, I removed the excess plastic sheath beyond the 
last knot. 
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nois Endangered Species Protection Board, Eastern Illinois Council on 
Faculty Research, Eastern Illinois Honor Program Undergraduate Research 
Award, the Chelonian Research Foundation, and the E.I.U. Graduate Sum-
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Manipulating circulating levels of hormones is integral to many 
studies of behavioral endocrinology. Steroid hormone supplemen-
tation generally is achieved through single or repeated injections 
of the hormone when examining acute effects (Mason and Adkins 
1976), or through chronic implants of crystalline hormone encased 
in Silastic ® tubing (DeNardo and Sinervo 1994; Hews et al. 1994) 
or introduced in pellet form (Tokarz 1987) to determine longer-
term effects. Injection utility is limited by a relatively short dura- 
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tion of hormone elevation, and implant utility is limited by stress 
effects of the surgery required to insert the implant. Our studies 
on the role of corticosterone in mediating agonistic behavior in 
male tree lizards (Urosaurus ornatus; Knapp and Moore 1995) 
required a method that would elevate plasma corticosterone lev-
els for at least 24 h, but did not require surgery. We did not want 
the control animals to experience surgery-associated increases in 
corticosterone levels. Because reptilian skin and many of its se-
cretions contain lipids (Mason 1992), we explored the feasibility 
of delivering corticosterone, a lipophilic molecule, transdermally. 
We report here an inexpensive, non-invasive and simple method of 
delivering exogenous corticosterone over a period of at least 24 h. 

Our method involves the use of a dermal patch securely fas-
tened to the skin of the animal. These dermal patches may also 
prove useful to investigators wishing to non-invasively elevate 
levels of a variety of compounds. In our laboratory, the patches 
have been used to elevate testosterone, progesterone (D. K. Hews, 
unpubl.), and estradiol (E. L. Lacy, unpubl.) levels in tree lizards. 
This method holds promise for elevating levels, in a non-invasive 
manner, of any lipophilic molecule that can cross the skin. 

Dermal Patch Construction and Application.—The dermal patch 
is a piece of adhesive bandage secured to the back of the animal 
by means of a transparent dressing. Steroid dissolved in sesame 
oil is placed on the adhesive bandage, with a piece of vinyl elec-
trical tape used to prevent leakage of the oil onto the dressing 
(Fig. 1). Sizes of patch components will differ with the size of the 
reptile; our adult male tree lizards (3-5 g) measured 50-60 mm 
snout-to-vent. Our dermal patches had three parts: (1) a 4 x 3 mm 
patch of gauze and backing from a Johnson & Johnson Sheer Band-
Aid® (Junior size); (2) a 5 x 10 mm piece of vinyl electrical tape; 
and, (3) an 8 x 20 mm piece of Johnson & Johnson Bioclusive® 
transparent dressing (cut while still attached to its paper backing). 
We used Johnson & Johnson products because they worked; we 
assume that other comparable products could be used as long as 
the thickness of the gauze is similar. If using Johnson & Johnson 
products, use of a "Junior" size adhesive bandage is important, 
however, as the gauze from larger-sized bandages is too thick to 
hold its shape when cut into small pieces. 

FIG. 1. Schematic drawing of a dermal patch. 

Patches are assembled prior to application; to facilitate construc-
tion and transport, the adhesive portion of self-stick removable 
note paper (e.g., Post-It®) is taped, adhesive-side up, to the inside  

of the bottom of a petri dish dedicated to either hormone or con-
trol patches. Assembly has two stages. First, using forceps, a piece 
of vinyl electrical tape is placed adhesive-side up on the note pa-
per and a piece of bandage (gauze-side up) is then placed on the 
electrical tape. Second, using the forceps, a piece of transparent 
dressing is peeled off its paper backing and placed adhesive-side 
up in a different location on the adhesive note paper. The previ-
ously assembled electrical tape-adhesive bandage portion of the 
patch now is pressed onto the transparent dressing, thereby also 
pressing the transparent dressing more firmly onto the note paper 
adhesive. The patch is now "face up" relative to how it will be 
placed on the animal. A pre-determined amount of sesame oil/ 
hormone mixture is applied to the surface of the bandage, distrib-
uting the oil over the surface of the patch. The amount and con-
centration of the hormone mixture must be determined separately 
for each species and hormone in test runs to verify that the hor-
mone levels produced in the animal are in the desired range. 
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Flo. 2. Mean (± SE) plasma levels of corticosterone (A) and testoster-
one (B) following application of dermal patches; N = 4-8 for each mean. 
* = significantly different from oil group (Mann-Whitney U tests: P < 
0.05). 

Prior to placing the patch, we use a microcapillary tube to dab 
pure sesame oil (no steroid) in the area where the patch will go. 
This helps ensure contact between patch and skin, and may delay 
diffusion of steroid into the animal by providing a hormone-free 
zone across which the hormone must diffuse. We apply the patch 
along its long axis to the dorsal surface between the hind legs 
(Fig. 1). In this location the lizard cannot remove the patch, and 
such placement does not impede the male's social displays. The 
patch is removed from the petri dish and pressed firmly into place 
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using forceps. The transparent dressing's holding power comes 
from its overhang beyond the electrical tape; if necessary, addi-
tional pieces of transparent dressing may be used to ensure that 
the patch is attached securely. 
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FIG. 3. Mean (± SE) plasma levels of corticosterone (A) and testoster-
one (B) in free-living male tree lizards 24 h following application of a 
dermal patch containing 13.5 pg corticosterone in sesame oil (Corticos-
terone Patch) or containing only oil (Oil Patch). Handling Control males 
did not receive a patch. Sample sizes are in parentheses below each treat-
ment group; * indicates significantly different when compared with other 
treatment groups (Newman-Keuls tests: P < 0.01). 

Time Course of Corticosterone Delivery.—Adult male tree liz-
ards were housed individually in 40-liter glass tanks in the labora-
tory for 3-6 days to allow corticosterone levels to stabilize after 
the stress of initial handling (Moore et al. 1991). After the adjust-
ment period, each male was given a dermal patch containing 4.5 

of either corticosterone in sesame oil (10 lig corticosterone/p1 
oil; total = 45 pg), or sesame oil only. Blood samples were col-
lected (orbital sinus) from five different subgroups of males 0.5, 
1, 6, 24, and 72 h following application of the dermal patch, and 
from an additional subgroup of males that did not receive patches 
(to determine baseline hormone levels). Each male was bled only 
once. Plasma levels of corticosterone and testosterone were deter-
mined by radioimmunoassay following ether extraction and Celite 
chromatography according to methods in standard use in our labo-
ratory (see Knapp and Moore 1995). We measured testosterone 
levels because glucocorticoids are known to suppress androgen 
levels (Tokarz 1987). 

The dermal patches successfully delivered steroid over 24 h. 
Forty-nine of 51 patches remained attached for 24 h; six of 12 
patches still were attached after 72 h. Males wearing dermal patches  

containing corticosterone had elevated plasma corticosterone lev-
els when compared to control males at all time points between 0.5 
and 24 h (Fig. 2A), but testosterone levels were significantly lower 
only at 6 h in males wearing patches containing corticosterone 
when compared to control males (Fig. 2B). At all times except 0.5 
h, mean testosterone levels were lower in males wearing corticos-
terone patches than in males wearing patches containing only oil, 
although not significantly so. 

Use of Dermal Patches in Free-Living Lizards. —An explor-
atory study demonstrated that these patches may be used for at 
least 24 h on free-living lizards. Dermal patches prepared the night 
before were applied to lizards captured by noosing and marked 
with a unique combination of paint marks. We used a lower con-
centration of corticosterone (3 pg corticosterone/µl oil) in this trial 
to obtain elevated circulating levels of plasma corticosterone more 
within physiological levels. Males received a patch containing 4.5 

of either corticosterone in sesame oil (total = 13.5 j.tg corticos-
terone) or pure sesame oil and then were released after a total 
handling time of less than 10 minutes. 

The following day we returned to the site to recapture marked 
males and collect blood samples as described above. Blood was 
also collected from additional males captured on the same days 
that blood samples were collected from males receiving patches. 
These additional males served as controls for handling involved 
with application of dermal patches and thus provided baseline 
hormone levels. 

Dermal patches were successful on free-living animals; of 23 
males receiving patches, we were able to resight 15 the following 
day (7 of 12 experimental and 8 of 11 control). All males resighted 
had the dermal patch still attached, but in four cases the patch 
appeared looser than when first applied. For those males from 
which we were able to collect sufficient blood samples, males 
wearing patches containing corticosterone had significantly higher 
plasma corticosterone and significantly lower testosterone levels 
than males wearing control patches or than those serving as han-
dling controls (Fig. 3A and 3B, respectively, analyses of variance: 
both P <0.01). 

The dermal patches described here successfully elevated plasma 
corticosterone levels in laboratory-held and free-living lizards for 
at least 24 h. Manipulating the amount of corticosterone applied 
to the patch allows some control over the magnitude of the effect 
on plasma corticosterone levels. In each situation, animals receiv-
ing patches containing corticosterone exhibited significantly lower 
plasma testosterone levels than those males receiving patches con-
taining only oil. However, the time at which testosterone levels 
were suppressed differed between laboratory-housed and free-liv-
ing lizards (6 h and 24 h, respectively). This difference may re-
flect the fact that circulating levels of testosterone in laboratory-
housed male tree lizards are usually lower than those of free-liv-
ing males, even when corticosterone levels are not artificially 
manipulated (see Moore et al. 1991). 
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An Inexpensive Chamber for Collecting the 
Excretory Products of Tadpoles 
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Many studies have considered the importance of anuran larvae 
in aquatic ecosystems (e.g., Leibold and Wilbur 1992; Seale et al. 
1975) but their role remains insufficiently understood. While feed-
ing preferences and growth rates have been documented (Duellman 
and Trueb 1986), virtually nothing is known about the rate of ex-
cretion. Through non-selective grazing and filtering (Sekar 1992; 
Viertel 1990), tadpoles significantly alter the structure of phy-
toplankton and periphyton and, consequently, the structure of the 
entire food-web. Portions of their fecal pellets reach the sediments, 
but some of their excretory products are dissolved or suspended 
in the water column. A chamber initially designed for use in the 
study of assimilation and excretion rates in mussels (Stanczy-
kowska et al. 1975) was adapted for the study of the rate of excre-
tion in tadpoles. This chamber allows determination of the amount 
of fecal material that eventually reaches the sediments. 

The chamber can be constructed easily from a clean, empty plas-
tic bottle (a) and a test tube (b) (Fig. 1). A hole is drilled in the cap 
of the bottle to fit the test tube firmly while not allowing water 
leakage. Access by the tadpole to the collection tube is restricted 
by a net (c) fixed on a plastic tube formed in a circle of appropri-
ate size. Choice of the mesh size for the net depends on the size of 
the tadpoles used in the experiment; a 1-2 liter plastic bottle is 
well-suited for tadpoles of 2-3 cm in length. A similar device for 
smaller tadpoles can be assembled from a glass funnel fused to a 
test tube with silicone. 

I have used up to 12 chambers at one time. Caps with fitted test 
tubes, and plastic rings with nets attached, are fitted to the cham-
bers and aged tap water is added. Tadpoles used in the experi-
ments should be housed individually and fed (ad libitum) daily, 
but not during the experiment. All experiments involve one 
weighed and/or measured tadpole per device and last from 6-24 h 
at the desired temperature. Time can be partitioned into 2-3 shorter 
periods to determine dynamics of the rate of excretion (e.g., three 
periods of 8 h/chamber instead of one 24-h period). Feces are col-
lected in a previously weighed test tube and dried at 60°C for 72 
h. Excess water can be removed easily before drying after the test 
tubes are centrifuged. At the end of the experiment, tadpoles are 
weighed and dried under the same conditions. Portions of the food  

used to feed the tadpoles can be dried also; these dried samples 
can be used for chemical analyses to estimate nutrient balance. A 
small plastic or metal device with pre-weighed food bound in agar 
(Taylor et al. 1995) can be added to the chamber. The rate of ex-
cretion thus can be estimated according to the feeding rate. Tad-
poles near metamorphosis (Gosner [1960] stages 40-46) should 
not be used, since they have a low rate of excretion that eventually 
stops completely during the final stages of metamorphosis (Dauca 
and Hourdry 1983). 

FIG. 1. The chamber used for studying the rate of excretion in tad-
poles. 

A preliminary study of excretion rates in Pelobates fuscus 
showed that the dry weight of the feces represented 19.7 ± 2.4% 
(range = 8-50%) of the dry weight of the tadpole. If loss of weight 
due to respiration is ignored, the dry weight of the feces repre-
sents almost one sixth of the initial dry weight of the tadpole. Tad-
poles may accumulate sand in their guts; to avoid confounding 
the data, tadpoles should be kept in aquaria without any solid sub-
strate several days prior to experimentation. The study of the rate 
of excretion in different species fed a variety of diets may contrib-
ute to a more complete understanding of the importance of tad-
poles in aquatic communities. 
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Mites present serious health problems for captive squamate rep-
tiles. The snake mite, Ophionyssus sp., for example, has been im-
plicated as a vector for various disease organisms (Caimin 1948; 
Frye 1981; Marcus 1983). Mites can also consume significant 
quantities of blood from the host, leading to potentially life-threat-
ening anemia (Mader 1989). Once established in a reptile cage, 
these ectoparasites can increase rapidly and spread to other cages 
(Mader, op. cit.). 

The common chuckwalla, Sauromalus obesus, is a natural host 
for two species of mites: Hirstiella pyriformis and H. 
trombidiiformis (Mader et al. 1986; Werman 1980). Although 
high density mite infestations are likely to develop in captivity, 
free-living chuckwallas have been found occasionally with heavy 
mite loads (Hunter 1966; Werman, op. cit.). 

Mahaney (1995) described a simple method of mite control in 
which masking tape was placed around the inside perimeter of 
cages housing San Esteban chuckwallas, Sauromalus varius. With 
only the center of the tape attached to the cage walls, the edges 
were free to trap mites to the adhesive. 

A different, safe procedure is discussed here that involves sub-
stantial reduction of the mite population, followed by interception 
of gravid females and, thus, interruption of the life cycle at ovipo-
sition. This procedure was developed after several unsuccessful 
attempts (use of No-pest strips; washing lizards and cages) were 
made to control the lizard mite, Hirstiella pyriformis, in a group 
of common chuckwallas. 

Seven chuckwallas were housed in three cages (154 x 69.5 x 
56.5 cm). Cages 1 and 3 housed a pair of adult chuckwallas, while 
cage 2 contained a pair and a juvenile female. Mite infestations in 
cages 1 and 2 were judged to be moderate. At this infestation level, 
mites were visible on the lizards and several mites could be ob-
served crawling on the cage walls and glass front at any time. 
Cage 3 had a heavy infestation where dozens of mites were ob-
served on the chuckwallas, cage walls and glass at any time. Ad-
ditionally, the lizards exhibited rubbing and scratching behavior 
(pruritus). 

The eradication procedure was initiated on 20 April. The liz-
ards were removed from the cages. The sand substrate was dis-
carded, while the rocks used for shelters and basking sites were 
washed thoroughly with hot water and dishwashing detergent. Cage 
walls and glass were sponge-washed with warm water and deter-
gent. After the entire cage was air-dried and visually determined 
to be free of mites, the cage walls were examined for small crev-
ices which may become oviposition sites for mites. These were 
sealed with silicon sealant. The cage interior was simplified to a 
single shelter, a basking site comprised of several rocks, and news-
paper substrate replaced the sand. 

All seven chuckwallas then were washed with Rep-Rinse (Cal-
Tex Naturals, Austin, Texas, USA), a non-toxic formulation con-
taining purified water, docusate sodium, proprietary compound, 
and hendecenoic acid. A second washing was performed after four 
days. For thorough washing, a child's soft-bristled toothbrush was  

used to remove mites from between scales and a cotton Q-tip was 
used to swab the periorbital areas, tympanic recesses, involutions 
around the vent, and skin folds of the oral commissure. The chuck-
wallas were examined visually three days after the second wash-
ing and a few mites (larvae and deutonymphs) were observed on 
each. The assumption was made that the mites could not be re-
moved totally from the chuckwallas, an assumption based on pre-
vious experiences that washing the lizards failed to remove all the 
mites. Additional washings could lead to undue stress (manifested 
by the lizards going off feed), and other potential problems devel-
oping later, such as skin fungus or necrotic dermatitis. 

The mites depend on the chuckwalla for nutrition, but utilize its 
rocky retreats for protection of eggs, quiescent stages, and adults 
(Werman 1980). It was hypothesized that the mite population could 
be completely eradicated if gravid females and egg cases (ca. 2 
mm oblong and tapered, whitish structures), could be found and 
destroyed. The next step in the procedure, therefore, was to inter-
cept females as they matured and left the host to lay eggs. Cage 
inspections began one week after the lizards had received the sec-
ond washing. With the simplified cage, egg cases were only found 
on the undersides of rocks at interfaces with other rocks or the 
floor. To destroy the female mites and their egg cases, the rocks 
were washed and the newspaper flooring was replaced on a twice-
weekly schedule. All rock surfaces were sprayed thoroughly with 
a strong jet of cold water from a garden hose. The rocks were then 
sun-dried. Visual inspection confirmed efficacy in removing mites 
and egg cases from the rocks. The use of detergent at this point 
was deemed unnecessary. Any mites observed on the glass, cage 
walls or floor were removed with a paper towel dampened slightly 
with Windex® glass cleaner (S.C. Johnson & Son, Inc., Racine, 
Wisconsin, USA). This cleaner, because it is toxic, was used cau-
tiously around the lizards. 

The effects of this procedure became quickly obvious. Four to 
eight mites with egg cases were discovered in each cage during 
the first or second inspections. However, by 20 May, none was 
found in cages 1 and 3, while only three gravid mites were found 
in cage 2. On 31 May, no mites were found in cage 2, and thereaf-
ter, inspections were continued weekly until 28 June. At that time, 
it was judged that total eradication had been accomplished. This 
was confirmed by visual inspections of the cages on 10 August. 

Using this procedure, it is possible to eliminate a serious mite 
infestation in about one month. Although follow up inspections 
continued over four weeks, it might be prudent to continue in-
spections for at least six weeks after apparent elimination of the 
mites. Two aspects of this procedure are of paramount importance. 
First, simplification of the cage environment reduces the number 
of potential ovipositional sites, greatly facilitating the discovery 
of mature female mites and egg cases. Second, the twice-weekly 
environmental cleaning schedule is imperative to intercept gravid 
mites, or at least to destroy eggs before hatching. Mites are ca-
pable of rapid reproduction; for example, the common snake mite, 
Ophionyssus natricis, lays up to 90 eggs at a time, and the interval 
between oviposition and hatching is about 30 hours (Mader 1989). 
Rep-Rinse was selected simply because it is a non-toxic formula-
tion, but theoretically any other safe and recommended product 
could be used to achieve the initial reduction in number of mites 
on the host. The "masking tape method" described by Mahaney 
(1995) could probably not control mites since ovipositional sites 
remained in the lizards' environment. Mahaney's method is per-
haps better regarded as one of containment that could be an im-
portant adjunct to this procedure by preventing gravid mites from 
dispersing and ovipositing on the exterior cage surfaces, and even-
tually reaching other cages. 
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NATURAL HISTORY NOTES 

The Natural History Notes section is analogous to Geographic Distri-
bution. Preferred notes should 1) focus on observations with little human 
intrusion; 2) represent more than the isolated documentation of develop-
mental aberrations; and 3) possess a natural history perspective. Indi-
vidual notes should, with few exceptions, concern only one species, and 
authors are requested to choose a keyword which best describes the na-
ture of their note (e.g., Reproduction, Morphology, Habitat, etc.). Use of 
figures to illustrate any data is encouraged, but should replace words rather 
than embellish them. The section's intent is to convey information rather 
than demonstrate prose. Articles submitted to this section will be reviewed 
and edited prior to acceptance. Send three copies of manuscripts, double-
spaced, directly to the appropriate section co-editor (addresses on inside 
front cover): R. Kathryn Vaughan (lizards, amphisbaenians, crocodilians, 
Sphenodontia); Charles W. Painter (amphibians); or Paul A. Stone (snakes, 
turtles). Authors are encouraged to include a 3.5-inch disk containing 
pertinent files along with hard copy submissions. Indicate disk format 
(e.g., Macintosh, Windows), word processor name and version used to 
create the manuscript file, and include a text-only version of the file. 

Standard format for this section is as follows: SCIENTIFIC NAME, 
COMMON NAME (for the United States and Canada as it appears in 
Collins (1990. Standard Common and Current Scientific Names for North 
American Amphibians and Reptiles, 3rd ed., Herp. Circ. 19:1-41; for 
Mexico as it appears in Liner 1994, Scientific and Common Names for 
the Amphibians and Reptiles of Mexico in English and Spanish, Herp. 
Circ. 23:1-113), KEYWORD. DATA on the animal. Place of deposition 
or intended deposition of specimen(s), and catalog number(s). Then skip 
a line and close with SUBMITTED BY (give name and address in full—
spell out state names—no abbreviations). (NCN) should be used for com-
mon name where none is recognized. References may be briefly cited in 
text (refer to this issue for citation format). 

Recommended citation for notes appearing in this section is: Lemos-
Espinal, J., and R. E. Ballinger. 1994. Rhyacosiredon leorae. Size. Her-
petol. Rev. 25:22. 

CAUDATA 

RHYACOTRITON KEZERI (Columbia Torrent Salamander). 
BEHAVIOR. Courtship has not been reported in any species of 
Rhyacotriton (Leonard et al. 1993. Amphibians of Oregon and 
Washington. Seattle Audubon Society. viii + 168 pp.). On 18 March 
1995, two male R. kezeri were observed in apparent combat, likely 
related to the courtship of a partially concealed female ca. 25 cm 
from the site. The smaller of the two males grasped the tail of the 
other with its mouth and maintained this hold for well over a 
minute. During that time the two twisted and rolled a distance of 
10-15 cm. The salamanders then became aware of the observer's 
presence and immediately separated and retreated into the forest 
litter. 

This observation was made on a small flat area above a sword 
fern ca. 10 m up from the bottom of a small, steep-sided, rocky 
ravine ca. 150 m from the Columbia River in T9N, R7W, sec. 12, 
Willamette Meridian, Washington, USA. Rain had fallen for the 
previous 12 h. Water was flowing at the bottom of the ravine. The 
air temperature was ca. 7°C. The site is in a dense mixed forest of 
alder, hemlock, spruce, Douglas fir, cedar, and big leaf maple. 

Submitted by WILLIAM G. KIRK, HCR 63 Box 1311, Sea-
side, Oregon 97138, USA. 

ANURA 

BUFO HOUSTONENSIS (Houston Toad). BEHAVIOR. Juve- 
nile Bufo houstonensis were studied at Bastrop State Park, Bastrop 
Co., Texas, USA from 7 June-15 July 1993. Observations were 

made during the morning (ca. 0900-1200 h), afternoon (ca. 1330-
1530 h), and early evenings until dusk (ca. 1700-1930 h). Searches 
also were made at night (ca. 2100-2300 h). Climatic conditions 
included daily rain during the first two weeks and hot, humid 
weather the remaining four weeks. 

Site 1 was a large (ca. 7.6 m wide at top), partly sunny ravine 
contiguous with a man-made, 4-ha lake located at the northeast 
end of the park. The soil at the bottom of the ravine was loose and 
sandy, with scattered debris that the toads used for cover. Meta-
morphosing toads emerged from a shallow extension of the lake 
continuous with the ravine. This area of the lake contained the 
largest concentration of juvenile toads within the study area (> 25 
individuals observed at one time). The introduced fire ant 
(Solenopsis invicta), a known predator of juvenile B. houstonensis 
(Freed and Neitman 1988. Texas J. Sci. 4: 454-456), appeared to 
be absent from Site 1. 

During the day, most juveniles at Site 1 were scattered through-
out the bottom of the ravine, with a few found in drier sites at the 
top of the ravine, which was ca. 8-13 m from the lake shore. At 
dusk, a few individuals hopped down the side of the ravine to-
ward the bottom. During the first two weeks, the toads were dis-
persed more widely throughout Site 1. Once the rains ceased, the 
toads became concentrated within the ravine closer to the lake. 
Toads were not found at the top of the ravine during the dry period. 

At dusk, the young toads in the ravine either moved under cover 
objects or made small depressions in the sand. The toads formed 
depressions by moving their hindlimbs side to side, thrusting them 
out at a 45° angle from the body, and bringing them back to the 
normal position. This was repeated several times. Once settled, 
some toads did not move for periods of up to 25 minutes, then 
they moved 5-70 cm to a new site, and repeated the same move-
ments. They would then remain immobile until dark. Other toads 
made only one depression and stayed in it until evening. The de-
pressions made during the day were used for feeding, while the 
depressions made just before dusk were used for cover. We could 
not locate young toads at this site after dark indicating they may 
have burrowed into the loose soil. 

Site 2 was an old dump area (ca. 0.1 ha) with five small, tempo-
rary rain-filled pools (ca. 15 cm deep) scattered throughout the 
area. The edges of the pools were covered primarily with pine 
needles, leaves, and grasses. Most of the site was flat with little 
vegetation or shade and dry, compact soil. This soil type appeared 
inconsistent with known habitat because B. houstonensis has dif-
ficulty burrowing into the densely packed soil (Bragg 1960. South-
west. Nat. 5:106). The pools at Site 2 dried up at the beginning of 
July. 

The 15 juvenile B. houstonensis observed at Site 2 were dis-
persed more than those at Site 1. There were no concentrations of 
toads near pool edges as at Site I, although a few individuals were 
found around the edge of the site after the third week. During the 
rainy period, the toads were found throughout the site. However, 
when rains stopped and the surface soil dried, they disappeared 
from the area. Five toads were found in a ravine ca. 40 m south-
west of Site 2. These toads may have originated from Site 2 be-
cause other temporary pools were not found nearby. Toads were 
not found at night at either site. The young toads at Site 2 may use 
the sandy soil available within the ravine for burrowing. Fire ant 
mounds were found at this site. 

The absence of S. invicta within the ravines may play an impor-
tant part in the survival of the young toads. If this is the case, toads 
metamorphosing within ravine areas have a better chance of sur-
vival than toads emerging from drier, upland areas. More research 
is needed to indicate whether ravines within B. houstonensis habi-
tats are indeed critical to their survival. 
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Two types of feeding behavior were observed in B. houstonensis 
juveniles: sit-and-wait and active search. Sit-and-wait behavior 
involved digging into the sand as described above and waiting for 
prey. The toads would lunge out with their hind legs, scoop up the 
food item with their tongue, and ingest it. 

Active search behavior consisted of hopping or crawling within 
a small area foraging for prey. The ants taken at this site were not 
S. invicta, but a smaller, inoffensive species. When a young toad 
would spot a moving object such as an ant, it oriented itself to 
face it, moved toward it, captured it, and ingested it. It then con-
tinued to forage for more food. An example of an aborted active 
search feeding behavior involved one toad that oriented toward a 
large worm, moved quickly up to it, but turned and hopped away 
just as quickly. The toad appeared to be attracted to the movement 
of the worm, but it may have been too big to ingest. The animal 
then resumed its active search for prey. 

Juvenile B. houstonensis were found to be entirely diurnal. The 
toads were active during the morning until early evening, even 
during the hottest period of the day. The few young toads found at 
night, although alert, did not exhibit signs of movement or feed-
ing behavior. 

We extend our gratitude to Dede Armentrout for her help and 
support during the project. Thanks go to Gwilym Jones and John 
E. Cadle for comments and criticisms on the manuscript, and to 
Van Wallach for his continued support. Special thanks to Rhonda 
Roland Shearer whose enthusiasm and funding made this project 
possible. 

Submitted by LESLIE A. THOMAS, Center for Vertebrate 
Studies, Department of Biology, Northeastern University, Boston, 
Massachusetts 02115, USA, and JADE ALLEN, 62 Greene Street, 
New York, New York 10012, USA. 

TESTUDINES 

ERETMOCHELYS IMBRICATA (Hawksbill Sea Turtle). MOR-
PHOLOGY. We report the capture of 24 Eretmochelys imbricata 
in the Ogasawara (Bonin) Islands, Japan, from 1975 through 1995 
(Table 1). Although Chelonia mydas (green turtle) rookeries are 
known from these islands, no nestings of E. imbricata have been 
reported. All 24 E. imbricata were caught by hand, hook and line, 
or spear in the coastal waters. Measurements are: mean standard 
straight length = 49.5 cm, SD = 14.8, range = 34.2-85.6 cm, N = 
23; mean body weight = 20.1 kg, SD = 23.0, range = 3.8-81.0 kg, 
N = 22. Thirteen of these turtles were released with plastic flipper 
tags; none has been recaptured. Partially developed coral reefs 
around the islands provide habitat for this species. Blood samples 
were collected from the two most recently captured turtles for a 
DNA stock identification study. 

Table 1. Straight carapace length (SCL), straight carapace width (SCW), 
and body weight (BW) of hawkbills captured in the Bonin Islands, Japan. 

Date of Capture SCL (cm) SCW (cm) BW (kg) 

1 22 Jun. 1974 43.8 34.6 6.5 
2 7 Apr. 1975 34.2 31.0 5.0 
3 28 Sep. 1975 41.0 32.8 7.3 
4 1 Aug. 1976 50.4 43.5 18.8 
5 11 Oct. 1976 34.4 28.5 4.4 
6 ? 	 ? 1976 40.2 35.6 6.5 
7 14 Aug. 1977 - - 19.5 
8 20 Aug. 1977 51.2 42.6 16.8 

9 28 	Jul. 1980 34.2 28.3 3.8 
10 30 May 1983 85.6 64.7 81.0 
11 ? May 1984 42.7 24.7 7.6 
12 ? 	? 1984 38.2 31.5 5.5 
13 20 Mar. 1985 38.7 30.9 5.2 
14 1 Dec. 1985 45.5 35.8 9.3 
15 17 Feb. 1986 43.0 34.2 8.8 
16 ? Apr. 1986 79.8 63.5 80.0 
17 19 Jul. 1987 44.5 35.9 9.3 
18 ? 	? 1987 60.5 44.3 32.5 
19 ? Apr. 1988 79.8 58.4 56.5 
20 14 Jul. 1990 66.4 56.1 39.5 
21 9 Feb. 1991 36.8 30.9 - 
22 4 Mar. 1992 41.8 33.2 6.5 
23 14 	Jul. 1994 49.3 40.2 12.5 
24 17 Mar. 1995 55.7 44.2 - 

Submitted by FUMIHIKO SATO, HIROYUKI TACHIKAWA, 
Ogasawara Marine Center, P.O. Box 404, Chichijima, Ogasawara-
mura, Tokyo, 100-21 Japan, JOHNSON KIMURA and YOJI 
KURATA, Tokyo Metropolitan Fisheries Experiment Station, 
Chichijima, Ogasawara-mura, Tokyo, 100-21 Japan. 

CROCODYLIA 

CAIMAN LATIROSTRIS (Broad -snouted Caiman). NEW 
POPULATIONS and UNDESCRIBED HABITAT. In the coastal 
regions of southeastern Brazil, the presence of C. latirostris often is 
associated with mangroves (IUCN 1982. The IUCN Amphibia - 
Reptilia Red Data Book. Part 1. IUCN. Gland. Switzerland; Vanzolini 
1993. Papeis Avulsos Zool. 38:107-154). Until 1990, at least six 
isolated populations were known to occur along the coast in the 
state of Sao Paulo (Carretero et al. 1996. In Mateos and Maliosa 
(eds.), Memoria de Resultados del Segundo Viaje de Reconocimiento 
Cientffico a Regiones poco Conocidas del Parque Estadual 
Intervales, Estado de Sao Paulo, Brasil. Universitat Barcelona). In 
1991, a population was reported from a flooded depression 
surrounded by lowland Atlantic rainforest close to the Serra de 
Paranapiacaba at Funil, Parque Estadual Intervales, 70 km from the 
Atlantic coast (Guix et al. 1992. Grupo Estud. Ecol. Ser. Doc. 4:38-
94). Nevertheless, there are no reports of populations from any 
mountain zone of the Serra do Mar Chain, an area covered by hillside 
Atlantic rainforest. 

From 1-12 August 1994, the population of Caiman latirostris in 
the Funil area was monitored, and a new population was found in 
the Alecrim region, also in Parque Estadual Intervales. 

The Alecrim region is part of a V-shaped valley located in the 
southwest part of Parque Estadual Intervales (24°20'S, 48°15'W; 
38,356 ha). This is traversed by the floes River (also called Rio 
Formoso by local people), and ranges from 70-1046 m. Vegetation 
formations include lowland Atlantic rainforest (between 70 and 100/ 
150 m), and hillside Atlantic rainforest (between 100/150 and 1046 
m); both mature and secondary forests occur in the area. 

At the Alecrim site, adult and juvenile caimans were seen active 
(water temperatures of 19-28°C) by day and night in a lagoon formed 
in 1986 by the opening of a forest road which dammed a 1.5 m wide 
clear-water stream. The lagoon has a surface area of 400 m 2  and is 
situated at an elevation of 200 m. It is surrounded by old growth 
secondary Atlantic rainforest on the hillsides and is bordered by 
dense vegetation composed of Merostachys sp., bamboo (Poaceae), 
shrubs (e.g., Miconia sp., Leandra sp., Melostomataceae) and trees. 
The lagoon had no dense aquatic vegetation, but there were many 
fallen branches and trunks in the water, and the bottom was covered 
by thick leaf litter. 
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The maximum number of individuals seen simultaneously in the 
lagoon was 13, distributed as follows: 4 adults (size range 120-150 
cm total length); 2 sub-adults (60-80 cm); and 7 juveniles (30-40 
cm). Only juveniles and subadults were seen basking outside the 
water, on semi-submerged trunks. No individuals were found in the 
surrounding rivers and streams (total distance sampled: 7 km). 

The Funil Region is part of a broad sedimentary valley (Vale do 
Ribeira) and is close to the hillsides of the Serra de Paranapiacaba, 
in the southeast part of Intervales. The main river is the Rio Felipe 
(also called Rio Brno Grande). Elevations range from 40 to 200 m. 
Vegetation consists of secondary lowland Atlantic and mature hillside 
Atlantic rainforests. 

At the Funil site, juveniles and adults were active by day and 
night in two small lagoons (about 210 and 400 m 2, respectively; 
elevation 40 m). The first of these is within the Park and the second 
one is 17 km ESE from the former. Both were bordered by dense 
vegetation (e.g., Chusquea bambusoides [Poaceae], Scleria spp. 
[Cyperaceae], and small herbaceous plants). Another juvenile caiman 
was seen in a pool of 140 m 2  sited 24 km ESE from the first one and 
near a small township. The vegetation surrounding these lagoons 
was composed of successional shnibland with scattered trees and 
young secondary lowland Atlantic rainforest. Five individuals were 
observed at the Funil site, as follows: 2 adults, 2 subadults, and 1 
juvenile. 

No caimans were seen in the rivers and streams inside and outside 
the reserve (total distance sampled: 20 km). However, their presence 
was reported by local people one month before the expedition. 

The presence of juveniles implies the presence of breeding adults 
at both Alecrim and Funil. Nevertheless, the number of adults 
detected was very low and it is possible that both populations are 
too small to survive by themselves, in the absence of connections to 
other nearby populations. The Alecrim and Funil localities are 
separated by 37 km straightline. The Funil population could be 
connected with others in the Ribeira Valley region, which is large 
(ca. 3000 km2) and contains many rivers and streams suitable for 
caimans. 

Caiman latirostris has long been known to occur in eutrophic 
lagoons and rivers surrounded by subtropical semi-deciduous forests 
within the Parana basin (IUCN, op. cit.). However, the Atlantic 
rainforest of coastal Brazil is evergreen and the mountain streams 
and rivers are oligotrophic. In Alecrim, no open areas around the 
lagoon were available. 

Finding C. latirostris in a small lagoon at 200 m altitude on a 
hillside covered by Atlantic rain forest is of special interest. First, it 
opens the possibility that the Serra do Mar coastal chain of mountains 
of eastern Brazil does not necessarily represent a barrier for the 
dispersion of this species. Second, the presence of a reproductive 
population in a new habitat confirms the great capability of this 
species to colonize both fresh and brackish waters in tropical and 
subtropical regions along a latitudinal gradient from 5° to 34° S 
(see also IUCN, op. cit.). Third, the conditions at these sites provide 
an interesting ecological context for analyzing the natural history 
traits of this species in the region. 

Thanks are due to Fundacao Florestal for logistic support and to 
William E. Magnusson (INPA) and Carlos Yamashita (IBAMA) for 
comments and suggestions in the earlier draft of the manuscript. 

Submitted by JUAN C. GUIX, XAVIER SANTOS, ALBERT 
MONTORI, GUSTAVO A. LLORENTE, and MIGUEL A. 
CARRETERO, Departamento Biologia Animal (Vertebrats), 
Facultat de Biologia, Universitat de Barcelona, Av. Diagonal, 645, 
E-08028 Barcelona, Spain. 

LACERTILIA 

COSYMBOTUS CRASPEDOTUS (Frilly Gecko) and C. 
PLATYURUS (Flat-tailed Gecko). GLIDING BEHAVIOR. Glid-
ing is distinguished from parachuting when the angle of descent is 
greater than 45° from the vertical (e.g., Norberg 1990. Vertebrate 
Flight, Springer-Verlag, Berlin; Oliver 1951. Am. Nat. 85:171-
176). Using this criterion, the agamid Draco is classified as a glider, 
whereas the gekkonid Ptychozoon generally is considered to be a 
parachuting organism (e.g., Reyner 1981. Symp. Zool. Soc. Lond. 
48:137-172; but see Heyer 1970. Herpetologica 26:317-319). 
Gekkonid lizards of the genus Cosymbotus have a lateral mem-
brane from axilla to groin and a fringed tail. These features re-
semble those of Ptychozoon but are less developed. Smith (1935. 
The Fauna of British India Including Ceylon and Burma, Taylor 
and Francis, London) stated that the membrane of Cosymbotus 
might not function for parachuting or gliding. Cott (1940. Adap-
tive Coloration in Animals, Methuen and Co. Ltd., London, 508 
pp.) suggested that the lateral membrane and tail fringe act as 
screens obliterating the shadow of body and tail. 

On 25 December 1992, in a dipterocarpaceous forest near a trail 
in Forest Recreation Park, Penang Island, Malaysia, we found an 
adult female C. craspedotus (58 mm SVL) perching on a tree trunk 
at a height of about 7 m. We dislodged the gecko from its perch 
with the pliable tip of a long fishing rod. After parachuting straight 
down about 2 m, it suddenly stopped falling, and glided about 1.5 
m in horizontal distance at about 60° from the vertical. When we 
tried to catch it in a net, it changed its direction and landed on the 
branch of another nearby tree at a height of about 4 m. During 
gliding, its membrane was extended laterally. When we prodded 
it again, it parachuted 1 m, glided 1 m at 45°, landed on the trunk 
of another tree at a height of 2 m, and climbed up 2 m. On the third 
capture attempt, it parachuted 1.5 m, glided 0.5 m at 45°, landed 
on the trunk of the first tree at a height of 2 m, and climbed up 3 
m. After dislodging it again, the C. craspedotus parachuted 3 m, 
glided 3 m at 45°, and landed on the ground. There was no wind. 

On 19 December 1995, we found an adult female C. platyurus 
(46 mm SVL) perching on the trunk of a rubber tree at a height of 
9 m in a rubber plantation, near the Klong Plu Waterfall, Chang 
Island, Thailand. After dislodging this gecko, it parachuted straight 
down 6.5 m, changed its direction, glided 1.5 m horizontally, and 
landed on the same tree at a height of 1.5 m. The glide angle was 
almost 60° from the vertical, and its membrane was extended dur-
ing gliding. There was no wind. 

Our observations show these species do have the ability to glide 
and change direction while falling. All previous observations of 
Ptychozoon estimated glide angles of 45° or less (Russell 1979. 
Zool. J. Linn Soc. 65:233-249). Our observations constitute the 
first confirmed records of gliding among gekkonids in natural 
habitats. 

We thank M. Matsui for providing opportunities to visit south-
east Asia and A. Mori for kindly reviewing the manuscript. The 
research was supported by a Monbusho International Scientific 
Research Program (Field Research: No. 4041068 and 06041066). 

Submitted by MASANAO HONDA and TSUTOMU HIKIDA, 
Department of Zoology, Faculty of Science, Kyoto University, 
Kitashirakawa, Sakyo, Kyoto, 606-01 Japan, KUNIO ARAYA, 
Graduate School of Human and Environmental Studies, Kyoto 
University, Yoshida, Sakyo, Kyoto, 606-01 Japan, HIDETOSHI 
OTA, Tropical Biosphere Research Centre and Department of 
Biology, University of Ryukyus, Nishihara-cho, Okinawa, 903-
01 Japan, JARUJIN NABHITABHATA, Thailand Institute of 
Science and Technological Research, 196 Phahonyothin Road, 
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Chatuchak, Bangkok, 10900 Thailand, and YONG HOI-SEN, 
Department of Zoology, University of Malaya, Kuala Lumpur, 
59100 Malaysia. 

EMOIA IMPAR (Blue-tailed Pacific Copper-striped Skink). RE-
PRODUCTION. The Pacific populations of copper-striped skinks, 
formerly referred to Emoia cyanura, recently were split into two 
species: E. cyanura and E. impar (Ineich 1987. Bull. Mus. natn. 
Hist. nat., Paris, 4e ser., section A, n° 2:491-494; Ineich 1987. 
Ph.D. Thesis, Universite des Sciences et Techniques du Languedoc, 
Montpellier, 515 pp.; Ineich and Zug 1991. Copeia 1991:1132-
1136) based on differences in coloration, scalation, and ecology; 
allozyme and DNA sequencing data (Guillaume et al. 1994. Copeia 
1994:1042-1047; Bruna et al. 1995. Copeia 1995:981-983) have 
confirmed their distinctiveness. 

Eggs, commonly laid underground, rarely are found for either 
species. In French Polynesia, where both species always occur 
syntopically, there are few field observations on the eggs and depo-
sition sites for either species. A series of eggs and hatchlings 
(BMNH 1903.10.16.25) in The Natural History Museum are thus 
of particular value. The series consists of 14 freshly hatched juve-
niles (four of them melanistic), 136 full eggs, and 294 empty egg 
shells, all of which were found in an empty coconut shell (BMNH) 
with one of the three top "eyes" opened, probably by a rat at-
tempting to eat the nut, and collected on 11 April 1903 by J. Nicoll 
at Tahiti Island, Tautira (Taravao Peninsula). All of the 14 hatchlings 
are Emoia impar. This series of eggs and hatchlings clearly dem-
onstrates communal egg laying for E. impar. I suggest that E. 
cyanura and E. impar use different reproductive sites. We have 
always found both species in syntopy at all prospected localities, 
and their relative abundance varies between 30% to 70% accord-
ing to elevation of the site. My studies of reproductive periodicity 
show that both species reproduce year around in French Polynesia, 
with a peak in reproductive activity from October to March (Ineich 
1987, op. cit.). 

I thank C. J. McCarthy (BMNH) for permitting examination of 
the material, and G. Zug and T. Schwaner for their comments on 
this note. 

Submitted by IVAN INEICH, Museum national d'Histoire 
naturelle, Laboratoire de Zoologie (Reptiles & Amphibiens), 25 
rue Cuvier, F-75005 Paris, France, and Centre de l'Environnement, 
Antenne EPHE, BP 1013 Papetoai, Moorea, French Polynesia. 

POLYCHRUS ACUTIROSTRIS (Bicho-preguica). REPRO-
DUCTION. The arboreal polychrotid lizard Polychrus acutirostris 
is distributed throughout tropical open vegetation formations of 
South America, ranging from the Paraguayan Chaco, through the 
central Brazilian Cerrado, to the Caatinga in northeastern Brazil 
(Vanzolini et al. 1980. Repteis das Caatingas. Academia Brasileira 
de Ciencias, Rio de Janeiro. 161 pp.). The reproductive biology of 
P. acutirostris has been studied in the Caatinga (Vitt and Lacher 
1981. Herpetologica 37:53-63), but no data are available regard-
ing the time between oviposition and eclosion and the size of 
hatchlings. Herein we report on the development of a clutch of 
thirteen eggs laid in the lab on 1 Nov 1995, seven days after a 
gravid female P. acutirostris was collected in Cerrado vegetation 
surrounding Brasilia (15°47'S, 47°55'W). The timing of oviposi-
tion agrees with data presented by Vitt and Lachner (op. cit.), that 
eggs are laid during the wet season, which in Brasilia extends from 
October to April. The clutch was kept in a flask containing ver-
miculite, which covered the eggs and was kept moist. The first 
egg hatched on 29 Feb 1996, 114 days after oviposition. Four more 
eggs hatched the next day (01 Mar 1996), followed by seven eggs 

on 02 Mar 1996, and the last egg hatched on 03 Mar 1996. The 
timing of hatching agrees with the suggestion made by Vitt and 
Lachner (op. cit.) that eggs of P. acutirostris will hatch near the 
end of the rainy season. Data for 13 hatchlings: mean body mass = 
0.9 g (SD = 0.1, range = 0.8-1.1, N = 13); mean SVL = 41 mm 
(SD = 1.4, range = 38-43); mean tail length = 70 cm (SD = 2.4, 
range = 65-75). 

Submitted by GUSTAVO LUEDEMANN, GUARINO 
RINALDI COLLI, Departamento de Zoologia, Universidade de 
Brasilia, 70910-900, Brasilia, Distrito Federal, Brazil. e-mail 
(GRC): grcolli@guarany.cpd.unb.br , and REUBER ALBU-
QUERQUE BRANDAO, Laboraterio de Fisiologia Animal, 
Departamento de Ciencias Fisiologicas, Universidade de Brasilia, 
70910-900, Brasilia, Distrito Federal, Brazil. 

MEDITERRANEAN REPTILES. PREDATION. We report 
data on the diet of two sympatric gull species at two Mediterranean 
sites to assess the effect of their predation on reptiles. The study 
was carried out from 1993-1995 at the Ebro Delta and the 
Chafarinas Islands. The Punta de la Banya (NE Spain: 40°37'N, 
00°35'E Ebro Delta N.P.) is a flat peninsula of 2500 ha with a 
mosaic of salt marshes and small dunes dominated by psammo-
philous vegetation. The reptile community at this site is formed 
by Psammodromus algirus and Malpolon monspessulanus. The 
Chafarinas (Melilla SE Spain: 35°11'N, 3°46'35"E) are three small 
volcanic islands 4.5 km off the Moroccan Mediterranean coast. 
The reptilian community here is more speciose than at Punta de la 
Banya and is formed by Trogonophis wiegmanni, Hemidactylus 
turcicus, Saurodactylus mauritanicus, Tarentola mauritanica, 
Chalcides ocellatus, Chalcides paralellus, Podarcis hispanica and 
Coluber hippocreppis. 

Two sympatric species of gulls breed at both sites: Audouin's 
gull (Larus audouinii) and the yellow-legged gull (Larus 
cachinnans). The diet of these species was studied by collecting 
the food regurgitated by chicks and adults when they were handled 
for banding. Observations also were made from a blind at the two 
sites in order to assess the predation of Audouin's gull on reptiles: 
451 and 926 h were spent at the Ebro Delta and the Chafarinas 
Islands respectively (Audouin's gulls group size: mean ± SD = 
41.04 ± 40.50, N [number of censuses] = 1419). 

Table 1 shows the number of reptiles found in the regurgitated 
food samples collected from both species and colonies. Only two 
regurgitates of the yellow-legged gull in the Chafarinas Islands 
contained reptilian prey: one (collected on 5 April 1995) had one 
individual of Trogonophis wiegmanii (SVL = 143.6 mm) and the 
other (collected on 25 April 1995) contained two individuals of 
Trogonophis wiegmanii (SVL = 72.9 and 76.6 mm). Two 
interactions between gulls and reptiles were observed from the 
blind: on 24 April 1994 we recorded a capture and ingestion of an 
individual of Chalcides ocellatus by an adult Audouin's gull in 
the Chafarinas Islands, and on 3 June 1994 an adult Audouin's 
gull tried to capture an individual Psammodromus algirus without 
success in the Ebro Delta. However, of the 557 regurgitates 
identified from the blind (with 577 identified prey items) no 
reptilian prey were delivered during courtship or chick feedings. 
We collected 419 remains and 1227 pellets in the gull nesting 
colonies, but only a few reptilian remains were found; all of them 
were prey of the yellow-legged gull. In the Chafarinas Islands we 
found the remains of Bufo mauritanicus (probably from the 
nearby Moroccan coast, SVL = 103 mm) and a young Coluber 
hippocreppis (SVL = 633 mm) While in the Ebro Delta we 
found the remains of a young Malpolon monspessulanus (SVL 
= 530 mm). 
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Our results suggest that predation of Audouin's and yellow-
legged gulls on reptiles was occasional, at least in these study sites. 

We are grateful to Miguel Angel Carretero and an anonymous 
referee for valuable comments on an earlier draft of this paper and 
to Joan Carles Abella for his help in the field work. Robin Rycroft 
from SAL improved the English text. Research funds were 
provided by the Institute para la Conservacion de la Naturaleza 
ICONA. 

TABLE 1. Percentage of occurrence of reptiles found in regurgitated food 
of Audouin's gull, Larus audouinii (= LAAU), and the yellow-legged gull, 
Larus cachinnans (= LACA). The breeding population of Audouin's and 
yellow-legged gulls are also shown for 1994. 

Ebro Delta Chafarinas Is. 

TOTAL LAAU LACA LAAU LACA 

Breeding pairs 10.143 1.653 4.136 1.333 

No. regurgitates 315 186 315 295 1.111 

No. of prey items 657 472 607 846 2.582 

% occurrence 
of reptiles 0 0 0 0.23 0.002 

Submitted by MERITXELL GENOVART, DANIEL ORO, 
JACOB GONZALEZ-SOLES, and VITTORIO PEDROCCHI, 
Departamento de Biologia Animal—Vertebrats, Diagonal 645, 
08028 Barcelona, Spain. 

AMPHISBAENIA 

LEPOSTERNON INFRAORBITALE (Two-headed 
Snake). REPRODUCTION. Information regarding the lay-
ing, incubation and hatching of the eggs of amphisbaenians is 
sparse. This note describes the hatching of a clutch of eggs of 
Leposternon infraorbitale Berthold, 1859. It is probable this is 
the first observation of the actual hatching of amphisbaenian eggs; 
details also are given of the site where the eggs were collected. 

Goeldi (1897. Zool. Jahrb., Abt. Syst. Geogr. Biol. Thiere, 
10(5):640-676) reported a clutch of eggs of Leposternon 
microcephalum found in March near Rio de Janeiro, Brazil. They 
had been laid in a pile of bricks and tiles which was inhabited by 
ants of the genus Camponotus. However, the author only gave the 
dimensions of the eggs. Gans (1971. Bull. Am. Mus. Nat. Hist. 
144:379-464) examined numbers of eggs in collections, mostly 
in a poor state of preservation. 

On 20 February 1994, six eggs of Leposternon infraorbitale 
were found in the grounds of the Cacao Research Centre (Centro 
de Pesquisas do Cacau - Comissao Executiva do Plano da Lavoura 
Cacaueira, CEPEC-CEPLAC) in the town of Ilheus on the south 
coast of the state of Bahia, Brazil (14°45'S, 39°13'W). One of the 
eggs was opened for species identification immediately after col-
lection (Fig. 1). The specimens were deposited in CEPEC's zoo-
logical collections and at the Federal University of Rio de Janeiro 
(CZUFRJ). 

The eggs were found in the ground beside a fallen tree in a ca-
cao plantation. They were ca. 15 cm from the surface and covered 
in soil and decomposed wood. They measured ca. 60 x 25 mm, 
and were soft to the touch and yellowish-white in color. The eggs  

were kept in the laboratory at room temperature (24°C) in a recep-
tacle measuring 27 x 20 x 15 cm, containing 10 cm of vermiculite 
and covered with plastic mesh. The eggs were moistened with 
water every two days. 

Hatching occurred on 9, 10, and 11 March. The animals first 
opened a small hole in the shell, just large enough to put their 
heads out (Figs. 2 and 3); this they did for several hours, appear-
ing and retreating but without leaving the shell. During this pro-
cess the animals displayed geotropic behavior, they turned towards 
the soil with the apparent intention of burying themselves (Figs. 2 
and 3), but then withdrew once more into the shell. When they 
finally emerged, general examination showed them to have an egg-
tooth. 

The five hatchlings measured 150-170 mm total length (mean 
TL = 160.0 mm, SD = 0.707) and weighed 9.0-12.5 g 
(mean mass = 10.75 g, SD = 1.458). 

The egg opened for species identification was well developed, 
and still had its yolk. The embryo had a conspicuous eye, propor-
tionally larger than in the adult animal (Fig. 1); this was also the 
case in the young after hatching, and has been observed in L. 
microcephalum (Gans 1971. Bull. Am. Mus. Nat. Hist. 144:379-
464). 

The eggs were laid and hatched during the summer rainy sea-
son; the same occurs in L. wuchereri, also from southern Bahia 
(Zamprogno et al. 1993. Resumos III Congresso Latino-Americano 
de Herpetologia, Campifias (Brazil), p. 36). 

We thank Fundacao Butantan for financial support and CNPq 
(Brazilian National Research Council) for providing our grants 
(CJ and MMA). We thank A. J. S. Argolo and Alasdair G. Burman 
for comments and criticisms. 

FIG. 1. Opened egg of Leposternon infraorbitale showing the appear-
ance of an embryo one month before hatching. 

FIG. 2. Hatching of a clutch of Leposternon infraorbitale. 
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FIG. 3. Young of Leposternon infraorbitale exhibiting geotropic be-
havior. 

Submitted by CARLOS JARED, MARTA M. 
ANTONIAZZI and SELMA M. ALMEIDA-
SANTOS, Instituto Butantan, Av. Dr. Vital Brazil, 1500, 
CEP 05503-900 - Sao Paulo, Brasil. 

SERPENTES 

BOTHROPS JARARACUSSU (Jararacussu). PREY. Few data 
are available on the feeding habits of Bothrops jararacussu, a large, 
heavy-bodied neotropical pitviper that reaches 2200 mm in total 
length (Campbell and Lamar 1989. The Venomous Reptiles of Latin 
America. Cornell Univ. Press, Ithaca, New York. 425 pp.). This 
pitviper feed on rodents and frogs (Amaral 1976. Serpentes do 
Brasil, Melhoramentos, Sao Paulo. 246 pp.), and juveniles use 
caudal luring to attract insectivorous prey such as frogs (Sazima 
1991. Copeia 1991:245-248). Herein, we report on a legless liz-
ard eaten by this pitviper. An adult male B. jararacussu (865 mm 
SVL; 140 mm tail; 370 g mass), was caught by a plantation worker 
on 27 October 1995 near the SItio Tres Marias, Marechal Floriano, 
Espirito Santo, eastern Brazil (20°22'S, 40°42W), elevation 680 
m. Gut content analysis revealed a whole anguid lizard, Ophiodes 
striatus, (200 mm SVL; 195 mm tail, 32 g mass) and a small, 
partially digested rodent (estimated mass = 8 g), both ingested 
head first. The lizard showed no signs of digestion and represented 
39.3% of the total length of the snake. The lizard's tail was com-
plete and intact despite the reputation of 0. striatus for ready au-
totomy of its tail into several pieces when handled (its Portuguese 
name is "cobra de vidro," literally "glass snake"). Examination of 
the lizard revealed a 4 mm wound on the lower left neck, perhaps 
due to the envenomation bite. The snake and its prey are in the 
Colecao Zoologica da Universidade Federal do Espirito Santo 
(ZUFES). 

We thank I. Sazima for critically reading the manuscript, A. 
Regiani for providing the pitviper, and the PICDT/CAPES for a 
graduate fellowship to CZ. 

Submitted by CLAUDIO ZAMPROGNO and MARIA DAS 
GRACAS ZAMPROGNO, Departamento de Biologia, 
Universidade Federal do Espirito Santo, 29040-090 VitOria, 
Espirito Santo, Brazil. 

PSEUDOBOODON LEMNISCATUS (Striped Ethiopian Moun-
tain Snake) REPRODUCTION and SIZE. Pseudoboodon is a 
genus of medium-sized colubrids endemic to the highlands of 
Ethiopia and Eritrea. Until recently, there was believed to be only 
a single species, but Rasmussen and Largen (1992. Steenstrupia 
18(3):65-80) revived a second species (Pseudoboodon gascae) 
from the synonymy of P. lemniscatus and described a third spe-
cies, P. boehmei. There is no information on the reproduction of 
these two latter species, and the only information on reproduction 

in P. lemniscatus is that reported by Emmrich (1992. Walia 14:16-
22), from Angenstein (pers comm.) who reported clutch sizes of 
6-10 and hatchling sizes of 17-20 cm. I here present detailed data 
on reproduction in this species. 

On 24 November 1991, a female Pseudoboodon lemniscatus 
(SVL 692 mm, total length [TL] 780 mm, mass 184 g) was col-
lected crossing a road just after dark (1912 h, air temperature 
17.5°C) in the grounds of the British Embassy, Addis Ababa 
(9°02'N 38°43'E, 2520 m). She was noticeably gravid and was 
housed in captivity. All food offered (small rodents and skinks) 
was refused and between 18-19 December 1991 she laid 12 eggs, 
between 1830 and 0600 h. She remained coiled around the eggs 
throughout the laying period, but left the eggs at 0700 h on 19 
December and concealed herself under a tile in the cage. Her mass 
after laying was 130.8 g and the relative clutch mass = 0.319. The 
eggs were removed, separated into three groups ( 3, 4, and 5 eggs), 
and placed in damp soil in separate plastic tubs on the back of a 
refrigerator, where the temperature varied between 17-20°C. On 
19 December the mean egg mass was 5.1 g (SD = 0.191, range = 
4.8-5.3 g), mean length 30.25 mm (SD = 1.69, range = 28-34 
mm), mean width 17.6 mm (SD = 0.616, range = 17-19 mm). 
During incubation, the tub with five eggs was knocked over and 
fell to the floor; all the eggs in it were then attacked by fungus and 
collapsed. On 8 April 1992 a small slit was seen in one of the 
remaining viable eggs. The eggs were weighed immediately; the 
mean mass of the seven remaining eggs was 8.77 g (SD = 0.958, 
range = 7.9-10.2 g), mean length 33.3 mm (SD = 1.43, range = 
30.5-35.8 mm), mean width 22.5 mm (SD = 0.83, range = 21.7-
23.8 mm). Between 8 and 16 April all seven eggs hatched. Mean 
total length of hatchlings was 188 mm (SD = 16.5, range = 172-
225 mm), mean SVL 161 mm (SD = 16.3, range = 145-198), mean 
mass 2.28 g ( SD = 0.678, range = 1.5-3.7 g). Incubation time 
thus varied between 111-119 days, but this may be unusually short 
due to the high incubation temperatures. In Addis Ababa soil tem-
peratures at 30 cm vary from 10° to 17°C. All seven hatchlings 
were released in the grounds of the British Embassy. The female 
is still alive in the collection of David Brownlee (Newcastle, En-
gland) along with a male (collected 5 December 1991, also in the 
British Embassy, Addis Ababa; dimensions at capture: SVL 587 
mm, TL 712 mm, mass 120 g). 

The female produced a second clutch. Mating occurred during 
December 1993, a clutch of ten eggs were laid 28 January 1994; 
seven hatched on 16 May 1994 following 108 days of incubation 
at 29°C. Both snakes will be deposited in the collection of the 
British Museum (Natural History) upon death. 

On 20 November 1993, a large female P. lemniscatus, TL 875, 
SVL 771 mm, mass 285.9 g, was killed at about 1600 h in the 
grounds of the British Embassy, Addis Ababa. Her oviducts con-
tained 21 eggs measuring ca. 1.8 x 1.5 cm; the mass of all 21 eggs 
was 41 g (mean 1.95 g, eggs not weighed individually). The speci-
men and her eggs were placed in the collection of the Natural His-
tory Museum (Addis Ababa), specimen number NHAA (S) 1993.22. 

On 6 June 1994, a hatchling P. lemniscatus (umbilical scar vis-
ible, TL 230 mm, SVL 205 mm) was collected under a rock at the 
Berek River, 30 km northeast of Addis Ababa (9°09'N, 38°57'E). 
This neonate was released after being photographed. Presuming 
this specimen hatched sometime during the previous month, we 
may conclude that under normal conditions, in central Shoa prov-
ince (where Addis Ababa is located), egg-laying in P. lemniscatus 
occurs in December—January and hatchlings appear in May or June, 
coincident with the onset of the four-month rainy season, June—
September. 

Submitted by STEPHEN SPAWLS, P.O. Box 30056, Addis 
Ababa, Ethiopia. 
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The note below is being republished, as a corrected version, and originally 
appeared in volume 27, number 2 (June 1996). 

SISTRURUS MILIARIUS BARBOURI (Dusky Pigmy Rattle-
snake). MAXIMUM SIZE. In the spring of 1981, Mitchell Har-
ris collected an adult male Sistrurus miliarius barbouri off Rt. 60 
at a farm ca. 20 mi. west of Vero Beach, Indian River Co., Florida, 
USA. The specimen was given to the senior author, who main-
tained it in captivity from March 1981 until April 1993 (12 years, 
one month), when it died. We estimate the age of this snake to be 
ca. 20 years, because it was ca. 63.5 cm in length when caught in 
the wild. Its weight (on 23 July 1988) was 658 g. At its death, the 
specimen measured 73.8 cm total length (excluding rattle); in 1987, 
this snake had a live measurement of 80.3 cm in total length, a 
new maximum size for this race and the species. During the early 
part of its captivity, this specimen maintained only 2-3 rattle seg-
ments. However, despite repeated sheddings during the remain-
der of its life, these original segments wore down and the snake 
ceased adding any rattle segments. The specimen was preserved 
and deposited in the Florida State Museum of Natural History (UF-
FSM 87590); color slides were deposited earlier (1987) at the 
Natural History Museum, The University of Kansas (KU Color 
Slides 7614-7615). 

This specimen is the basis for the maximum size reported by 
Conant and Collins (1991. Peterson Field Guide to Reptiles and 
Amphibians of Eastern and Central North America. Houghton 
Mifflin Co., Boston, Massachusetts. 450 pp.). 

Submitted by EMMETT SNELLINGS, JR., 88 Mcteer Drive, 
St. Helena Island, South Carolina 29920, USA, and JOSEPH T. 
COLLINS, Natural History Museum, The University of Kansas, 
Lawrence, Kansas 66045-2454, USA. 

THAMNOPHIS ELEGANS VAGRANS (Wandering Garter 
Snake). PARALYSIS. On 3 August 1993 at 1100 h, a female 
Thamnophis elegans vagrans (SVL 454 mm; TL 586 mm) was 
found in 0.5 m high grasses along the bank of Coyote Creek, 1.5 
km E Guadalupita, Mora County, New Mexico, USA. Inspection 
of the snake exposed seven scars (three ventral, four dorsolateral) 
devoid of scales. The largest (9 x 7 mm) was located mid-dorsally 
at the apex of the vertebral column, 121 mm anterior of the vent. 

During locomotion, the snake dragged the posterior portion of 
its body. Stimulus anterior and posterior to the injury verified that 
there was no detectable voluntary muscular response posterior to 
the site of the vertebral injury (26.7% of SVL; 43.2% of TL). In-
voluntary response was observed when scratching of the skin in-
duced contraction of tail muscles to the point where the tail would 
wrap around a finger. 

Radiographs of the snake indicate the spinal column was sev-
ered and healed with a lateral misalignment (Fig. 1). The mis-
alignment supports the assessment that the spinal injury caused 
paralysis. Since capture, the snake has fed regularly and grown to 
513 mm SVL (656 mm TL) by November 1995. Defecation regu-
larly follows feeding, although atypical bulging occurs both ante-
rior and posterior to the spinal column injury, and cloacal control 
seems to be lacking. 

Between 0800 and 1800 h on 20 August (17 d after capture), the 
female gave birth to three young measuring 103, 114, and 119 
mm SVL. The smallest newborn died on 14 September at 106 mm 
without feeding, whereas the two larger individuals died on 9 
December 1993 (155 SVL) and 7 February 1994 (183 SVL). Nor-
mal size ranges for T. elegans at birth were reported as 180-230 
mm by Conant and Collins (1991. A Field Guide to Reptiles and 

Amphibians of Eastern and Central North America, 3rd ed. Hough-
ton Mifflin Co., Boston, Massachusetts, 450 pp.) and 167-215 
mm by Wright and Wright (1994. Handbook of Snakes of the 
United States and Canada. Vol. H. Comstock Publ. Assoc., Ithaca, 
New York. 565-1106 pp.), with the smallest recorded as 122 mm 
(Wright and Wright, op. cit.). Litter sizes range from 4-19 (Stebbins 
1985. A Field Guide to Western Reptiles and Amphibians, 2nd ed. 
Houghton Mifflin Co., Boston, Massachusetts 336 pp.) and 4-14 
(mean 9.1) (Fitch 1985. Univ. Kansas, Mus. Nat. Hist., Misc. Publ. 
76:1-76). Whether the spinal injury was related to the low litter 
number, small size of the young at birth, and their high mortality 
is speculative. 

Scientific permit to SK was provided by the New Mexico De-
partment of Game and Fish. We acknowledge Tim E. Robinson 
for the radiographs. Thanks to Robert D. Owen, Llewellyn D. 
Densmore, and Lorinda L. Gordon for reviewing the manuscript. 

FIG. 1. Radiographs of female Thamnophis elegans vagrans indicating 
position of vertebral injury between the 44th and 45th precaudal verte-
brae (arrows). The lateral view (right) shows a slight downward tilt across 
the fused vertebrae. Bars denote approximate position of vent (left, dor-
sal view). 

Submitted by STEPHEN KASPER, Department of Biologi-
cal Sciences and The Museum, Texas Tech University, Lubbock, 
Texas 79409, USA, and STEPHANIE N. KASPER, 4512 49th 
St., Lubbock, Texas 79414, USA. 
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GEOGRAPHIC DISTRIBUTION 

Herpetological Review publishes brief notices of new geographic distribution 
records in order to make them available to the herpetological community in pub-
lished form. Geographic distribution records are important to biologists in that 
they allow for a more precise determination of a species' range, and thereby permit 
a more significant interpretation of its biology. 

These geographic distribution records will be accepted in a standard format 
only, and all authors must adhere to that format, as follows: SCIENTIFIC NAME, 
COMMON NAME (for the United States and Canada as it appears in Collins, 
1990, Standard Common and Current Scientific Names for North American Am-
phibians and Reptiles, Third Edition, Herp. Circ. 19:1-41; for Mexico as it ap-
pears in Liner, 1994, Scientific and Common Names for the Amphibians and Rep-
tiles of Mexico in English and Spanish. Herp. Circ. 23:1-113), LOCALITY (use 
metric for distances and give precise locality data), DATE (day-month-year), COL-
LECTOR, VERIFIED BY (cannot be verified by an author—curator at an institu-
tional collection is preferred), PLACE OF DEPOSITION (where applicable, use 
standardized collection designations as they appear in Leviton et al., 1985, Stan- 
dard Symbolic Codes for Institutional Resource Collections in Herpetology and 
Ichthyology, Copeia 1985(3):802-832) and CATALOG NUMBER (required), 
COMMENTS (brief), CITATIONS (brief), SUBMITTED BY (give name and ad-
dress in full—spell out state names—no abbreviations). 

Some further comments. This geographic distribution section does not publish 
"observation" records. Records submitted should be based on preserved speci-
mens which have been placed in a university or museum collection (private col-
lection depository records are discouraged; institutional collection records will 
receive precedence in case of conflict). A good quality color slide or photograph 
may substitute for a preserved specimen only when the live specimen could not be 
collected for the following reasons: it was a protected species, it was found in a 
protected area, or the logistics of preservation were prohibitive (such as large turtles 
or crocodilians). Color slides and photographs must be deposited in a university or 
museum collection along with complete locality data, and the color slide catalog 
number(s) must be included in the same manner as a preserved record. Before you 
submit a manuscript to us, check Censky (1988, Index to Geographic Distribution 
Records in Herpetological Review: 1967-1986) to make sure you are not duplicat-
ing a previously published record. 

Please submit any geographic distribution records in the standard format only 
to one of the Section Co-editors: Joseph T. Collins (USA & Canadian records 
only), Museum of Natural History—Dyche Hall, The University of Kansas, 
Lawrence, Kansas 66045-2454, USA; Jerry D. Johnson (Mexico and Central 
America, including the Caribbean islands), Department of Biology, El Paso Com-
munity College, P.O. Box 20500, El Paso, Texas 79998-0500, USA; Hidetoshi Ota 
(all Old World records), Tropical Biosphere Research Center, University of the 
Ryukyus, 1 Senbaru, Nishihara-cho, Okinawa 903-01, Japan; or Gustavo J. Scrocchi 
(South American records), Institute de Herpetologia, Fundaci6n Miguel Lillo, 
Miguel Lille 251,4000 Tucuman, Argentina. Short manuscripts are strongly dis-
couraged, and are only acceptable when data cannot be presented adequately in 
the standard format. Submissions by e-mail are encouraged where possible. 
Refer to inside front cover for e-mail addresses of section editors. 

Recommended citation for new distribution records appearing in this section is: 
Marques, 0. A. V., and G. Puorto. 1996. Geographic Distribution. Chironius 
laevicollis. Herpetol. Rev. 27:212. 

CAUDATA 

AMBY STOMA LATERALE (Blue-spotted Salamander). USA: 
WISCONSIN: MENOMINEE Co: ca. 30 m E jct. of Rt. VV and Sun-
rise Road, Center of Sec 23, T28N, R16E. 23 September 1996. 
Gary S. Casper. Verified by Robert W. Henderson. MPM Herpe-
tology Collection 27982-983. New county record, filling gap in 
expected distribution (Casper 1996, Geographic Distributions of 
the Amphibians and Reptiles of Wisconsin. Milwaukee Pub. Mus. 
87 pp.). Two specimens found under logs at shore of small pond 
in oak woodland. 

Submitted by GARY S. CASPER, Section of Vertebrate Zool-
ogy, Milwaukee Public Museum, 800 West Wells Street, Milwau-
kee, Wisconsin 53233, USA. 

AMPHIUMA MEANS (Two-toed Amphiuma). USA: FLORIDA: 
FRANKLIN CO: St. Vmcent Island, on Rattlesnake Slough Road north 
of Oyster Pond. 6 October 1995. Thomas E. Lewis. One specimen 

photographed, OF 104084. Verified by David Auth. Found alive 
in a tire rut, apparently after having been washed out of Oyster 
Pond when a water control structure failed during Hurricane Opal 
on 5 October 1995. First record for any Gulf Coast barrier island 
(Blaney 1971, Herpetologica 27(4):406-430). 

Submitted by D. BRUCE MEANS and THOMAS E. LEWIS, 
Coastal Plains Institute, 1313 North Duval Street, Tallahassee, 
Florida 32303, USA, and St. Vmcent National Wildlife Refuge, 
P.O. Box 447, Apalachicola, Florida 32329, USA. 

NOTOPHTHALMUS MERIDIONALIS (Black-Spotted Newt). 
USA: TEXAS: McMILLEN Co: 27°37'48"N, 97°18'36"W. Adult 
male crossing Texas Rt. 16, S of Tilden, 15 m N Nueces River 
bridge in the rain at 2140 h. 31 August 1995. Travis W. Taggart 
and Richard Anderson. KU Color Slide 11223. Verified by James 
R. Dixon. County record; lends support for the records cited as 
questionable by Dixon (1987, Amphibians and Reptiles of Texas. 
Texas A&M Univ. Press, College Station. 434 pp.) for Duval 
(USNM 15683, 14740) and Bexar (USNM 45400-45423) coun-
ties. Dixon (pers. comm.) never examined these specimens and 
they were not included in his map on the basis of their suspect 
locality. 

Submitted by TRAVIS W. TAGGART, Department of Bio-
logical Sciences-SLU 736, Southeastern Louisiana University, 
Hammond, Louisiana 70402, USA. 

ANURA 

ASCAPHUS TRUEI (Tailed Frog). USA: OREGON: WASCO Co: 
Warm Springs Reservation, Wilson Creek, 3.7 km S Rt. 26, NE 1/ 
16 of SW 1/4, Sec.36, T5S, R9E (UTM N4993850m, E609080m) 
upstream from jct. of road and Wilson Creek; unnamed tributary 
of the South Fork of the Warm Springs River, 3 km E of the Pa-
cific Crest Trail, Center of the NE 1/4, Sec. 32, T7S, R9E (UTM 
N4975000m, E603760). 8 September 1995. Stacy N. Smith. Or-
egon State University Herpetological Collection Photographic 
Records (OS 11335-337). All verified by R. Bruce Bury. Three 
adults found at the South Fork of the Warm Springs River site, 
two adults also captured at this site in 1994. Four tadpoles and one 
adult captured at the Wilson Creek site. Three tadpoles and one 
adult also were captured 1.5 km downstream from the road cross-
ing in 1994. First county records; Wilson Creek site is ca. 24 km 
SW of Hood River County locality, and the South Fork of the 
Warm Springs River site is ca. 14 km NE of the Marion County 
locality (Nussbaum et al. 1983, Amphibians and Reptiles of the 
Pacific Northwest. Univ. Press of Idaho, Moscow. 332 pp.). 

Submitted by STACY N. SMITH, Environmental Services 
Northwest, 2134 Minute Court, Stone Mountain, Georgia 30087, 
USA. 

BUFO CALIF ORNICUS (Arroyo Toad). MEXICO: BAJA 
CALIFORNIA: Arroyo San Simon, ca. 16 km SE San Quintin, 
30°27'00"N, 115°51'00"W. 18 March 1995. Eric W. A. Gergus. 
LACM Color Slide PC1316. Verified by Brian K. Sullivan. At 
least seven males were seen calling along the margins of the ar-
royo. Extends range ca. 38 km S of nearest record at Rio Santo 
Domingo (Price and Sullivan 1988, Cat. Amer. Amphib. Rept. 
415:1-3). 

Submitted by ERIC W. A. GERGUS, Department of Zool-
ogy, Arizona State University, Tempe, Arizona 85287, USA, L. 
LEE GRISMER, Department of Biology, La Sierra University, 
Riverside, California 92515, USA, and KENT BEAMAN, 1159 
Iowa Avenue, Suites E and F, Riverside, California 92507, USA. 
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BUFO VALLICEPS (Gulf Coast Toad) USA: TEXAS: HARRISON 
CO: Karnack, 5.6 km E main entrance of Longhorn Army Ammu-
nition Plant, near Harrison Bayou. 30 April 1996. Bradley C. Autrey 
and Ryan Daniel. Verified by Fred L. Rainwater. Stephen F. Aus-
tin State University Vertebrate Museum (SFAVM 4891). New 
county record (Dixon 1987, Amphibians and Reptiles of Texas. 
Texas A&M Univ. Press, College Station. 434 pp.). Individual was 
collected from a funnel trap located in a mesic hardwood area on 
the Longhorn Army Ammunition Plant. 

Submitted by ROBERT R. FLEET and BRADLEY C. 
AUTREY, Department of Biology, Stephen E Austin State Uni-
versity, Nacogdoches, Texas 75962, USA. 

GASTROPHRYNE OLIVACEA (Great Plains Narrowmouth 
Toad) USA: COLORADO: LAS ANIMAS Co: pond on unnamed 
creek, 2.0 air mi due W of Las Animas/Baca County line, 0.9 air 
mi due S jct W Carrizo Creek. 3 June 1996. UNC-MNH Photo-
graphs 18-19. Verified by Hobart M. Smith and David Chiszar. 
First county record (Livo et al. 1996, Herpetological Microbio-
geography of Colorado II: Documented and Potential County 
Records. Publ. Colorado Herpetol. Soc.). 

Submitted by SCOTT BOBACK, ENOCH BERGMAN, 
CHAD MONTGOMERY, JUSTIN HOBERT, BEN HILL, and 
STEPHEN P. MACKESSY, Department of Biological Sciences, 
501 20th Street, University of Northern Colorado, Greeley, Colo-
rado 80639, USA. 

GASTROPHRYNE OLIVACEA (Great Plains Narrowmouth 
Toad). USA: TEXAS: HALE CO: 17.7 km W Petersburg. 2 June 
1996. Ann M. Anderson, Warren C. Conway, and David A. Haukos. 
Museum of Texas Tech University (TTU-R-11633). Verified by 
Richard Monk. County record; several adult males were heard 
and seen calling at 0100 h in a flooded playa wetland. One indi-
vidual was captured in dense vegetation. Extends range of the spe-
cies northwest (Dixon 1987, Amphibians and Reptiles of Texas. 
Texas A&M Univ. Press, College Station. 434 pp.) Fills hiatus in 
current known distribution of species—Swisher County to the 
north, Floyd County to the east, and Crosby and Lubbock coun-
ties to the south. 

Submitted by ANN M. ANDERSON, WARREN C. CON-
WAY, and DAVID A. HAUKOS, Range and Wildlife Department, 
Mail Stop 2125, Texas Tech University, Lubbock, Texas 79409, 
USA. 

GASTROPHRYNE OLIVACEA (Great Plains Narrowmouth 
Toad). USA: TEXAS: HOCKLEY Co: 8.1 km N Smyer. 2 June 1996. 
Ann M. Anderson and David A. Haukos. Museum of Texas Tech 
University (TTU-R-11634). Verified by Richard Monk. County 
record; several adult males were heard and seen calling after sun-
set in a flooded playa wetland. One individual male was captured 
by hand in dense vegetation. Extends range of the species north-
west (Dixon 1987, Amphibians and Reptiles of Texas. Texas A&M 
Univ. Press, College Station. 434 pp.) 

Submitted by ANN A. ANDERSON and DAVID A. HAUKOS, 
Range and Wildlife Department, Mail Stop 2125, Texas Tech Uni-
versity, Lubbock, Texas 79404, USA. 

HYALINOBATRACHIUM CHIRRIPOI (Suretka Glass Frog). 
PANAMA: PROVINCIA DE DARIEN: DISTRITO DE PIIVOGANA: 
Parque Nacional Darien, Estacion Pirre, Rio Peresenico, 
8°01'09"N, 77°43'57"W, elev. 90 m. 24 August 1994. Roberto 
lbatiez D. Circulo Herpetologico de Panama (CH 4048). Verified 
by Jay M. Savage. New country record. Although Frost ([as 
Centrolenella] 1985, Amphibian Species of the World. Allen Press, 

Lawrence, Kansas. 732 pp.) and Auth (1994, Smithson. Herpetol. 
Info. Ser. 98:1-59) indicated that it was distributed from Costa 
Rica to Colombia, and Villa et al. ([as Centrolenella] 1988, Middle 
American Herpetology. Univ. Missouri Press, Columbia. 131 pp.) 
erroneously showed it as present in Panama, this species was only 
known from localities in Costa Rica and Colombia ([as 
Centrolenella] Starrett and Savage 1973, Bull. So. California Acad. 
Sci. 72:57-78; [as Centrolenella] Hayes and Starrett 1980, Bull. 
So. California Acad. Sci. 79:89-96). Partially fills the gap between 
previous records and confirms its presence in Panama. 

Submitted by ROBERTO IBANEZ D., Smithsonian Tropical 
Research Institute, Apartado 2072, Balboa, Republica de Panama, 
and CESAR A. JARAMILLO, Circulo Herpetologico de Panama, 
Apartado 10762, Estafeta Universitaria, Panama, Republica de 
Panama. 

HYLA CINEREA (Green Treefrog). USA: TENNESSEE: DYER 
CO: Chic (Tennessee) topographic quadrangle, Moss Island State 
Wildlife Management Area, ca. 1 km SW of jct. of Big Levee and 
Moss Island roads (35°57'23"N, 89°37'58"W), 76 m elev. August 
1994. Carl Wirwa. Austin Peay State University Museum of Zo-
ology (APSU Photograph Collection 05423). Verified by A. Floyd 
Scott. Adult captured in open area among patches of bottomland 
hardwoods, photographed and released. New county record 
(Redmond 1985, A Biogeographic Study of Amphibians in Ten-
nessee. Doctoral Thesis, Univ. Tennessee, Knoxville. 290 pp.). 

Submitted by ALAN PETERSON and CARL WIRWA, Ten-
nessee Wildlife Resources Agency, Box 55 State Office Building, 
225 Dr. Martin Luther King Drive, Jackson, Tennessee 38301, 
USA. 

HYLA GRATIOSA (Barking Treefrog). USA: TENNESSEE: 
CHESTER CO: Henderson (Tennessee) topographic quadrangle, 2.5 
mi S of Henderson at 1395 Memory Lane (35°24'04"N, 
88°38'06"W), 141 m elev. 4 September 1993. Amy Peterson and 
Christie Peterson. Austin Peay State University Museum of Zool-
ogy Photograph Collection (APSU 05419). Verified by A. Floyd 
Scott. Adult captured on inside wall of house. A second specimen 
was captured by Alan Peterson thirteen months later crossing 
Memory Lane ca. 100 m N of the first capture site. New county 
record (Redmond 1985, A Biogeographic Study of Amphibians in 
Tennessee. Doctoral Thesis, Univ. Tennessee, Knoxville. 290 pp.). 

Submitted by ALAN PETERSON, Tennessee Wildlife Re-
sources Agency, and JOHN KOONS, Department of Natural and 
Physical Sciences, Jackson State Community College, Jackson, 
Tennessee 38301-3797, USA. 

PHYLLOMEDUSA BICOLOR (Giant Monkey Frog): BOLIVIA: 
BENI: PROVINCIA VACA Diaz: between Villa Vella and Cachuela 
Esperanza at ca. 5 km from Villa Vella. 20 February 1996. F. Guerra 
Serrudo and E. Perez Limache. Coleccion Boliviana de Fauna La 
Paz (CBF 2446-48). Verified by A. Schluter. First record for Bo-
livia. 

Submitted by STEFFEN REICHLE, Langwiesenstr. 26, D-
70771 Leinfelden-Echterdingen, Germany; FERNANDO 
GUERRA SERRUDO and EDDY PEREZ LIMACHE, 
Coleccion Boliviana de Fauna, Casilla 8706, La Paz, Bolivia. 

PSEUDACRIS TRISERIATA TRISERIATA (Western Chorus 
Frog). USA: WISCONSIN: ONEIDA CO: 0.25 mi SE jct. of Rt. G 
and Rt. 8/47, SW 1/4 of SE 1/4 of SW 1/4 Sec. 8, T36N, R9E. 2, 8, 
and 18 May 1996. Ron Eckstein. MPM Herpetology Audio Tape 
Collection (cat. no. pending). Verified by Robert W. Henderson. 
New county record (Casper 1996, Geographic Distributions of the 

48 	 Herpetological Review 28(1), 1997 



Amphibians and Reptiles of Wisconsin. Publ. Milwaukee Pub. 
Mus., Wisconsin. 87 pp.); an additional record for northeast Wis-
consin, where this species is rare and local. 

Submitted by GARY S. CASPER, Section of Vertebrate Zool-
ogy, Milwaukee Public Museum, 800 West Wells Street, Milwau-
kee, Wisconsin 53233, USA. 

SCAPHIOPUS COUCHII (Couch's Spadefoot). USA: NEW 
MEXICO: CIBOLA CO: Laguna Reservation, 0.4 km N and 1.6 km 
W of Mesita (SE 1/4 Sec. 11, T9N, R5W). 15 June 1996. S. E. 
Carr. KU Photograph Accession 6562. Verified by C. W. Painter. 
First record for county; extends range ca. 35 km NW from Valencia 
County in the Rio Puerco/Rio Salado drainage basin (Degenhardt 
et al. 1996, Amphibians and Reptiles of New Mexico. Univ. New 
Mexico Press, Albuquerque. xx + 431 pp.). 

Submitted by STACEY E. CARR, Department of Natural 
Resources, Pueblo of Laguna, P.O. Box 194, Old Laguna, New 
Mexico 87026, USA; and JAMES N. STUART, Museum of 
Southwestern Biology, University of New Mexico, Albuquerque, 
New Mexico 87131, USA. 

TESTUDINES 

CHRYSEMYS PICTA BELLI! (Western Painted Turtle) USA: 
COLORADO: BENT CO: DOR, Rt 50, 0.9 mi W jct of County 
Road 28. 7 October 1996. UNC-MNH 213. Verified by Hobart M. 
Smith and David Chiszar. First county record (Livo et al. 1996, 
Herpetological Microbiogeography of Colorado II: Documented 
and Potential County Records. Publ. Colorado Herpetol. Soc.). 

Submitted by ENOCH BERGMAN, BEN HILL, CHAD 
MONTGOMERY, JUSTIN HOBERT, SCOTT BOBACK, and 
STEPHEN P. MACKESSY, Department of Biological Sciences, 
501 20th Street, University of Northern Colorado, Greeley, Colo-
rado 80639, USA. 

GRAPTEMYS GEOGRAPHICA (Common Map Turtle). USA: 
WISCONSIN: SHAWANO Co: 0.75 miles west of Morgan Road on 
Rt. A, W1/2 Sec. 32, T28N, R14E. 20 May 1996. Greg Bunker. 
MPM Herpetology Collection 27978. Verified by Robert W. Hend-
erson. New county record (Casper 1996, Geographic Distributions 
of the Amphibians and Reptiles of Wisconsin. Publ. Milwaukee 
Pub. Mus., Wisconsin. 87 pp.) Adult female killed on road near 
small tributary of the Red River (Wolf River watershed). Extends 
range ca. 22 km N of nearest locality in northern Waupaca County, 
also in Wolf River watershed (Vogt 1981, Natural History of the 
Amphibians and Reptiles of Wisconsin. Publ. Milwaukee Pub. 
Mus., Wisconsin. 205 pp.) 

Submitted by GARY S. CASPER, Section of Vertebrate Zool-
ogy, Milwaukee Public Museum, 800 West Wells Street, Milwau-
kee, Wisconsin 53233, USA. 

GRAPTEMYS KOHNH (Mississippi Map Turtle). USA: OKLA-
HOMA: CHOCTAW Co: Hugo Wildlife Management Area, NE 1/4, 
SE 1/4, Sec 13, T5S, R17E. 21 June 1994. David G. Smith. Okla-
homa Museum of Natural History (OMNH 35453). Verified by 
Laurie J. Vitt. Adult collected in a mud puddle on a gravel road 
(old Oklahoma Rt. 93) ca. 4 km SE of One Creek entrance to 
Hugo Wildlife Management Area during midday. New county 
record (Webb 1970, Reptiles of Oklahoma. Univ. Oklahoma Press, 
Norman. 370 pp.). 

Submitted by DAVID G. SMITH, Department of Zoology, 
University of Oklahoma, Norman, Oklahoma 73019, USA. 

KINOSTERNON FLAVESCENS FLAVESCENS (Yellow Mud 
Turtle). USA: NEW MEXICO: SOCORRO CO: Bosque del Apache 
National Wildlife Refuge, Unit 11 pond, 2.4 km NNE Refuge head-
quarters. 11 July 1996. J. N. Stuart. University of New Mexico 
Museum of Southwestern Biology (MSB) 60412. Verified by C. 
W. Painter. First record for county; other confirmed records for 
Rio Grande Valley are from downstream of Caballo Dam (Dona 
Ana and Sierra counties) and an introduction in Sandoval County 
(Degenhardt et al. 1996, Amphibians and Reptiles of New Mexico. 
Univ. New Mexico Press, Albuquerque. xx + 431 pp.). Specimen 
may be introduced because no other K.flavescens have been found 
at Refuge despite extensive trapping. Collected under U.S. Fish 
and Wildlife Service Special Use Permit No. 73627. 

Submitted by JAMES N. STUART, Museum of Southwest-
ern Biology, University of New Mexico, Albuquerque, New 
Mexico 87131, USA. 

STERNOTHERUS ODORATUS (Common Musk Turtle). USA: 
INDIANA: UMON Co: Whitewater State Park: extreme NE mar-
gin of Whitewater Lake, 39°37'23"N, 84°57'37"W. 9 August 1996. 
Matt Rail and Art Reber. OF 104530. Verified by David L. Auth. 
Specimen caught on trotline in 0.75 m of water. New county record 
(Minton 1997, Amphibians and Reptiles of Indiana. Second ed. 
Indiana Acad. Sci., Indianapolis. In press). 

Submitted by CAMERON A. YOUNG and JOHN B. IVER-
SON, Joseph Moore Museum, Department of Biology, Earlham 
College, National Road West, Richmond, Indiana 47374, USA. 

TRACHEMYS SCRIPTA SCRIPTA (Yellowbelly Slider). USA: 
VIRGINIA: GLOUCESTER CO: 1.6 km E White Marsh, West Branch 
of Severn River. 24 June 1996. John A. Musick. USNM 509512. 
Verified by George R. Zug. Adult, non-gravid female (262 mm 
carapace length, 245 mm plastron length, 2581 g body mass) found 
adjacent to water-filled ditch on road. Extension of eastern part of 
range across York River, 16 km north of nearest record in City of 
Newport News. First record for the middle peninsula of Virginia 
and Gloucester County (Mitchell 1994, The Reptiles of Virginia. 
Smithsonian Inst. Press. 352 pp.). 

Submitted by JOSEPH C. MITCHELL, Department of Biol-
ogy and School of Continuing Studies, University of Richmond, 
Richmond, Virginia 23173, USA, and JOHN A. MUSICK, Vir-
ginia Institute of Marine Science, P.O. Box 1346, Gloucester Point, 
Virginia 23062, USA. 

SAURIA 

ANOLIS CAROLINENSIS CAROLINENSIS (Northern Green 
Mole) USA: TEXAS: Ellis Co: Bristol. 11 October 1996. Debbie 
M. Arnold. Navaro College 1996.10.11.1 L. Verified by Tom Vance. 
New county record; partly fills hiatus of its western range. (Dixon 
1987, Amphibians and Reptiles of Texas. Texas A&M Univ. Press, 
College Station. 434 pp.; Vance 1992, Bull. Maryland Herpetol. 
Soc. 27(2):48-89; Vermersch 1992, Lizards and Turtles of South-
Central Texas. Eakin Press, Austin. 170 pp.; Hibbitts and Hibbitts 
1994, Herpetol. Rev. 25(1):35-36). 

Submitted by DEBBIE M. ARNOLD, 403 Old Walnut, Ennis, 
Texas 75119, USA. 

CROTAPHYTUS BICINCTORES (Mojave Black-collared Liz-
ard). USA: ARIZONA: MARICOPA CO: White Tank Mountains, NE 
end, access off of Bell Road. 16 April 1996. Bradford D. 
Hollingsworth and Erik W. A. Gergus. TNHC 53903. Verified by 
Jimmy A. McGuire. The White Tank Mountains lie 40 km west of 
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Phoenix, north of the Gila River, and represent the easternmost 
distribution of C. bicinctores in Maricopa County. The nearest 
distributional records include Wickenburg (UIMNH 74801) and 
the Gila Bend Mountains, a distance of 40 km to the NW and 55 
km to the SSW, respectively (McGuire 1996, Bull. Carnegie Mus. 
Nat. Hist. 32:1-143). 

Submitted by BRADFORD D. HOLLINGSWORTH, Depart-
ment of Natural Sciences, Loma Linda University, Loma Linda, 
California 92350, USA, and ERIK W. A. GERGUS, Department 
of Zoology, Arizona State University, Tempe, Arizona 85287, USA. 

CROTAPHYTUS NEBRIUS (Sonoran Collared Lizard). USA: 
ARIZONA: PINAL Co: Sacaton Mountains, W of Rt. 387, access 
off of Hopi Road. 14 April 1996. Bradford D. Hollingsworth and 
Erik W. A. Gergus. TNHC 53904. Verified by Jimmy A. McGuire. 
First confirmed county record; specimen was collected on the W 
side of the Sacaton Mountains, which are divided by Rts. 10 and 
387. Nearest distribution records include the Silver Bell Moun-
tains (SDSNH 68648-49) and 20 mi SW of Phoenix in the Sierra 
Estrella (KU 14860), a distance of 70 km to the SSE and 55 km to 
the NW, respectively (McGuire 1996, Bull. Carnegie Mus. Nat. 
Hist. 32:1-143). 

Submitted by BRADFORD D. HOLLINGSWORTH, Depart-
ment of Natural Sciences, Loma Linda University, Loma Linda, 
California 92350, USA, and ERIK W. A. GERGUS, Department 
of Zoology, Arizona State University, Tempe, Arizona 85287, USA. 

EUMECES FASCIATUS (Five-lined Skink). USA: ILLINOIS: 
MCHENRY CO: Northern Roofing Company, Rt. 47, Huntley. 11 
September 1996. Michael Abmbrogio. The Museum of Northern 
Illinois University (HDW-NIU 1621). Verified by Harlan Walley. 
Specimen found basking near skid of roofmg insulation. New 
county record; fills gap between Cook and Lake counties to the 
east (Smith 1961, Bull. Illinois Nat. Hist. Surv. 28:1-298). 

Submitted by HARLAN D. WALLEY, Department of Biol-
ogy, Northern Illinois University, Dekalb, Illinois 60115, USA. 

HEMIDACTYLUS TURCICUS (Mediterranean Gecko). USA: 
GEORGIA: CHATHAM CO: Savannah historic district, Forsythe 
Park/Whittaker Street, 3.7 mi (6.2 km) W of Savannah River (Geor-
gia-South Carolina state line). 29 September 1996. Michael G. 
Frick. Savannah Science Museum (SSM 96.13759-96.13760). 
Verified by John B. Jensen. Specimens caught in ivy on brick wall. 
New county record (Conant and Collins 1991, Peterson Field Guide 
to Reptiles and Amphibians of Eastern and Central North America. 
Third ed. Houghton Mifflin Co., Boston, Massachusetts. 450 pp.; 
Williamson and Moulis 1994, Distribution of Reptiles and Am-
phibians in Georgia. Vols. 1-2. Savannah Science Museum Spe-
cial Publication No. 3. Savannah Science Museum, Georgia. 912 
pp.); probably an established population since individuals of dif-
ferent size classes have been observed. 

Submitted by MICHAEL G. FRICK, Savannah Science Mu-
seum, 4405 Paulsen Street, Savannah, Georgia 31405, USA. 

KENTROPIX STRIATA (Striped Kentropyx) VENEZUELA: 
ARAGUA: Maracay, El Limon, Estacion de Fuana, 500 m. 25 
November 1988. Ramon Rivero. Museo de la Estacion Biologica 
de Rancho Grande, Maracay (EBRG 2308); ESTADO GUARICO: 
San Juan de los Morros, Las Acequias, 480 m. 13 April 1996. 
Marco Natera. EBRG 3255, 3256. Verified by Luis Fernando 
Navarrete. First record for the states of Aragua and Guarico, and 
northernmost localities in the Central Region of Venezuela 
[Gallenger and Dixon 1992, Boll. Mus. Reg. Sci. Nat. Torino 

10(1):125-171; Avila-Pires 1995, Lizards of Brasilian Amazonia 
(Reptiles: Squamata). Zool. Verh. 299:529-535]. 

Submitted by JESUS MANZAMILLA, Museo del Institute 
de Zoologia Agricola, Universidad Central de Venezuela, Apartado 
Postal 4579, Maracay 2101-A, Aragua, Venezuela, RAMON 
RIVERO, Museo de la Estacion Biolegica de Rancho Grande, El 
Limon, Aragua, Venezuela, and MARCO NATRA, Universidad 
Romulo Gallegos, San Juan de los Morros, Guarico, Venezuela. 

LIOLAEMUS PSEUDOANOMALUS (Tree Iguana). ARGEN-
TINA: SAN JUAN: DEPARTMENT ULLUM: 12 km W San City on 
Loma de las Tapias Hill (31°29'S, 68°39'W). April 1995. Juan 
Carlos Acosta. March 1996. Victor Contreras. Herpetological 
Collection, Institute y Museo de Ciencias Naturales, Universidad 
Nacional de San Juan, Argentina (IMCN-UNSJ 108 [juv] and 109 
[hatchlings]). Verified by Luciano Javier Avila. Extends range ca. 
67 km from Medanos Grandes, Department Caucete (Cei 1986, 
Mon. IV Mus. Reg. Sci. Nat. Torino. 527 pp.). 

Submitted by JUAN CARLOS ACOSTA and FERNANDO 
MURIJA, Institute y Museo de Ciencias Naturales, Universdad 
Nacional de San Juan, Avenida Libertador (Oeste) N° 315, C.P. 
5400, San Juan, Argentina. 

OPHIODES YACUPOI (Mboi-pepe, Yacupoi Worm Lizard) 
ARGENTINA: CORRIENTES, DEPARTMENT MBURUCUYA: Campo 
Nalda (28°08'S, 58°21W). 16 October 1995. Enrique Laffont. 
Universidad Nacional del N.E. (UNNEC 04848); Rt. 86 W 
Mburucuya (28°03'S, 58°11'W). 30 November 1995. Ruben 
Maletti and Carlos Alberto Saibene. UNNEC 04880. Both veri-
fied by Blanca Beatriz Alvarez. First record for province. Other 
Argentine provinces where species has been recorded are: Misiones 
(Gallardo 1966, Rev. Mus. Arg. de Cs. Nat. Zool. 9[6]:123-146) 
and Entre Rios (Genise 1983, Bol. As. Herp. Arg. 1[3]:18). Cited 
also for Uruguay and Brazil (Peters and Donoso Barros 1970, Bull. 
U.S. Natl. Mus. 297:1-293). 

Submitted by SILVANA BEATRIZ MONTANELLI, Parque 
Nacional Mburucuya, C.C. N° 1 (3427) Mburucuya, Corrientes, 
Argentina, and JUAN CARLOS CHEBEZ, Delegacion Tecnica 
Regional NEA, Avenida Victoria Aguirre 66 (3370) Pto. 
Misiones, Argentina. 

PHRYNOSOMA MODESTUM (Roundtail Horned Lizard). USA: 
ARIZONA: GILA CO: Mohave Point, San Carlos Lake, San Carlos 
Indian Reservation, 9 km (airline) NE of Coolidge Dam. 1 April 
1989. Amy Lynn Mayne. Arizona State University Photo Collec-
tion (ASU PC 001-002). Verified by M. J. Fouquette, Jr. New 
county record; extends range 48 km (airline) NW of Fort Thomas 
(Tanner 1958, Herpetologica 14:195). 

Submitted by PETER J. MAYNE, 17510 North 85th Lane, 
Peoria, Arizona 85382, USA. 

PHYLLODACTYLUS XANTI (Cape Leaf-toed Gecko). 
MEXICO: BAJA CALIFORNIA SUR: Isla Pardo, one of five small 
islands in a group collectively known as Islas Los Candeleros lo-
cated SW of Isla Danzante in the vicinity of Loreto (Crumpton 
1991, Baja Explorer: Topographic Atlas Directory. ALTI Publish-
ing, La Jolla, California; Williams 1988, Baja Boater's Guide: 
Volume II—Sea of Cortez. H. J. Williams Publications, Sausalito, 
California). 22 March 1996. L. Lee Grismer, Bradford D. 
Hollingsworth, Humberto Wong, and Michael R. Cryder. La Si-
erra University Photographic Collection (LSUPC L3026). Veri-
fied by Lester E. Harris. First record for Isla Pardo (Murphy and 
Ottley 1984, Ann. Carnegie Mus. Nat. Hist. 53:207-230). The 
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specimen was found during the day beneath a pile of rocks on the 
cobblestone beach. 

Submitted by MICHAEL R. CRYDER, Department of Natu-
ral Sciences, Loma Linda University, Loma Linda, California, 
92350, and Department of Biology, La Sierra University, River-
side, California 92515-8247, USA, L. LEE GRISMER, Depart-
ment of Biology, La Sierra University, Riverside, California 92515-
8247, USA, BRADFORD D. HOLLINGSWORTH, Department 
of Natural Sciences, Loma Linda University, Loma Linda, Cali-
fornia, 92350, and Department of Biology, La Sierra University, 
Riverside, California 92515-8247, USA, and HUMBERTO 
WONG, Department of Biology, La Sierra University, Riverside, 
California 92515-8247, USA. 

SAUROMALUS ATER ATER (Espiritu Santo Chuckwalla). 
MEXICO: BAJA CALIFORNIA SUR: Isla Pardo, one of five small 
islands in a group collectively known as Islas Los Candeleros, 
located SW of Isla Danzante in the vicinity of Loreto. Isla Pardo 
is the southernmost island found immediately across from Punta 
Candeleros (Williams 1988, Baja Boater's Guide: Volume II—
Sea of Cortez. H. J. Williams Publications, Sausalito, California). 
22 March 1996. Bradford D. Hollingsworth, L. Lee Grismer, and 
Michael R. Cryder. La Sierra University Photographic Collection 
(LSUPC L3025). Verified by Lester E. Harris. First record for Isla 
Pardo, an island not previously mentioned in the herpetological 
literature (Murphy and Ottley 1984, Ann. Carnegie Mus. Nat. Hist. 
53:207-230). Specimen is referred to S. ater ater based on its geo-
graphic proximity to the closest insular population of Sauromalus 
(Murphy and Ottley 1984, op. cit.) and was photographed and re-
leased on site. 

Submitted by BRADFORD D. HOLLINGSWORTH, Depart-
ment of Natural Sciences, Loma Linda University, Loma Linda, 
California 92350, USA, L. LEE GRISMER and HUMBERTO 
WONG, Department of Biology, La Sierra University, Riverside, 
California 92515-8247, USA, and MICHAEL R. CRYDER, 
Department of Natural Sciences, Loma Linda University, Loma 
Linda, California 92350, USA 

UROSAURUS NIGRICAUDUS (Blacktail Brush Lizard). 
MEXICO: BAJA CALIFORNIA SUR: Islas Las Islitas, Las Tijeras 
and Pardo, three of five islands known collectively as Islas Los 
Candeleros located SW of Isla Danzante in the vicinity of Loreto 
(Crumpton 1991, Baja Explorer: Topographic Atlas Directory. 
ALTI Publishing, La Jolla, California; Williams 1988, Baja 
Boater's Guide: Volume 11—Sea of Cortez. H. J. Williams Publi-
cations, Sausalito, California). 22 March 1996. L. Lee Grismer, 
Bradford D. Hollingsworth, Michael R. Cryder, and Humberto 
Wong. La Sierra University Photographic Collection (LSUPC 
L3022-24). Verified by Lester E. Harris. Specimens from all three 
islands were captured, photographed, and released on site. These 
are three new insular records for U. nigricaudus as well as three 
new islands not mentioned previously in the herpetological litera-
ture (Murphy and Ottley 1984, Ann. Carnegie Mus. Nat. Hist. 
53:207-230). This constitutes one of four new herpetological records 
for Isla Pardo (Cryder et al. 1997, Herpetol. Rev. 28:50-51; Grismer 
et al. 1997, Herpetol. Rev. 28:51; Hollingsworth et al. 1997, 
Herpetol. Rev. 28:51), the largest (0.06 km 2) of the five islands. 

Submitted by HUMBERTO WONG and L. LEE GRISMER, 
Department of Biology, La Sierra University, Riverside, California 
92515 -8247, USA, and BRADFORD D. HOLLINGSWORTH 
and MICHAEL R. CRYDER, Department of Natural Sciences, 
Loma Linda University, Loma Linda, California, 92350 USA and 
Department of Biology, La Sierra University, Riverside, California 
92515-8247, USA. 

SERPENTES 

ATRACTUS TAENIATUS (Ground Snake) ARGENTINA: 
CORRIENTES: DEPARTAMENTO SANTO TOME: Santo Tome. 
(28°33'S, 56°02'W). 10 July 1995. L. Shoijet. Coleccion Herpeto-
logica de la Universidad Nacional del Nordeste, Corrientes, Ar-
gentina (UNNEC 04979, female). Verified by A. Giraudo. First 
province record (mentioned as probable by Williams and Francini 
1991, Bol. Mus. Reg. Sci. Nat. Torino 9(1):61-62). 

Submitted by LAURA RAQUEL REY, Centro Regional 
Productor de Suero Antiofidico, Departamento de Herpetologia, 
Ministerio de Agricultura, Ganaderia, Industria y Comercio, 
Avenida Costanera No. 255, (3400) Corrientes, Argentina, and 
MARIA LUISA LIONS Anatomia Comparada, Facultad de 
Ciencias Exactas y Naturales, UNNE, 9 Julio 1449, (3400) 
Corrientes, Argentina. 

CHILOMENISCUS CINCTUS (Banded Sand Snake). MEXICO: 
SONORA: Isla Tiburon, Arroyo Sausal, SW side of island. 31 
October 1958. R. Felger. UAZ 23194. Verified by Peter A. Holm. 
A second specimen was collected by R. Felger on 1 May 1964 
from the same locality (UAZ 23195). Chilomeniscus stramineus 
has also been reported from Isla Tibur6n (Grismer 1994, Herpe-
tol. Nat. Hist. 2(2):17-40), and is substantiated by three speci-
mens of C. stramineus mislabeled as C. cinctus from El Tecomate 
on the northern end of Isla Tiburon (USNM 222051-53). In addi-
tion to Isla Cerralvo, this is the second reported instance where 
two species of Chilomeniscus occur on the same island (Powers 
and Banta 1974, J. Herpetol. 8:386-387). 

Submitted by HUMBERTO WONG, Department of Biology, 
La Sierra University, Riverside, California 92515-8247, USA. 

CROTALUS ENYO ENYO (Baja California Rattlesnake). 
MEXICO: BAJA CALIFORNIA SUR: Isla Pardo, one of five small 
islands in a group collectively known as Islas Los Candeleros, 
located SW of Isla Danzante, 13.5 km south of Puerto Escondido 
(Crumpton 1991, Baja Explorer: Topographic Atlas Directory. 
ALTI Publishing, La Jolla, California; Williams 1988, Baja 
Boater's Guide: Volume II—Sea of Cortez. H. J. Williams Publi-
cations, Sausalito, California). 22 March 1996. L. Lee Grismer, 
Bradford D. Hollingsworth, Humberto Wong, and Michael R. 
Cryder. La Sierra University Photographic Collection (LSUPC 
S757-62). Verified by Lester E. Harris. First record from Isla Pardo, 
an island not previously mentioned in the herpetological literature 
(Murphy and Ottley 1984, Ann. Carnegie Mus. Nat. Hist. 53:207-
230). Specimen was found beneath rocks on crest of the island 
(ca. 100 m), and was photographed and released on site. It is note-
worthy that this was one of four species of reptiles (see Cryder et 
al.; Hollingsworth et al.; Wong et al.; this volume) discovered on 
this extremely small island (ca. 0.06 km 2). 

Submitted by L. LEE GRISMER, Department of Biology, La 
Sierra University, Riverside, California 92515-8247, USA; BRAD-
FORD D. HOLLINGSWORTH, and MICHAEL R. CRYDER, 
Department of Natural Sciences, Loma Linda University, Loma 
Linda, California, 92350 USA and Department of Biology, La Si-
erra University, Riverside, California 92515-8247 USA, and 
HUMBERTO WONG, Department of Biology, La Sierra Uni-
versity, Riverside, California 92515-8247, USA. 

DIADOPHIS PUNCTATUS (Ringneck Snake). USA: NEW 
MEXICO: OTERO Co: N of Co. Rd. F-1, 1/2 km (air) W Pate Wind-
mill (NE 1/4 Sec. 25, T25S, R12E), ca. 1500 m elev. 28 July 1996. 
Deborah Gordon. Laboratory for Environmental Biology, Univer-
sity of Texas at El Paso (UTEP 16438). Verified by C. S. Lieb. 
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Male, 425 mm SVL, 105 mm tail; 13.5 g weight; "ringless" pat-
tern morph of D. p. regalis collected under a fallen yucca in open 
grassland. The specimen is apparently the second record for Otero 
County, and from a locality about 65 air km equidistant from all 
others in New Mexico (Degenhardt et al. 1996, Amphibians and 
Reptiles of New Mexico, Univ. New Mexico Press, Albuquerque, 
xix + 431pp). 

Submitted by DEBORAH J. GORDON, Laboratory for En-
vironmental Biology and Department of Biological Sciences, 
Universtiy of Texas at El Paso, El Paso, Texas 79968-0519, USA. 

HETERODON NASICUS NASICUS (Plains Hognose Snake). 
USA: NEW MEXICO: CIBOLA Co: Laguna Reservation, 3.6 km 
N and 3.2 km E of Laguna, T1ON, R5W, Sec. 27. 23 September 
1996. S. E. Carr. University of New Mexico Museum of South-
western Biology (MSB 60414). Verified by C. W. Painter. First 
record for county; extends range ca. 50 km W from Rio Grande 
Valley, Bernalillo County (Degenhardt et al. 1996, Amphibians 
and Reptiles of New Mexico. Univ. New Mexico Press, Albuquer-
que. xx + 431 pp.). 

Submitted by STACEY E. CARR, Department of Natural 
Resources, Pueblo of Laguna, P.O. Box 194, Old Laguna, New 
Mexico 87026, USA; and JAMES N. STUART, Museum of 
Southwestern Biology, University of New Mexico, Albuquerque, 
New Mexico 87131, USA. 

HYDROPS TRIANGULARIS (Triangle Water Snake). BRAZIL: 
STATE OF PIAUI: Ribeiro Goncalves (7°32'S 45°14'W). Museu 
de Histeria Natural Capaio da Imbuia, Curitiba (MHNCI 2566). 
Verified by Sergio A. A. Morato. Male (SVL 399 mm, tail 107 
mm, dorsal rows 17-15-15, 156 ventrals, 58 subcaudals); repre-
sents first record for state of Paha and the River Parnaiba basin, 
and also is the most eastern record for the species. 

Submitted by RUBENS N. YUKI, Universidade Federal do 
Parana and Museu Paraense Emilio Goeldi, Postal Box 399, Belem, 
Para, Brazil, CEP 66017-970. E-mail: yuki@museu.  goeldi.br  

LAMPROPELTIS GETULA NIGRA (Black Kingsnake). USA: 
INDIANA: DECATUR CO: DOR 0.64 km N Decatur-Jennings 
County line on Ind. Rt. 3. 18 May 1996. Cameron A. Young. UF 
104038. Verified by David L. Auth. New county record; ca. 18 km 
range extension NE from previous records (Minton 1997, Am-
phibians and Reptiles of Indiana. Second ed. Indiana Acad. Sci., 
Indianapolis. In press). This record corroborated by two more DOR 
L. g. nigra found on the same day: Jennings Co: 1.1 km S Sand 
Creek on Indiana Rt. 3, (UF 104037) and 1.1 km N Sand Creek on 
Indiana Rt. 3 (carcass not saved but verified by John B. Iverson). 

Submitted by CAMERON A. YOUNG and JOHN B. IVER-
SON, Joseph Moore Museum, Department of Biology, Earlham 
College, National Road West, Richmond, Indiana 47374, USA. 

LAMPROPELTIS TRIANGULUM GENTILIS (Central Plains 
Milk Snake). USA: COLORADO: BACA CO: AOR Co. Rd. VV, 
1.6 mi E jct Co Rd. 27. 1 September 1996. UNC-MNH Photo-
graphs 20-21. Verified by Hobart M. Smith and David Chiszar. 
First county record (Livo et al. 1996, Herpetological Microbio-
geography of Colorado II: Documented and Potential County 
Records. Publ. Colorado Herpetol. Soc.). 

Submitted by CHAD MONTGOMERY, JUSTIN HOBERT, 
ENOCH BERGMAN, BEN HILL, SCOTT BOBACK, and 
STEPHEN P. MACKESSY, Department of Biological Sciences, 
501 20th Street, University of Northern Colorado, Greeley, Colo-
rado 80639, USA. 

MASTICOPHIS FLAGELLUM TESTACEUS (Western 
Coachwhip). USA: COLORADO: ARAPAHOE CO: Aurora, 21901 
Hampden Avenue, Colorado Grange Museum, Plains Conserva-
tion Center, crawl space. 12 May 1992. T. Arneill, L. Czupryna, 
and F. Blanchard. UCM Herpetological Photographic Collection 
130-131. Verified by Richard L. Holland. First county record; 
known range extension of 55 airline mi NW of nearest record to 
the SE, in NE El Paso County (Hammerson 1982, Amphibians 
and Reptiles in Colorado. Colorado Div. Wildlife, Denver. 131 
PP.). 

Submitted by FRAN BLANCHARD, T. ARNEILL, and L. 
CZUPRYNA, Plains Conservation Center, 21901 Hampden Av-
enue, Aurora, Colorado 80013, USA; DAVID CHISZAR and 
HOBART M. SMITH, University of Colorado Museum, Boul-
der, Colorado 80309-0218, USA. 

PSOMOPHIS GENIMACULATUS (Spirit Ground Snake). AR- 
GENTINA: FORMOSA: DEPARTAMENTO BERMEJO: Reserva Natu- 
ral Formosa (24°18'S, 61°45'W). 29 June 1995. M. L. Lions and J. 
Cespedez. Herpetological collection of Universidad Nacional del 
Nordeste, Corrientes, Argentina (UNNEC 04938). Verified by G. 
Scrocchi. First province record and second record for Argentina. 

Submitted by MARIA LUISA LIONS and BLANCA 
BEATRIZ ALVAREZ, Compared Anatomy Division, Biology 
Department, Facultad de Ciencias Exactas y Naturales y 
Agrimensura, Universidad Nacional del Nordeste, 9 de julio 1449, 
3400 Corrientes, Argentina. 

RAMPHOTYPHLOPS BRAMINUS (Braminy Blind Snake). 
CENTRAL AFRICAN REPUBLIC: Bangui: pk 5. 31 January 
1996. Laurent Chino. Museum national d'Histoire naturelle, Paris 
(MNHN 1996.6760). Verified by Van Wallach. First report for the 
country and for inland Africa. Previously only known from coastal 
areas of Africa (Nussbaum 1980, Herpetologica 36:215-221; Trape 
1990, Bull. Soc. Herp. France 55:40-41). 

Submitted by LAURENT CHIRIO and IVAN INEICH, Mu-
seum national d'Histoire naturelle, Laboratoire de Zoologie (Rep-
tiles & Amphibiens), 25 rue Cuvier, F-75005 Paris, France. E-
mail: ineich@cimrslannhn.fr  

RHINOCHEILUS LECONTEI TESSELLATUS (Texas 
Longnose Snake). USA: COLORADO: KiowA Co: DOR, Rt. 287, 
3.3 mi N jct Co. Rd. V. 5 September 1996. UNC-MNH 314. Veri-
fied by Hobart M. Smith and David Chiszar. First county record 
(Livo et al. 1996, Herpetological Microbiogeography of Colorado 
II: Documented and Potential County Records. Publ. Colorado 
Herpetol. Soc.). 

Submitted by BEN HILL, ENOCH BERGMAN, CHAD 
MONTGOMERY, JUSTIN HOBERT, SCOTT BOBACK, and 
STEPHEN P. MACKESSY, Department of Biological Sciences, 
501 20th Street, University of Northern Colorado, Greeley, Colo-
rado 80639, USA. 

SISTRURUS CATENATUS EDWARDSH (Desert Massasauga) 
USA: COLORADO: PROWERS CO: DOR, Rt 287 ca. 50 m N jct. 
Prowers/Baca County line. 21 August 1996. UNC-MNH 212. Veri-
fied by Hobart M. Smith and David Chiszar. First county record 
(Livo et al. 1996, Herpetological Microbiogeography of Colorado 
II: Documented and Potential County Records. Publ. Colorado 
Herpetol. Soc.). 

Submitted by JUSTIN HOBERT, SCOTT BOBACK, CHAD 
MONTGOMERY, ENOCH BERGMAN, BEN HILL, and 
STEPHEN P. MACKESSY, Department of Biological Sciences, 
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501 20th Street, University of Northern Colorado, Greeley, Colo-
rado 80639, USA. 

TROPIDOCLONION LINEATUM LINEATUM (Lined Snake) 
USA: COLORADO: CHEYENNE Co: DOR, Rt 287, 3.1 mi W jct 
Co Rd. 8. 5 September 1996. UNC-MNH 186. Verified by Hobart 
M. Smith and David Chiszar. First county record (Livo et al. 1996, 
Herpetological Microbiogeography of Colorado II: Documented 
and Potential County Records. Publ. Colorado Herpetol. Soc.). 

Submitted by ENOCH BERGMAN, BEN HILL, CHAD 
MONTGOMERY, JUSTIN HOBERT, SCOTT BOBACK, and 
STEPHEN P. MACKESSY, Department of Biological Sciences, 
501 20th Street, University of Northern Colorado, Greeley, Colo-
rado 80639, USA. 

TYPHLOPS PORRECTUS (Slender Worm Snake). THAILAND: 
CH IANG MAI PROVINCE: Doi Pui (Pui Mtn., ca. 20 km NW of city of 
Chiang Mai in Doi Suthep Range), 18°50'N, 98°54'E, 1300 m. 
Thai National Reference Collection, Bangkok (TNRC 523-607). 
Verified by Van Wallach. Known from Pakistan, India, Bangladesh, 
Sri Lanka, and Myanmar (Hahn 1980, Das Tierreich 101:67; Khan 
1988, Hamadryad 13:5); first record for Thailand. Extends known 
range eastward from Pyawbwe and Pegu (MCZ 3702), Myanmar 
by ca. 400 km. 

Submitted by MEREL J. COX, 695/17 Pracharaj Road, Soi 
Pracharaj 19, Bangsue, Bangkok 10800, Thailand, and JARUJIN 
NABHITABHATA, Thailand Institute of Scientific and Techno-
logical Research, 196 Phahonyothin Road, Bangkhen, Bangkok 
10900, Thailand. 

Anuran Records from the Piedmont 
of South Carolina, USA 

WILLIAM E. SNYDER 
and 

STEVEN G. PLATT 
Department of Biological Sciences, Clemson University 

Clemson, South Carolina 29634-1903, USA 

Collecting in the piedmont of northwestern South Carolina has 
revealed several anuran distribution records based on compari-
sons with range maps of Martof et al. (1980), and localities listed 
in Chamberlain (1939) and Penny (1952). Voucher specimens were 
deposited in the Clemson University Vertebrate Collection (CUSC). 
Each specimen represents a county record. Identification was veri-
fied by Richard R. Montanucci unless otherwise stated. 

Hyla cinerea (Green Treefrog). GREENWOOD Co: beaver swamp 
along Reedy Branch of Long Cane Creek at S. C. Rt. 112 bridge, 
ca. 5 km NW Bradley, Sumter National Forest. 21 August 1995. 
Steven G. Platt. CUSC 1266. 

Hyla cinerea (Green Treefrog). ABBEVILLE CO: swamp along Moun-
tain Creek ca. 0.25 km downstream from Parsons Mountain Lake 
Recreation Area, Sumter National Forest. 21 August 1995. Steven 
G. Platt. CUSC 1267. 

Hyla cinerea (Green Treefrog). McComcx Co: beaver swamp, 
Long Cane Creek Arm of Clark Hill Reservoir at jct. S. C. Rts. 28 
and 8, ca. 13.3 km NW of McCormick. 2 September 1995. CUSC 
1270. 

Hyla cinerea (Green Treefrog). ANDERSON CO: Big Generostee 
Creek at S. C. Rt. 412, 1.5 km E jct. S. C. Rt. 187, ca. 6.5 km NW 
Starr. 12 July 1990. Amanda Billings. Verified by Tom Mann. 
CUSC 899. 

These records of Hyla cinerea represent a significant range ex-
pansion in the Savannah River drainage, from the coastal plain 
north into the piedmont. It is unclear whether previous workers 
overlooked Hyla cinerea in these counties or a recent range ex-
pansion has occurred in response to major habitat alterations. 

Hyla squirella (Squirrel Treefrog). EDGEFIELD CO: ditches at jct. S. 
C. Rts. 230 and 23, ca. 10.5 km W of Edgefield, Sumter National 
Forest. 25 August 1995. Steven G. Platt. CUSC 1268. 

Hyla gratiosa (Barking Treefrog). EDGEFIELD Co: Forest Service 
Road 639 at Lick Fork Lake Campground, Lick Fork Lake Recre-
ation Area, ca. 3 km S jct. S. C. Rts. 23 and 230, Sumter National 
Forest. 25 August 1995. Steven G. Platt. CUSC 1273. 

Hyla gratiosa (Barking Treefrog). GREENWOOD CO: Verdery, S. C. 
Rt. 47, ca. 0.9 km W of jct. S. C. Rt. 10. 26 August 1995. Steven 
G. Platt. CUSC 1269. 

Bufo terrestris (Southern Toad). MCCORMICK Co: Clarks Hill, aban-
doned homesite, U. S. Rt. 28, ca. 3.3 km S jct. S. C. Rt. 88. April 
1994. William E. Snyder and Steven G. Platt. CUSC 1137. 

Acknowledgments.—Julian R. Harrison and Richard R. Montanucci re-
viewed an early draft of this manuscript. Stanlee Miller assisted with speci-
men preparation, and John Scavo, B. Anne Ditte, and Hong Liu assisted 
in fieldwork. 
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BOOK REVIEWS 

Contributions to West Indian Herpetology: A Tribute to Al-
bert Schwartz, edited by Robert Powell and Robert W. Hender-
son. 1996. Society for the Study of Amphibians and Reptiles: 
457 pp. Hardcover. US $60 plus shipping. ISBN 0-916984-37-0. 

BRIAN I. CROTHER 
Department of Biology, Southeastern Louisiana University 

Hammond, Louisiana 70402, USA 
e-mail: bcrother@selu.edu  

The basis of this volume comes from an SSAR symposium held 
in 1994 in honor of Albert Schwartz (because I knew him well, I 
will use Al), who had passed away two years prior. Arguably, any-
one working on West Indian biology (not just herpetology, although 
his greatest contributions were there) knew Al's work, and it is 
unfortunate such a volume in his honor was not done while he 
was alive. There is one now (and another on the way) and I think 
Al would have approved. 

I said "basis" above because the book is more than a typical 
symposium volume in that it contains, besides the symposium 
papers, a list of all Al's herpetological publications, a checklist of 
West Indian amphibians and reptiles, and color plates. The check-
list includes 622 species (up from 585 species in Schwartz and 
Henderson, 1991) with each annotated account containing gen-
eral distribution information, type locality, the complete citation 
of the original description, and the best source of pertinent litera-
ture. This latter feature unfortunately appears to be restricted to 
species accounts in the Catalogue of American Amphibians and 
Reptiles. Thus, for example, in the accounts of the two Bothrops 
species one is not referred to Campbell and Lamar's (1989) work 
on venomous reptiles of Latin America. This is, however, a trivial 
criticism. A more serious criticism of the checklist is that the au-
thors (Powell, Henderson, Adler, and Dundee) implemented new 
taxonomies without formal argumentation. The checklist put 
Peltaphryne in synonymy with Bufo (contrary to Pregill 1981) 
and synonymized the anguid genera Sauresia, Wetmorena, and 
four species of Diploglossus with Celestus. In addition, the changes 
to anguid taxa were done without reference to Savage and Lips 
(1993) who used formal arguments to revise the same genera. Sav-
age and Lips (1993) retained Sauresia and Wetmorena, but put the 
same Diploglossus species in Celestus. 

There are 71 color plates of living specimens, 33 of which are 
lizards (including two amphisbaenids), 23 snakes, 12 frogs, 2 turtles 
and 1 crocodilian. Most of the plates are 3.5" x 2.25" with a few 
smaller, but they are largely of good quality. Arguably, the standout 
is the gaudy Anolis bahorucoensis, but the gaping mouth of Cyclura 
nubila and the upright pose of Mastigodryas bruesi are also clas-
sic. 

The book is divided into seven parts: 1) a preface with a for-
ward (Schoener) and introduction (Powell and Henderson); 2) an 
Albert Schwartz section with personal commentaries from Will-
iam Duellman, Richard Thomas, and Robert Henderson; 3) a West 
Indian herpetology section composed of a brief history, the check-
list, and the color plates; 4) a section on Evolution, Systematics 
and Biogeography (8 papers); 5) Ecology and Behavior (12 pa-
pers); 6) Conservation (7 papers); and 8) additional abstracts from 
papers presented at the symposium (9 abstracts). Except for the 
preface and the personal remembrances, all the papers are sum-
marized in French and Spanish (a nice touch). The literature cited  

is at the end of each paper and the index is devoted to scientific 
names. 

The first two parts of the book are essentially personal accounts, 
stories and commentaries on the West Indies and Albert Schwartz. 
Some of the stories are quite entertaining, my favorite being Bill 
Duellman's account of Al laying out his first salamanders for fix-
ing in formalin. The only paper in the third part gives a history of 
West Indian herpetology. This is not an easy task, but the authors 
cover a lot of ground in a short space and the chapter ends up 
providing a fine introduction to the subject. 

The next three parts (four–six) contain a somewhat eclectic 
collection of research papers tied together by the fact they all 
were conducted in the West Indies or on West Indian organisms. 
The fourth part (evolution for simplicity) has papers on 
Eleutherodactylus (2 papers), Osteopilus, and Sphaerodactylus 
phylogeny, Trachemys biogeography, speciation in Jamaica, dis-
persal (or the lack thereof) between South America and the Lesser 
Antilles, and the origin of West Indian herpetofauna. 

The fifth part (ecology and behavior) has a number of taxon-
specific studies, including Eleutherodactylus (3 papers), Osteopilus 
(2), anoles (2), Ameiva, Alsophis, and Epicrates as well as two 
more general papers. One is on a rain forest food web in Puerto 
Rico and the other concerns spatial niche partitioning in a 
Hispaniolan lizard community. The sixth part (conservation) is 
comprised of papers concerning the species richness of the Exuma 
Cays, declining amphibians of Puerto Rico, sea turtle populations 
in Haiti, and several species-specific papers on Cyclura collei, 
Epicrates monensis, Corallus hortulanus, and Crocodilus acutus. 
The seventh part, the abstracts, contribute little to the volume and 
easily could have been omitted. 

In general the contributions are all well written and edited (in 
my readings I found few errors). Among the 31 papers in this vol-
ume, I found two of more importance (for quite different reasons) 
than the others. One of the papers is on the origin of the West 
Indian herpetofauna (Hedges) and the other is on the documenta-
tion of declining amphibians in Puerto Rico (Joglar and Burrowes). 
Perhaps the most provocative, and what it provokes will depend 
on the reader, passage in the volume comes from Lazell's paper 
on speciation in Jamaica: 

"Real evolution frequently involves paraphyly, polyphyly, and 
parallelophyly. The symplesiomorphy of reproductive continuity may 
amalgamate and obliterate clades regardless of their ages. Dogmatic phi-
losophies that attempt to codify 'relationship' while ignoring evolution-
ary realities are not of practical value for comprehending the real world—
the world of lizards." 

The paper by Joglar and Burrowes is significant because it adds 
documentation to a global phenomenon that is still in need of ris-
ing above the label of factoid. Yes, there is a task force addressing 
the problem, but that alone is not enough. The 1994 Herpetologica 
Points of View papers on the subject of amphibian decline carried 
a high level of uncertainty in their pages with regard to the decline's 
causes and even its reality. There is clearly a major disturbance 
(not counting habitat destruction) to which amphibians appear to 
be sensitive. Stebbins and Cohen (1995) suggest that chemicals 
may be involved in altering amphibian hormone levels and/or 
immune responses which in turn may affect development. Another 
possibility is that external agents (e.g., chemicals, UV radiation) 
may be opening up the amphibians to viruses which were previ-
ously non-lethal (Jay M. Savage, pers. comm.). Savage based his 
idea on the apparent stepping stone fashion in which amphibian 
populations are disappearing in Costa Rica. Regardless of the 
mechanism, studies like that of Joglar and Burrowes are impor-
tant for localizing declining populations, and these populations 
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should become the focus of detailed work to at least get at second-
ary causes, if not the primary cause. In their conclusion, they hy-
pothesize that similar declines are probably occurring in the Greater 
Antillean islands. I wonder what the frog populations are currently 
like at Al's favorite collecting sites of days gone by? 

The one manuscript that is arguably the most contentious of all 
the studies in this volume, is Hedges' deliberation on the origin of 
the West Indian herpetofauna. The paper is an expansion of the 
Hedges et al. 1992 work in which an albumin immunological dis-
tance-based molecular clock was employed to test between dis-
persal and vicariance hypotheses for the origin of the herpetofauna. 
The conclusion in the 1992 paper and in this volume is the same: 
dispersal accounts for all the current West Indian herpetofauna, 
with the possible exception of Eleutherodactylus and Cricosaura, 
and he hedges on both of those decisions. For space consider-
ations, I refer readers to two papers (Crother and Guyer 1996; 
Page and Lydeard 1994) that examine in detail different aspects 
of the Hedges et al. (1992) work and as such they also apply to the 
Hedges paper in this volume. To encapsulate, the two papers re-
ject (for explicit reasons) the assertion that dispersal is the pri-
mary explanation for the origin of the West Indian herpetofauna. 

There are a number of items in the Hedges paper in this volume 
worth discussing, but I will touch on only a few here and those are 
mostly items that do not overlap with Page and Lydeard (1994) 
and Crother and Guyer (1996). The representation of vicariance 
and dispersal models is uneven. The discussion of the proto-Antilles 
existence as questionable is askew. The existence of the Great Arc 
(= proto-Antilles) is not contested in the geological literature and 
is in fact important in dinosaur (and other vertebrates) exchange 
between North and South America (e.g., Gayet et al. 1992). The 
argument that the Dominican amber fossils are lower Miocene is 
unsubstantiated (see Poinar and Cannatella 1987; but see Grimaldi 
1995). Hedges makes taxonomic judgements based on the immu-
nological distance data, including the rejection of Peltaphryne 
(Pregill 1981) and the iguanian lizard classification of Frost and 
Etheridge (1989). The rejection of the latter is based on his con-
clusion that Leiocephalus is actually more closely related to 
Crotaphytus than to the South American lineages of Stenocercus, 
Tropidurus, or Liolaemus as suggested by Etheridge (1966), Frost 
(1987), Frost and Etheridge (1989), and corroborated by Pregill 
(1992). These are examples of a disturbing implication by Hedges 
that molecular data are inherently superior to morphological data. 
Interestingly, three studies in this volume (Anderson [Osteopilus], 
Lynch [Eleutherodactylus], and Kaiser [Eleutherodactylus]) dis-
agree with Hedges' ideas on phylogeny. 

Although the Hedges paper is a weak link in an otherwise fine 
volume, it should engender much discussion, but hopefully won't 
be blindly cited as THE explanation for the origin of the West 
Indian herpetofauna. 

The handsomely jacketed volume (there are pictures of hand 
colored lithographs of Chamaeleolis chamaelionides and 
Tropidophis maculatus from Ramon de la Sagra's "Historia Fisica, 
Politica y Natural de la Isla de Cuba," Paris, 1838-1861) is worth 
the $60 (US). I highly recommend it not only for the reference 
information (history, checklist, Schwartz publications, color plates) 
but also for the broad array of interesting and sometimes arguably 
contentious studies. All in all, the editors (and authors) have done 
a fine job. Al would have appreciated it. 

Acknowledgment. -I am grateful to Mary White for her comments on 
the review. 
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Frog and Toad Calls of the Pacific Coast: Vanishing Voices. 
Carlos Davidson. 1995. Library of Natural Sound, Cornell Labo-
ratory of Ornithology, 159 Sapsucker Woods Road, Ithaca, New 
York 14850, USA. E-mail: libnatsound@comell.edu.  Cassette Tape 
US $12.95, Compact Disc US $15.95. 

WILLIAM P. LEONARD 
Washington Natural Heritage Program 

Department of Natural Resources, P.O. Box 47016 
Olympia, Washington 98504-7016, USA 

e-mail: bpmm490@wadnr.gov  

In many parts of the world, there is an urgent need to document 
the distribution and abundance of amphibians. Sadly, the need for 
these data is driven in large part by the suspicion that many am-
phibian species are currently in decline. Nowhere does the am-
phibian decline problem seem more apparent than in the western 
United States and Canada, where seventeen species of frogs and 
toads reportedly have experienced declines (Stebbins and Cohen 
1995). Fortunately, many groups are supporting efforts to assess 
the status of amphibian populations in portions of this region. As 
these groups gear up for this challenge, however, they often lack 
the resources to train persons interested in participating in survey 
efforts. Pacific States Frog and Toad Calls: Vanishing Voices, pro-
duced jointly by the Library of Natural Sound and the U.S. Forest 
Service, will serve as an important resource. 

This guide presents recordings of the frog and toad calls of the 
North American Pacific Coast between northern Baja California 
and Alaska. The stated goal of the guide is to assist listeners to 
learn to identify the calls of the frogs and toads of the region. The 
CD (or cassette) contains recordings of twenty-five of the twenty-
eight anurans known to inhabit the region; calls of Ascaphus truei 
(which is thought to be mute), Pseudacris triseriata (which barely 
enters the northeastern corner of British Columbia) and Rana 
pretiosa (see subsequent comments) have been omitted from the 
guide. The 63 minutes of recordings are organized into four parts: 
a reference section, a comparison of similar-sounding species, a 
test section, and longer recordings of selected choruses. 

The recordings in the reference section are arranged in alpha-
betical order by family. This organization of calls facilitates com-
paring the calls of closely related species, and following along in 
A Field Guide to Western Reptiles and Amphibians (Stebbins 1985). 
The section includes thirty-nine different recordings, with at least 
one recording for each of the twenty-five species covered. Eight 
species are covered with additional recordings, illustrating sub-
species differences, group choruses vs. individual calls, different 
call types (e.g., advertisement, release, alarm), and, in one instance, 
above-water and below-water calls. 

Prior to a species' recording, Davidson gives the common and 
scientific name of the species, provides a phonetic description of 
the call, and describes the type(s) of calls that are to follow. The 
twenty-seven page booklet that accompanies the CD provides ad-
ditional information on the calls, technical data for each record-
ing, descriptions of calls, and breeding periods. The quality of 
every recording is exceptional. Davidson obviously went to great 
lengths to obtain and select the best available recordings. 

Part two of the guide presents comparisons of the calls of simi-
lar-sounding species for three groups: bufonids (Bufo alvarius, B. 
woodhousii, B. punctatus, B. microscaphus, B. californicus, and 
B. cognatus), hylids (Hyla cadaverina and H. regilla), and ranids 
(Rana boylii and R. muscosa). This section will be of interest pri-
marily to those living in the areas where there is an overlap in the 
ranges of the treated species. 

The test section is divided into northern and southern test re-
gions. The northern region includes coastal species occurring north 
of San Francisco, California and inland species north of the Sierra 
Nevada. The southern test section includes species occurring south 
of San Francisco and in the Sierra Nevada Range. In each of the 
two test sections, listeners are allowed to test their call recogni-
tion skills by listening to the call before Davidson reads the spe-
cies name. 

The final section contains five additional recordings chosen for 
their beauty. These recordings play for nine minutes without in-
terruption. Chosen more for their musical quality than their po-
tential to teach call identification skills, each is a welcomed part 
of the CD. 

It is virtually impossible to publish a guide that will not rapidly 
be outdated in some regards because of systematic advances and 
changes in taxonomy. This CD is no exception. The on-going de-
bate concerning Hyla regilla/Pseudacris regilla rears its head here. 
Davidson, like other authors, appears trapped in the middle of the 
taxonomic tug-of-war as to the rightful place of regilla—Hyla, 
Pseudacris, or some yet to be named genus (Cocroft 1994; Hedges 
1986). Nonetheless, the most recent evidence suggests that Hyla 
is the most appropriate genus for regilla. A more significant prob-
lem concerns the recent revision of the Rana pretiosa complex 
(Green et al. 1996, and in press). The guide was completed just 
prior to the revision, which splits R. pretiosa into two species, R. 
pretiosa and R. luteiventris, both of which occur in the area cov-
ered by the guide. As a result, the guide identifies a recording of 
Rana luteiventris as Rana pretiosa, and lacks a recording of Rana 
pretiosa. This should not pose a significant problem to survey ef-
forts, as the two species have similar sounding calls. Future edi-
tions should address these problems. 

The guide achieves its goal in every regard. It will provide natu-
ralists and herpetologists with an outstanding reference on frog 
and toad calls of the Pacific Coast of the United States and Canada. 
In addition to assisting with survey efforts, these recordings will 
almost certainly lead to an increased appreciation and awareness 
of the natural beauty of the frogs and toads of the Pacific Coast 
region. 
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