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Innovative Techniques for Sampling Stream-inhabiting Salamanders THOMAS M. LUHRING and CAMERON A. YOUNG Savannah River Ecology Laboratory, Drawer E Aiken, South Carolina 29803, USA e-mail: [email protected] e-mail: [email protected]



Although salamanders are excellent indicators of environmental health, the ability to catch them efficiently without substantially disrupting their habitat is not always practical or even possible with current techniques. Ripping open logs and raking leaf packs onto shore (Bruce 1972) are examples of such practices that are disruptive but widely used by herpetologists who have no other means of efficient collection. Drift fences with pitfall traps are effective in catching animals moving within or between habitats but are time consuming and require an initial financial investment and constant upkeep to maintain functionality and prevent animal fatalities (Gibbons and Semlitsch 1981). One current alternative to drift fences is the use of coverboards (Grant et al. 1992), which require less maintenance and sampling effort than drift fences. However, coverboards do not integrate captures over a long time period and often result in a lower number of captures per trap (Grant et al. 1992). The purpose of our study was to evaluate the effectiveness of a new trap design for sampling stream-inhabiting salamanders. The traps were designed to be non-destructive to the habitat while being economical and time efficient. The new trap, a combination of PVC pipe and coverboard (PC trap), was specifically designed to take advantage of the tendency of species in habitats near water to run toward the water when their cover is disturbed and then remain motionless amongst the detritus. The coverboard of PC traps was used to create a habitat for the salamanders that could be efficiently surveyed and replaced. The other “traps” (coverboards and sections of PVC pipe) were used as comparisons. We predicted that the PC trap would have a higher number of captures per trap than coverboards or sections of PVC used separately. Although the techniques tested are being referred to as “traps,” they are designed to be “escapable” and thus able to be left in place unaltered and unchecked indefinitely without causing mortality to salamanders or non-target species. The study site, a seep-fed spring that originated at the bottom of a gorge and terminated at a constructed pond, spanned approximately 365 m of mixed hardwood forest near the Fall Line in Richmond County, Georgia. Twenty arrays were placed at 12.4-m intervals along the spring’s banks. An array consisted of one of each trap type placed in random order at 1.8-m intervals. Randomness was achieved by designating each trap with a number (PVC = 1, coverboard = 2 and PC = 3) and then using a random number table to select their order. Each interval was measured from the closest edge of each trap. All traps were 73 cm in length. Arrays were numbered from 1 to 20 starting at the beginning of the spring and



each trap was labeled by array number and type. For example, type “A” (PVC), type “B” (coverboard), and type “C” (PC) in array 15 were labeled as “15A,” “15B,” and “15C,” respectively. Arrays were checked, in order, from the downstream end (array 20) to the upstream end (array 1). The PVC trap consisted of a 73 cm section of 18 cm polyvinyl chlorate (PVC) with holes drilled on each end for “stakes” (wire insulation supports) to anchor it into the spring bed. These were placed in the middle of the spring and were checked internally before being rolled over on each survey date. Coverboards were composed of a 73 cm × 73 cm section of 11-mm plywood. These were placed parallel to the spring with approximately 18 cm of the board overhanging the spring or in the spring to mimic the amount of overhang associated with the PC trap. The novel trap, PC, was a “PVC-coverboard hybrid” made of two independent parts (Fig. 1). The first part of the PC trap was a section of 11 mm plywood identical to that of the coverboards. This was used in conjunction with a 73 cm section of lengthwisehalved 18 cm PVC. Wire screen (gutter guard) was cut to fit each end of the PVC halves and was attached to the pipe with six zip ties that were drawn through six small, evenly spaced holes on each end of the PVC. The halved PVC of PC traps were anchored with the same “stakes” as PVC traps. These halved pipes were anchored by pushing the “stakes” into the ground on the terrestrial side of the pipe and bending their ends to catch the lip of the pipe. The pipe halves of PC traps were placed inside the spring parallel to and touching the bank with their terrestrial edge as tightly fitting with the bank as possible. The terrestrial side was always somewhat lower than the spring side, which allowed salamanders to enter and leave at will. While it was possible for the salamanders to navigate in and out of the halved pipe, once they fled to the water, they would remain motionless in the bottom of the pipe and would not move unless disturbed. The plywood was then placed on the bank with enough overhang (18 cm) to cover the halvedpipe. After lifting the board in the same manner as used for coverboards, the inside of the pipe was examined for salamanders and, if present, the salamanders could be lifted out of the water while still in the pipe and then could be handled one at time while the others remained in the pipe. The space under the pipe was also checked either by sight or, for best results, by using the PVC halve in place to scoop out anything underneath it. Time and money invested into each trap were estimated by creating a sum of all steps and parts associated with the trap type (cutting boards, constructing half pipes, material prices, etc.).



FIG. 1. PC trap as used in a spring at the study site. Herpetological Review 37(2), 2006
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TABLE 1. Total trap captures of each species and totals for each trap type. Surveys were conducted daily from 24 December 2003 to 3 January 3 2004, and on 1 February 2004 and 8 March 2004. Species Larval Pseudotriton ruber Adult Pseudotriton ruber Eurycea guttolineata Eurycea cirrigera Desmognathus conanti Desmognathus auriculatus Eurycea spp. Larvae Totals



PVC



Coverboard



6 0 0 0 0 1 0 7



16 3 1 2 5 1 2 30



PC traps Total 59 2 1 3 0 3 5 73



81 5 2 5 5 5 7 110



All traps were set on 22 December 2003 and checked daily from 24 December 2003 to 3 January 2004 and then again on 1 February 2004 and 8 March 2004 for a total of 13 days. Traps were checked, in order, from array 20 to array 1. We recorded the number and developmental stage of each species of salamander seen. Prior to release at the site of capture, each salamander was given a temporary ID by toe clipping, to keep track of recapture levels and movements. The same data for captures resulting from lifting or rolling natural cover within 1 m of the spring were collected, and the location was marked with an orange utility flag bearing information on species, date and time, ID number, and developmental stage. Cover that had been lifted or rolled for surveying purposes was replaced as close to the original position as possible and was checked on each successive survey. All larval salamanders considered too small for toe clipping were captured, noted, and released. At the conclusion of trapping, 121 salamanders had been marked and were recaptured 57 times for a total of 178 captures. Species captured were Desmognathus auriculatus, D. conanti, Eurycea cirrigera, E. guttolineata, and Pseudotriton ruber. Larval P. ruber were captured most frequently (Table 1). Total number of salamander captures for the PVC, coverboard, and PC traps were 7, 30, and 73, respectively. Each step in construction was done all at once (wood cutting, pipe sawing, etc.) and was timed along with assemblage to estimate overall construction times (Table 2). We used a hacksaw to cut through the PVC, which added time onto PVC and PC traps. PVC was the least effective of the three types in terms of both time and money invested per capture. Coverboards were the most efficient in terms of construction time invested per capture. The most efficient trap in terms of money invested per capture was the PC trap. Recently metamorphed Rana clamitans (N = 9) hiberTABLE 2. Construction cost and time invested per trap and per capture.



PVC Coverboard PC Traps
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Construction Cost



Construction Time



Cost/ Capture



Time/ Capture (min)



2.39 1.62 3.22



4 5 15



$6.81 $1.07 $0.88



11.4 3.3 4.1



FIG. 2. Number of salamanders captured on each survey date (24 December 2003–3 January 2004, 1 February 2004 and 8 March 2004) resulting from trapping efforts and rolling natural cover present within 1 m of the spring.



nated under the coverboards and PC traps. Only one snake, a Nerodia fasciata under trap 17B on 8 March 2004 (ca. 24 cm SVL), was found during the survey as it occurred during the winter season when they were inactive. Small crayfishes under 15 mm were occasionally found under boards and halved pipes of traps closer to the springhead. The number of trap captures was few at the inception of the survey in comparison to the number of captures resulting from the rolling of natural cover. However, the number of trap captures increased as the project continued until they accounted for most daily captures (Fig. 2). The initial decrease in the numbers of salamanders in traps and under natural cover may have resulted from their refugia being disturbed on a constant basis for the first eleven survey dates. On the last three survey dates, which were each a month apart, the number of salamanders under each type of refugia increased and the number of salamanders under natural cover approached pre-survey levels. This positive trend is probably due to the decrease in disturbance to refugia as well as a possible increase in activity. The PC traps were more effective than all other traps in terms of total captures and became the most overall productive method as the study continued. This trend may be the result of salamanders having more time to find the traps and use them as refugia. Forty-six (63%) of the 73 salamanders found in the PC traps were either in or under the PVC, which may indicate a microhabitat preference. A potential bias of the PC trap is that it depends on animals to select it as refugia and may not be equally effective for species with differing microhabitat preferences. This bias is evident in the number of the total larval P. ruber that were found in PC traps (N = 59) as compared to the combined total of coverboards and PVC traps (N = 22). Another possible bias was exhibited by D. conanti, which were present only under coverboards.
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One major advantage of the PC trap was that it could be left unattended for an indefinite amount of time without any mortality because the animals were able to escape. This allows much more flexibility in trapping schedule and much less constant upkeep when compared to techniques such as drift fences that must be checked daily (Gibbons and Semlitsch 1981). Although drift fences are an effective way of collecting species moving from one finite area to another such as a seasonal wetland, they may not be practical to use in long and thin habitats such as springs and streams that cannot be surrounded easily. Drift fences may also fail to capture salamanders that are able to climb out of pitfalls or over fences. Ryan et al. (2002) suggested that a combination of census techniques should be used when monitoring herpetofaunal communities to account for the maximum number of species. The PC trap, while efficient in sampling salamanders in its immediate area and habitat, is not designed to be an all-inclusive, mass sampling technique such as a drift fence. Instead, it is most useful when sampling fully or semi-aquatic salamanders in or in very close proximity to water on a sporadic sampling schedule. Acknowledgments.—We thank J. R. and S. N. Luhring for their financial support and J. R. Luhring especially for many hours of manual labor. We thank the Georgia-Carolina Council of the Boy Scouts of America, P. Patton, and the Powell family for access to the study site. We thank J. W. Gibbons, J. D. Willson, C. T. Winne, A. E. Liner, and S. H. Schweitzer for their review of the manuscript and editing suggestions. We thank S. B. Castleberry, M. R. Boehm, and G. J. Graeter for their comments and insight. We thank J. R. Pittard and “the Samanthas” for assistance in the field. The procedures used in this study were approved by the University of Georgia animal care and use committee (A2003-10024, “Reptile and amphibian research—general field studies”). Manuscript preparation was aided by the Environmental Remediation Sciences Division of the Office of Biological and Environmental Research, U.S. Department of Energy through Financial Assistance Award no. DE-FC09-96SR18546 to the University of Georgia Research Foundation. LITERATURE CITED BRODIE, E. D., JR. 1977. Salamander antipredator postures. Copeia 1977: 523–535. BRUCE, R. C. 1972. The larval life of the red salamander, Pseudotriton ruber. J. Herpetol. 6:43–51. GIBBONS, J. W., AND R. D. SEMLITSCH. 1981. Terrestrial drift fences with pitfall traps: an effective technique for quantitative sampling of animal populations. Brimleyana 7:1–16. GRANT, B. W., A. D. TUCKER, J. E. LOVICH, A. M. MILLS, P. M. DIXON, AND J. W. GIBBONS. 1992. The use of coverboards in estimating patterns of reptile and amphibian biodiversity. In R. Seigel and N. Scott (eds.). Wildlife 2001, pp. 379–403. Elsevier Science Publ., Inc. London, England. RYAN, T. J., T. PHILIPPI, Y. A. LEIDEN, M. E. DORCAS, T. B. WIGLEY, AND J. W. GIBBONS. 2002. Monitoring herpetofauna in a managed forest landscape: effects of habitat types and census techniques. Forest Ecology and Management 167: 83–90.
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An Effective and Durable Funnel Trap for Sampling Terrestrial Herpetofauna JEFFREY R. ROW and GABRIEL BLOUIN-DEMERS* Department of Biology, University of Ottawa, 30 Marie-Curie, Ottawa (Ontario), Canada, K1N 6N5 * Corresponding author; e-mail: [email protected]



The global population decline of amphibians has attracted much international attention (Alford and Richards 1999). Although less attention has been paid to reptile populations, they appear to be declining at a faster rate than amphibian populations (Gibbons et al. 2000). Part of the discrepancy in attention between the two groups is due to the difficulty in estimating the population trends of reptiles. Reptiles tend to be secretive, solitary, and dispersed, making them difficult to sample, and these traits hinder long-term mark-recapture studies that are necessary to generate population trends. To study the population ecology of terrestrial herpetofauna, researchers have employed various techniques such as timed searches, cover boards, and drift fences with pit fall traps or funnel traps (Renken et al. 2004; Ryan et al. 2002). Although all of these methods are effective, drift fences with funnel traps catch the largest species diversity and the most individuals (Ryan et al. 2002), especially for reptiles. Here we present our design for an effective, light, and durable funnel trap. Species that aggregate for hibernation allow for a unique opportunity to acquire reliable population size estimates (BlouinDemers et al. 2000; Prior et al. 2001). Each spring since 1996, we have sampled a population of Black Ratsnakes (Elaphe alleghaniensis) at the Queen’s University Biological Station (150 km S of Ottawa, Ontario, Canada) by enclosing 12–18 hibernacula with perimeter fences fitted with funnel traps. We surround the hibernaculum with a wooden frame to which we staple heavygauge polyethylene plastic sheeting. We fold the plastic on itself twice before stapling and we staple through a piece of cardboard (3 × 10 cm) to prevent the plastic from ripping under wind force. We fold the plastic towards the inside of the fence at the bottom and pile rocks, sticks, and leaves on the fold until it is completely covered. We install one funnel trap along the fence when the enclosure has a diameter < 5 m and we install two traps diametrically opposed if the diameter of the enclosure is between 5 and 10 m. The enclosure and funnel traps allow a large proportion of the ratsnake population to be sampled: we capture ca. 200 individuals each spring (Blouin-Demers et al. 2000). We capture all size classes, from neonates (SVL = 250 mm, mass = 7 g) to adults (SVL = 1750 mm, mass = 1250 g). In addition, our funnel traps regularly capture (approximately 50 individuals per year) the other eight species of snakes encountered at our study site that use ratsnake hibernacula: Nerodia sipedon, Thamnophis sirtalis, T. sauritus, Storeria dekayi, S. occipitomaculata, Diadophis punctuatus, Liochlorophis vernalis, and Lampropeltis triangulum. We construct the cylindrical frame of the trap and the funnel
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