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Background
Populations of amphibian species are monitored annually on Mount Mansfield using drift-fences.  The goals of the monitoring are to (1) establish a baseline data set of abundance indices for the amphibian species caught in the fences, (2) monitor year-to-year changes in their abundance indices, (3) monitor changes in the number and type of obvious external abnormalities, (4) gather inventory data for the Vermont Herp Atlas, and (5) gather basic natural history information on the species present.  Amphibians are targeted for this kind of study because their multiple habitat usage and permeable skin make them especially sensitive to changes in environmental conditions.  Fifteen years of data have now been gathered at this site.  This is the longest-running set of amphibian monitoring data in the state.  Three fences are opened and checked up to five times per month during rain events throughout the field season (April through October excluding August).  The abundance indices are generated using the three most successful trap-nights per month.  For more detailed information on methods, locations of fences, and survey results, see the 1995 VForEM annual report.  

In January of 2008, the professional herpetological associations updated their recommended scientific and common names for reptiles and amphibians in North America.  As a result you will see scientific names beginning in 2008 that may seem unfamiliar.  In particular the genus for true frogs changed from the familiar Rana to Lithobates and the genus for toads changed from Bufo to Anaxyrus.  I have attached an updated list of recommended common and scientific names to the end of this report.

Young of the Year and Population Trends 

In 2007 the percentage of young of the year for all amphibians was 21% (Table 1).  In 2008 the percentage of young of the year for all amphibians was 17% (Table 2).  Both percentages are very low.  Since 2002 the percentage of young of the year had been as low as 33% (2005) and has high as 74% (2002).  However, these low percentages are misleading.  They are the result of higher numbers of adult captures.  The actual numbers of young-of-the-year salamanders went from nine in 2005, to 11 in 2006, 20 in 2007 and back to 11 in 2008, while the numbers of adults went from 75 in 2005 to 151 in 2008.
In 2007, adults of all salamander species previously caught at the fences except Spring Salamanders (Gyrinophilus porphyriticus) were caught.  Springs are never caught in significant numbers at the fences. They do not wander far from their streamside habitat.  None of the young of the stream-associated salamanders: Spring, N. Dusky (Desmognathus fuscus), and N. Two-lined (Eurycea bislineata) were caught in the fences in 2007.  This is not surprising.  In 2008, all the usual salamander species were caught as adults including three Spring Salamanders.  Young of all the usual salamander species except N. Dusky and Spring were also caught. 

Adults of all the usual local anurans were caught in 2007, but there were no young of the year of Spring Peepers (Pseudacris crucifer).  In 2008 there were no adult or young Spring Peepers but all other anurans were caught in both age groups.

Green Frog (Lithobates clamitans)
Linear regressions most closely fit most of the data plots, so they were used to show potential trends in the abundance indices for all species caught from 1993-2008 (Figures 1-6).  The data gathered suggest that three of the seven species abundant enough to monitor show an average increase ((Figures 1, 2, and 5) over this fifteen-year period: Green Frog, American Toad (Anaxyrus americanus), and Eastern Red-backed Salamander (Plethodon cinereus).  The number of Green Frogs increased through 2002 when there was a dramatic increase from 1.9 per trapping to 22.1 per trapping, for a total of 350 Green Frogs captured.  Since then, there was a large drop back down to the historic trend line in 2003 and then a relatively slow and steady decline through 2007 with only 0.8 Green Frogs caught per trapping that year.   In 2008 those numbers increased to 2.4 per trapping, about the same as the numbers found in 1999 (2.6). 

American Toad

In our last update we reported that the number of American Toads appeared to fluctuate in a cyclical way growing to peaks over the course of a few years and then gradually dropping back down over a few years.  However, the data from 2003 through 2008 have now revealed an entirely new pattern of large annual variations (Figure 2) with the peak in 2007 (3.4 toads per trapping) very close to the all-time high in 1998 of 3.6 toads per trapping.  Although the population is now undergoing large annual fluctuations, the overall trend is still positive (Figure 3 and Table 3). 

Wood Frog (Lithobates sylvaticus)
Wood Frogs continue to have large year-to-year fluctuations (Figure 3 and Table 3).  In 2003 the population was showing a slight increase.  In 2005 and in 2006 their per-trapping rate fell to 1.9 and 2.1 followed by an increase in 2007 to 4.7 and now in 2008 back down to 2.5.  Overall, they are now showing a slight downward trend.

Spring Peeper

Although the numbers vary from year-to-year, the overall trend for Spring Peepers has been steadily downward since 1993 (Figure 3).  In 2007 we had only two Spring Peepers caught during the entire season and no young of the year.  In 2008 we had no adults or young.  This is not the first time however, that we had no Spring Peepers at the fences.  In 2001 we also had no Spring Peepers.  This is still of concern and we don’t know the cause of this decline.  As mentioned in previous updates, local changes in breeding habitat are one possible explanation for a localized long-term decline, but we have no data to support a significant change in habitat.  Spring Peepers breed primarily in open, shallow, and well-vegetated wetlands.  If local breeding habitat were flooded by beaver and/or exposed to trout, populations might well be expected to decline.  This is supported by the fact that we have never caught a Spring Peeper at the drift-fence at Underhill State Park.  As far as we can tell, there is no breeding habitat in that area.  

We mentioned in our last update that predation from an increased number of Green Frogs might be related to the declines; however, Green Frogs have been declining themselves for the last few years with no corresponding increase in the numbers of Spring Peepers.  Other possible causes could be the aging of forests, loss of edge habitat, and the resulting shading of wetlands in the area.  Increased traffic along Pleasant Valley Road would be expected to cause considerable mortality, particularly, if there is good breeding habitat on the other side.  We have not seen this decline at Lye Brook Wilderness.  Data from Lye Brook Wilderness monitoring over the next couple years will help us to confirm that this is a local phenomenon.
Eastern Newt (Notophthalmus viridescens)
The Eastern Newt has also shown increasing annual fluctuations in recent years.  From 1993 to 2002 the largest annual change in our abundance index was 0.5 per trapping.  In 2003 the index dropped 1.1, jumped back up 1.2 in 2005 (two years later), dropped 0.9 in 2006 and has climbed by 0.5 per year for the last two years.  The long-term trend shows almost a flat line since 1993 to 2008 (Figure 4).  

Eastern Red-backed Salamander 

Like the other amphibian species found at this site, the Eastern Red-backed Salamander population sometimes fluctuates largely from year-to-year, however, since 2001 this species has shown a steady and now dramatic increase from 1.8 to the current 6.7 salamanders per trapping (Figure 5).  This is the greatest abundance of this species that we have seen at this site since monitoring began.

Spotted Salamander (Ambystoma maculatum)
The Spotted Salamander continues to show a slight downward trend, with increased annual variation in the last few years (Figure 5).   This is a long-lived species with a life span of over 20 years.  As a result adult numbers are not expected to vary as much as a shorter-lived species such as a Spring Peeper.

Pickerel Frog (Lithobates palustris)
We catch so few Pickerel Frogs (>1.0 per trapping) that although it appears the population continues to decrease slightly; it is not possible to draw any meaningful conclusions (Figure 2 and Table 3).   

Northern Two-lined Salamander
In the past we have also caught very few Northern Two-lined Salamanders.  In 2005 we saw a great increase to 1.1 per trapping, followed in 2006 by a dramatic drop back to 0.2, then 0.4 in 2007 and 0.9 in 2008 (Figure 6 and Table 3).  The fences are not located in appropriate locations to monitor for this species. They prefer saturated soils, however, increased saturation of soils as a result of heavy rains would be expected to increase numbers of this species at the fences.  The increasing trend line shown in Figure 6 is the result of a very small sample size and could change quickly.

Abnormalities

The number of abnormalities continues to be low.  In 2007 and 2008 there were no amphibians found with abnormalities out of 300 caught in 2007 and 208 caught in 2008.  The numbers of abnormalities at this site have always been well below the level of concern.  From 1998 through 2008, the total number of amphibians showing abnormalities from all captures has been 11 individuals.  
Previous use of dowels in pit traps along drift fences

When checking the trap, each target-individual is removed, measured, checked for abnormalities, and released unharmed on site.  Non-target mammals are often captured.  An average of 300 non-target small mammals are caught per year.  Non-target small mammals are not injured.  They have either drowned in a wet trap or are alive and active in a trap that leaked, evaporated, or did not receive any rainfall.  If alive, they are assisted out with an additional stick or dowel on which they climb out and escape.  There has been no need for euthanasia.  Non-target mortality is an issue that we have been attempting to reduce over the years.  In 2002 we attached dowels to the side of half of the buckets and half of the stainless steel cylinders to allow an escape route for the small mammals.  We put the dowels in half of the traps and left the other half as our control.  We had hoped that after a period of three years we would be able to generate a series of reliable conversion factors.  We could then multiply the number of amphibians of different species and age classes caught in traps with dowels by the appropriate conversion factor to calculate what would have theoretically been caught in a trap without dowels.  As it turned out this was not possible.   For 2002, 2003, and 2005 field seasons, when examining the trends in populations we disregarded the amphibians caught in traps with dowels and multiplied the numbers caught in traps without dowels by two.  We continued to use the measurements of all amphibians in all traps for natural history and age class information. The dowels reduced the non-target small mammal mortality by 81%, 86%, and 81% respectively at the three fences over three years.  Although there is a benefit of the dowels, unfortunately there is an overall reduction of amphibians captured at the same time.  The reduction of total amphibians captured in 2002, 2003 and 2005 were 26%, 58%, and 64% respectively.  In addition, the dowels inordinately affect some of the species that we are monitoring for long-term trends.  In 2002, 2003, and 2005 Eastern Red-backed Salamanders were reduced by 83%, 100% and 100%, American Toads by 55%, 63%, and 38%, Spring Peepers 100%, 50% and 100%, and Wood Frogs by 42%, 50%, and 50%.  With almost 100% reductions in Eastern Red-backed Salamanders and Spring Peepers in buckets with dowels, it would be impossible to monitor them in a system of all dowels.  Declines in the numbers of other species would reduce the statistical power of our analysis.  After considerable literature review, thought, and discussion we decided to remove the dowels for the 2006 field season and return to our original methods of no dowels.  To calculate population trends with power analysis it is important that we are able to compare all the year’s data.  Anytime we adjust our methods it is very important that we know the effects of these changes.  In an ideal situation, protocols for long-term monitoring are kept the same for the length of the study.  If we were able to develop a consistent and reliable way to adjust the data, the addition of dowels would have been an excellent improvement in our protocol.  Unfortunately it was not possible.  In addition, during the three-year course of this experiment we have weakened our data by using only data from 1/2 of our buckets to compare with past years.  We also do not know for sure if the buckets with dowels had any impact on captures in buckets without dowels.  It seemed a better use of resources and statistically safest to remove the dowels and be able to use data from all buckets at these sites.  Consequently, the dowels were removed permanently for the 2006 field season and beyond.

Summary

Although always rare at this site, the number of abnormalities remains very low. 

In 2001 power was re-evaluated for all species (see 2001 VForEM annual report).  At that time, three species (American Toad, Green Frog, and Wood Frog) were increasing overall, and we had the statistical power to confidently report those trends.  Those trends continue for the Green Frog but largely because of their tremendous abundance in 2002.  The American Toad continues to show a long-term increase but has begun to show large annual variations.  The Wood Frog on the other hand is now showing a decline as a result of particularly low abundance in 2005, 2006, and 2008.  The downward trend for Spring Peepers has reached bottom with no Spring Peepers of any age captured in 2008.  Eastern Red-backed Salamanders have increased in abundance for the last seven years and are now more numerous than at any other time since monitoring began at this site in 1993. 

When all salamanders are plotted together they show a very slight decrease over the last 15 years (Figure 7).  When all frogs are plotted together they show a very slight increase (Figure 7).  All amphibians plotted together show a very slight increase over the last 15 years with or without the inclusion of the tremendous numbers of Green Frogs in 2002 (Figure 8).

The drift-fence array at Mt. Mansfield has facilitated the longest-running amphibian-monitoring program in the state.  It was the only amphibian drift-fence monitoring location in Vermont from 2003 through 2007.  During 2008 monitoring began again at Lye Brook Wilderness and continued at Mt. Mansfield as well.  Monitoring at Lye Brook Wilderness will allow us to compare data at the two locations to see if there are corresponding patterns that may signal statewide changes.  In 2009 only the Lye Brook Wilderness fences will be monitored.   
Acknowledgments 

Long-term monitoring at Mt. Mansfield during 2007 and 2008 was supported by the Vermont Department of Forests, Parks, and Recreation through the Vermont Monitoring Cooperative (VMC).  Field personnel were Irene Linde, Robert Robbins, and Warren Ellison.
[image: image38..pict]
[image: image2.png]Table 2. Monitoring results from the two drift-fences at 1,200 ft. and one at 2,200 ft. on Mt. Mansfield, Underhill, Vermont during 2008. Traps
were opened whenever conditions were appropriate for amphibian movement from April through November excluding August. Three successful
trappings per month (= 10 days) were the goal, however due to periods of low rainfall, two trappings per month were sometimes used. Data from
14 of 19 trap-efforts were used: May 8, 27 and June 1; June 6, 15, and 19; July 14, 21, and 31; September 7, 13, and 27; October 21,
26, and November 9. Abnormality, maximum size, and first metamorphic data were taken from all 19 trappings.

# of young] o, young : largest adult # per 0 0
Common name Scientific name #:feasll of the of the date of first (total length | trapping f’oflf & ((:):ttc(;fal # abnorrzlal/
g year ! year metamorph in mm) 3 group total
Salamanders
Spotted Salamander Ambystoma maculatum 12 4 33% Sept 13 193 0.9 8% 5% 0/12
Dusky Salamander Desmognathus fuscus 4 0 N/A N/A 110 0.3 3% 2% 0/4
N. Two-lined Salamander _[Furycea bislineata 13 2 15% July 21 102 0.9 9% 5% 0/13
Spring Salamander Gyrinophilus porphyriticus 3 0 N/A N/A 146 0.2 2% 1% 0/3
Eastern Newt Notophthalmus viridescens 25 4 16% June 29 85 1.8 17% 10% 0/25
E. Red-backed Salamander |Plethodon cinereus 94 1 1% Oct 21 110 6.7 62% 38% 0/99
Group totals| Grouptotals| 151 | 11 | 7% | NA | NA | 108 |100% | 61% 0/156
Frogs and Toads
American Toad Anaxyrus americanus 26 0 0% N/A 80 1.9 27% 10% 0/28
Spring Peeper Pseudacris crucifer 0 0 N/A N/A N/A 0.0 0% 0% 0/0
Green Frog Lithobates clamitans 34 25 74% June 29 71 2.4 35% 14% 0/35
Pickerel Frog Lithobates palustris 3 1 100% | September 7 35 0.2 3% 1% 0/4
Wood Frog Lithobates sylvaticus 35 4 11% July 14 59 2.5 36% 14% 0/37
Group totals Group totals| 98 30 31% NA NA 7.0 100% 39% 0/118
Amphibian totals Amphibian totals| 249 41 16% NA NA 17.8 NA 100% 0/208

1 For each species, individuals under a given total length were considered potential young of the year. The chosen length was based on the timing of their appearance, gaps in
their size continuum, and records in the literature. The cutoff sizes used were A. maculatum (70 mm), D. fuscus (30 mm), E. bislineata (60 mm), N. viridescens (45 mm), P.
cinereus (32 mm), A. americanus (23 mm), H. versicolor (26 mm), P. crucifer (20 mm), L. clamitans (44 mm), L. palustris (34 mm), and L. sylvaticus (27 mm). Young of the year for
G. porphyriticus have external gills and are aquatic for up to 4 years. In addition, it was necessary to examine the minimum possible development time for each species.
Individuals shorter than the cutoff lengths clearly overwinter (possibly as larvae for N. viridescens and A. maculatum) and show up in very early spring. These are not counted as
young of the year.

2 No trapping took place in August.

3 These figures are rounded to the nearest 0.1. All other figures are rounded to the nearest whole number. As a result of this, group totals may not be equivalent to the sum of
the individual species' values.

5 These may contain old deformities (traumatic) as well as malformities (developmental). Salamanders missing all or portions of their tails are not included. The total number
checked may contain specimens that were caught more than once.




[image: image3.png]Table 3. A comparison of drift-fence data from the 1993 through 2008 (no data were collected in 2004) field seasons at Mt.
Mansfield, Underhill, Vermont. Data used are from two fences at 1,200 ft. and one fence at 2,200 ft. in elevation.

Common name # per trapping '

93 | 94 | 95 | 96 | 97 | 98 | 99 | o0 | o1 | 022 [ 03* | 05 | 06 | 07 | 08

Caudates (Salamanders)

Spotted Salamander 1.7 1.0 1.4 2.0 1.4 1.2 1.2 1.6 1.5 1.9 0.4 1.5 0.8 1.6 0.9
Dusky Salamander 0.3 0.3 0.3 0.0 0.0 0.6 0.1 0.4 0.3 0.4 0.1 0.0 0.0 0.1 0.3
N. Two-lined Salamander 0.5 0.1 0.2 0.1 0.2 0.2 0.2 0.4 0.1 0.3 0.3 1.1 0.2 0.4 0.9
Spring Salamander <0.1| 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.2
Eastern Newt 1.3 1.2 1.7 1.4 1.8 1.3 0.8 1.3 1.3 1.6 0.5 1.7 0.8 1.3 1.8
E. Red-backed Salamander 1.2 4.2 1.3 2.5 3.3 5.4 1.6 3.5 1.8 1.9 2.9 3.3 3.4 6.3 6.7

Group totals|] 5.1 | 68 | 49 | 61 | 68 | 86 | 39 [ 73 | 50 [ 61 | 42 [ 78 | 52 [ 96 | 108

Anurans (Frogs and Toads)

American Toad 0.7 0.6 1.5 2.2 2.5 3.6 2.1 1.8 1.6 1.9 1.9 2.8 1.5 3.4 1.9
Gray Treefrog 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Spring Peeper 1.7 1.1 2.2 0.9 0.3 1.1 0.5 1.4 0.0 0.9 0.5 1.1 0.4 0.1 0.0
Green Frog <0.1| 0.2 0.9 0.6 1.3 0.8 2.6 3.3 1.9 22.1 3.7 3.5 3.1 0.8 2.4
Pickerel Frog 0.1 0.0 1.1 0.3 0.3 0.0 0.5 0.1 0.3 0.3 0.0 0.3 0.1 0.3 0.2
Wood Frog 5.6 1.7 4.4 6.8 7.0 4.7 6.5 3.1 5.4 6.7 3.9 1.9 2.1 4.7 2.5
Group totals] 8.2 3.6 10.1 | 10.8 | 11.3 | 10.1 | 12.2 9.8 9.1 31.9 | 10.0 9.5 7.2 9.3 7.0

Amphibian totals] 13.4 | 104 | 15.0 | 16.8 | 18.1 | 187 | 16.1 | 17.0 | 14.1 | 38.0 | 14.2 | 174 | 12.4 | 189 | 17.8

1 Numbers per trapping are rounded to the nearest 0.1. All other figures are rounded to the nearest whole number. As a result of this, group totals may not
be equivalent to the sum of the individual species' values. There were a total of 15 trappings in 1993, 14 in 1994, 18 in 1995, 17 in 1996, 12 in 1997, 18 in
1998, 17 in 1999, 16 in 2000, 14 in 2001, 16 in 2002, 15 in 2003, 16 in 2005, 16 in 2006, 15 in 2007, and 14 in 2008. Trappings counted were on those nights
when at least 2 of the three traps were opened under appropriate weather conditions for amphibian movement.

2 For three years we used dowels to reduce small mammal mortality. In order to compare those year's with other year's data, we converted all numbers to
approximate non-dowel values. Using the preselected data sets, this was done by excluding all dowel captures, doubling captures in unimproved traps and
adding snake trap data.

3 These figures are rounded to the nearest 0.1. All other figures are rounded to the nearest whole number. As a result of this, group totals may not be
equivalent to the sum of the individual species' values.
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Figure 1. Green Frog (Lithobates clamitans) population indices from Mt. Mansfield, Underhill, Vermont,
1993-2008.
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Figure 2. American Toad (Anaxyrus americanus) and Pickerel Frog (Lithobates palustris) population indices from
Mt. Mansfield, Underhill, Vermont, 1993-2008. The numbers for the Pickerel Frog are too low to draw any

meaningful conclusions.
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Figure 3. Wood Frog (Lithobates sylvaticus) and Spring Peeper (Pseudacris crucifer) indices from Mt.
Mansfield, Underhill, Vermont, 1993-2008.
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Figure 4. Eastern Newt (Notophthalmus viridescens) population indices from Mt. Mansfield, Underhill,
Vermont, 1993-2008.
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Figure 5. Spotted (Ambystoma maculatum) and Eastern Red-backed (Plethodon cinereus) Salamander
population indices from Mt. Mansfield, Underhill, Vermont, 1993-2008.
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Figure 7. Salamander and frog population indices from Mt. Mansfield, Underhill, Vermont, 1993-2008. The
increase in frogs in 2002 is due to the dramatic increase in Green Frogs caught per trapping, from 1.9 in
2001 to 22.1 in 2002.
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Figure 8. Amphibian indices from Mt. Mansfield, Underhill, Vermont, 1993-2008. The increase in amphibians
in 2002 is due to the dramatic increase in Green Frogs caught per trapping, from 1.9 in 2001 to 22.1 in
2002.





Amphibian Monitoring in the Lye Brook Wilderness Region 

of the Green Mountain National Forest 

1995-2008 Update
Background
An inventory of amphibians in the Lye Brook Wilderness Region of the Green Mountain National Forest (GMNF) in Bennington County was begun in 1993 and completed in 1995.  Monitoring of selected amphibian species began in 1994.  The goals of the monitoring are to (1) establish a baseline data set of abundance indices for the amphibian species caught in the fences, (2) monitor year-to-year changes in their abundance indices, (3) compare population changes between this site and other monitoring locations in the Green Mountains, (4) look for correlations between amphibian populations and other data gathered at this site, (5) monitor changes in the number or type of obvious external abnormalities, (6) gather inventory data for the Vermont Herp Atlas, and (7) gather basic natural history information on the species present.  Five species of salamander and five species of frog are monitored using drift fences.  The salamander species are Eastern Newt (Notophthalmus viridescens), Northern Two-lined Salamander (Eurycea bislineata), Eastern Red-backed Salamander (Plethodon cinereus), Spotted Salamander (Ambystoma maculatum), and Spring Salamander (Gyrinophilus porphyriticus).  The frog species are American Toad (Anaxyrus americanus), Green Frog (Lithobates clamitans), Pickerel Frog (Lithobates palustris), Spring Peeper (Pseudacris crucifer), and Wood Frog (Lithobates sylvaticus).  Eight years of data were collected at the drift-fences through 2002.  Nine years of monitoring data were gathered using egg-mass counts and stream surveys through 2002.  For details on methods and locations see the 1995 VForEM annual report.  

No monitoring from 2003-2007

In 2003, funding from GMNF for continued monitoring was not available, and therefore monitoring was suspended.  In the spring of 2003, the drift-fences in the Lye Brook Wilderness region were removed.  To insure correct placement of fencing when monitoring resumed, before removing the old fences GPS coordinates were taken and the ends of the fences were marked with wooden stakes.  The Forest Service personnel replaced these stakes with their permanent markers later.  After a five-year break, fences were reinstalled at their exact previous locations in 2007.  They were designed exactly as they had been originally and monitoring began again with the same field technician in charge (Coleen Jones) as had been in charge previously.  The original monitoring protocols were again used for data gathering throughout the 2008 field season with the hope of gathering three years of data before once again taking a break in monitoring at this site.
Dowels

Dowels and sponges were added to 1/2 the traps in 2002 as part of an experiment with a method to reduce small-mammal mortality. The use of dowels and sponges combined reduced amphibian captures by 95% and small mammal captures by a 100%.  For the final 18 trap events of 2002 only the dowels were used, resulting in a 39% decrease in the number of amphibians, and an 87% reduction in small mammal mortality.  Removing the sponges increased the small mammal mortality, and decreased the amount of escaped amphibians.  In order to compare 2002 data and previous year’s data we converted all numbers to approximate non-dowel values.  Using the pre-selected data sets, this was done by excluding all dowel captures in improved traps, doubling captures in unimproved traps, and adding pre-dowel and snake trap data.  Due to the decrease in amphibian captures while using dowels, they were not reinstalled in 2007 and there is no plan to use them in the future.
Stream surveys and egg-mass counts

Stream surveys for Spring Salamanders and egg-mass counts for Wood Frogs and Spotted Salamanders ended in 2002 and there are currently no plans or funds to start up these two monitoring methods again. 

Young of the Year 

In 2008 the percentage of young of the year at the upper two fences was 38% (Table 1).  The percentage of young of the year for all amphibians at the lower fence was 27% (Table 3).  These compare to 49% and 24% respectively in 2002 and as totals are not significantly different.  Looking at the individual young of the year numbers for each species at the upper two fences, numbers of young Eastern Newts, Green Frogs, and Wood Frogs, and Spring Peepers all increased substantially, while numbers of Spotted Salamanders dropped.  At the lower fences numbers of young Spotted Salamanders, Eastern Newts, Wood Frogs, Pickerel Frogs, and Spring Peepers all increased significantly since 2002.  Pickerel Frogs were not caught at all in 2002, so these young are good news.
Overall trends

Graphs for those species caught in significant numbers are shown for the lower fence by itself, for the upper two fences together and for all three fences combined (Figures 1-19).  Total salamanders and total frogs are also graphed in the same way (Figures 12 & 13).  At the lower fence; Pickerel Frogs, Wood Frogs, and Spring Peepers all showed significant increases since 2002.  All salamander species at the lower fence (Table 4) and all but the Blue-spotted Salamander at the upper fences also showed significant increases since the 2002 monitoring (Table 4).  At the upper fences Spring Peepers and Wood Frogs both showed significant increases in numbers since 2002.

Linear regressions most closely fit most of the data plots, so they were used to show potential long-term trends in the abundance indices for all species caught from 1995-2008 (Figures 1-19).  The data gathered suggest long-term increases for Spotted Salamander and Spring Peeper (Figures 14 & 18).  Northern Two-lined Salamander also shows an increasing long-term trend line (Figure 15) but it is not effectively monitored at our fences.  Our fences are not placed in appropriate habitat to catch significant numbers of them. 

Both American Toad and Wood Frog show long-term declines (Figure 17), however, Wood Frog populations showed a very large increase over the 2002 data and if this continues, the trend line will quickly change.  American Toad on the other hand has shown a steady decline with only a slight leveling last year. 
Green Frogs
Green Frogs have never been abundant near the lower fence.  That fence is probably too far from the nearest appropriate breeding habitat, however, despite large annual variations at the upper fence, Green Frogs show a fairly level trend line (Figures 3, 8, & 19).
American Toad

Despite a slight increase from 2002, American Toads continue to show a long-term gradual decline in numbers (Figures 4, 11, & 17).  The decline at the upper two fences has been quite dramatic with a recent leveling (Figure 4).
Wood Frog 
Wood Frogs showed a large increase from 0.2 to 3.2 per trapping at the lower fence and from 1.9 to 6.5 per trapping at the upper two fences (Tables 2 & 4, Figures 5 & 10).   This may well be the result of good overwintering conditions (continuous snow cover) and/or adequate rainfall in the spring for tadpole development.  The overall long-term trend is still slightly decreasing (Figure 17) but this would change rapidly with another productive year.
Spring Peeper

Spring Peepers showed a huge increase since 2002 (Tables 2 & 4, Figures 5 & 18).   At the lower fence its numbers soared from 0.2 per trapping to 2.7 (Figure 5).  At the upper two fences (Figure 18) its numbers increased from 0.8 to 4.8 per trapping.  This turns a fairly level trend line into a long-term increase.  This is particularly interesting compared to the long-term decline and disappearance of this species from the Mt. Mansfield fences.  It supports our hypothesis that local factors (rather than regional or statewide) at Mt. Mansfield are limiting populations there.
Eastern Newt 
The Eastern Newt currently shows a fairly level trend line with large annual variation (Figures 3, 8, & 16).  

Eastern Red-backed Salamander 

As a result of a strong increase in numbers since 2002, the Eastern Red-backed Salamander has shifted from what appeared to be a gradual decline to a fairly steady and level long-term trend (Tables 2 & 4, Figures 14).  At the lower fence it is showing a slight long-term decline (Figure 6) but at the upper fence it is showing a strong increase (Figure 6) entirely as a result of 2008 data.
Spotted Salamander
The Spotted Salamander showed a large increase since 2002 that increased the upward slope of its long-term trend line (Figure 14).  At the lower fence it increased from 0.3 to 3.1 per trapping (Table 4, Figure 1).  At the upper fences it increased from 8.1 to 12.1 per trapping (Table 2, Figure 6).
Pickerel Frog 
The Pickerel Frog has returned after having disappeared entirely from the lower fence (Figures 4, 9, & 18, Table 4).  It still is not found at the upper fences.  It has never been caught in sufficient numbers to be adequately monitored.  None of the fences are placed in ideal habitat for this species. 
Northern Two-lined Salamander
Northern Two-lined Salamander is not caught in sufficient numbers at our fences to be effectively monitored.  The fences are not placed in appropriate habitat for this species, however, in 2008 there was a very large increase in numbers of this species caught (Figures 2, 7, & 15).  In fact, more were caught in any previous year.  Wet weather could have made it possible for this species to wander further from streambeds and seepage areas.
Abnormalities 
In 2008, no amphibians out of a total of 1,342 captures had an abnormality (Tables 1 & 3).  The last abnormality found at the Lye Brook Wilderness fences was a single Wood Frog in 2002.  According to the drift-fence technicians, even that abnormality looked like an injury as opposed to a birth defect.   Abnormalities have never been common at our Lye Brook fences.  

Summary

In 2003, funding from GMNF for continued monitoring near Lye Brook Wilderness was no longer available. Consequently monitoring was suspended and the fences were removed.  In 2007 the fences were rebuilt in their original locations and monitoring resumed in 2008 with funding from Vermont Monitoring Cooperative.  We hope to continue monitoring near Lye Brook Wilderness for two more years (while not monitoring at Mt. Mansfield) then return to Mt. Mansfield for the next five years.  

Most species showed increases since this site was last monitored in 2002.  Most notable and significant were the increases in Spotted Salamanders and Spring Peepers.  In our 2002 summary we were watching long-term increases in Spotted Salamanders, Eastern Newts, and Green Frogs.  Of these, only the Spotted continues its upward trend with the other two species leveling off as would be expected eventually.

American Toad still shows an overall decline since monitoring began in 1995. 

It is rewarding to see the large increase since 2002 in Spring Peepers.  This is in stark contrast to their disappearance at Mt. Mansfield.  It is also rewarding to have Pickerel Frogs show up again at the lower fence.

The single Blue-spotted Salamander (Ambystoma laterale group) that was found in one of the upper fences in 1997 looks more suspicious as additional years accumulate with no others caught at any fence.  This is primarily a low-elevation flood-plain-margin species.  It may well have been placed in the pitfall trap by someone who was aware of the fence location.
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[image: image12.png]Table 1. Monitoring results from the upper two drift-fences in the Lye Brook Wilderness Region during 2008. Traps were opened whenever conditions
were appropriate for amphibian movement from May through October.! The three most successful trappings per month (+/-10 days) are used for year-to-
year comparisons. Data from 15 out of 28 trap-efforts are used. Data used are from May 17, 18, and 23; June 1, 15, and 23; July 22, and 24 and August
3; September 7, 10, and 27; September 28, October 17, and 26. Abnormality, maximum size, and first metamorph data are taken from all 32 trappings.

# of young | % young largest adult|  # per % of
; [ # abnormal/
Common name Scientific name # of alll of the year| of the date of first (total length| trapping % of total
ages ) metamorph ; ) 5| group total *
year in mm) (adjusted) catch
Salamanders
Spotted Salamander Ambystoma maculatum 181 26 14% Aug 12 210 12.1 38% 25% 0/195
Eastern Newt Notophthalmus viridescens 260 137 53% July 22 95 17.3 54% 36% 0/342
E. Red-backed Salamander |Plethodon cinereus 24 0 0% NA 89 1.6 5% 3% 0/28
N. Two-lined Salamander | Eurycea bislineata 13 1 8% June 23 94 0.9 3% 2% 0/19
Group totals 478 164 34% NA NA 31.9 100% [ 66% 0/584
Frogs and Toads
American Toad Anaxyrus americanus 8 1 13% June 23 92 0.5 3% 0% 0/10
Green Frog Lithobates clamitans 70 14 20% July 9 65 4.7 28% 10% 0/85
Wood Frog Lithobates sylvaticus 97 25 26% July 24 62 6.5 39% 13% 0/147
Spring Peeper Pseudacris crucifer 72 68 94% July 9 36 4.8 29% 10% 0/85
Group totals 247 108 44% NA NA 16.5 100% 34% 0/327
Amphibian totals 725 272 38% NA NA 48.3 NA 100% 0/911

1 Starting in 1999, fences were opened regularly in August in order to gather additional data on abnormalities and metamorphs. Data sets between August 8 and 24 are not used for
calculating the index in order to maintain consistency with previous years.

2 For each species, individuals under a given total length were considered potential young of the year. The chosen length was based on the timing of their appearance, gaps in their size
continuum, and records in the literature. The cutoff sizes used were A. maculatum (70 mm), D. fuscus (30 mm), E. bislineata (60 mm), N. viridescens (45 mm), P. cinereus (32 mm), A.
americanus (23 mm), H. versicolor (26 mm), P. crucifer (20 mm), L. clamitans (44 mm), L. palustris (34 mm), and L. sylvaticus (27 mm). In addition, it was necessary to examine the
minimum possible development time for each species. Individuals shorter than the cutoff lengths clearly overwinter (possibly as larvae for N. viridescens and A. maculatum) and show up

in very early spring. These are not counted as young of the year.

3 These figures are rounded to the nearest 0.1. All other figures are rounded to the nearest whole number.

4 These may contain old deformities (traumatic) as well as malformities (developmental). Salamanders missing all or portions of their tails are not included. The total number checked
may contain specimens that were caught more than once.





[image: image13.png]Table 2. A comparison of data from the upper two drift-fences in Lye Brook Wilderness, Sunderland, Bennington County,
Vermont. Data are taken from the 1995, 1996, 1997, 1998, 1999, 2000, 2001, 2002, and 2008 field seasons. Fences were opened

at least three times per month.

. 1
Common name # per trapping
95 96 97 | 98 | 99 | oo 01 022 | os
Caudates (Salamanders)
Blue-spotted Salamander Group 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Spotted Salamander 8.7 4.7 5.7 7.9 10.5 9.7 9.8 8.1 12.1
Northern Two-lined Salamander 0.8 0.3 0.3 0.2 0.1 0.5 0.6 0.3 0.9
Eastern Newt 12.7 29.5 19.4 10.5 4.6 10.0 49.0 9.1 17.3
Eastern Red-backed Salamander 2.0 3.3 1.5 3.3 0.8 0.9 0.9 0.4 1.6
Group Totals] 242 | 371 [ 271 | 219 [ 159 | 211 | 603 | 179 31.9
Anurans (Frogs and Toads)
American Toad 4.3 2.7 2.0 1.1 0.6 0.5 0.9 0.3 0.5
Spring Peeper 0.8 1.2 1.8 2.3 1.6 0.7 0.9 0.8 4.8
Green Frog 6.8 2.9 3.1 7.3 8.2 5.8 5.4 4.6 4.7
Pickerel Frog 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
Wood Frog 8.2 6.3 6.0 13.4 6.3 7.9 2.3 1.9 6.5
Group Totals 20.0 13.1 12.8 24.1 16.6 14.9 9.4 7.7 16.5
Amphibian Totals 44.2 50.2 39.9 46.1 32.6 36.1 69.7 25.6 48.4

INumbers per trapping are rounded to the nearest 0.1. All other figures are rounded to the nearest whole number. As a result of this, group totals may not be
equivalent to the sum of the individual species' values. There were a total of 18 trappings counted in 1995, 15 in 1996, 15 in 1997, 15 in 1998, 16 in 1999, 15 in

2000, 15 in 2001, and 18 in 2002, 15 in 2008.
21n 2002 we used dowels to reduce small mammal mortality. In order to compare 2002 with other year's data we converted all numbers to approximate non-

dowel values. Using the preselected data sets, this was done by excluding all dowel captures, doubling captures in unimproved traps, and adding predowel
data. As a result, group totals may not be equivalent to the sum of the individuals species' values.



[image: image14.png]Table 3. Monitoring results from the lower drift-fence in the Lye Brook Wilderness Region during 2008. Traps were opened whenever conditions were
appropriate for amphibian movement from March through October.! The three most successful trappings per month (+/- 10 days) are used for year-to-
year comparisons. Data from 18 out of 30 trap-efforts are used. Data used are: April 12, 29 and 30; May 17 and 18, and June 1; June 15, 23, and 25;
July 22, 24, and August 7; September 7, 27, and 28; October 17, 26, and 28. Abnormality, maximum size, and first metamorph data are taken from all
30 trappings.

C e # of all | # of young % young date of first largest adult |4 per trapping| o of % of # abnormal/
Common name Scientific name ) of the h (total length . 5 total .
ages |of the year year metamorp in mm) (adjusted) group | ich total
Salamanders
Spotted Salamander Ambystoma maculatum 56 12 21% | September 27 214 3.1 21% 14% 0/62
N. Two-lined Salamander _|Eurycea bislineata 12 3 25% October 17 101 0.7 5% 1% 0/17
Eastern Newt Notophthalmus viridescens 54 27 50% | 6/25, 7/24, 9/7 89 3.0 21% 14% 0/60
E. Red-backed Salamander [Plethodon cinereus 139 0 0% NA 107 7.7 53% 35% 0/147
Group totals 261 42 16% NA NA 14.5 100% 66% 0/286
Frogs and Toads
American Toad Anaxyrus americanus 5 0 0% NA 77 0.3 4% 1% 0/7
Green Frog Lithobates clamitans 11 4 36% July 24 88? 51 0.6 8% 3% 0/13
Wood Frog Lithobates sylvaticus 57 10 18% Aug 12 62 3.2 43% 14% 0/69
Pickerel Frog Lithobates palustris 12 12 100% Aug 12 38 0.7 9% 3% 0/8
Spring Peeper Pseudacris crucifer 48 10 21% 9/7, 6/1 35 2.7 36% 12% 0/48
Group totals 133 36 27% NA NA 7.4 100% 34% 0/145
Amphibian totals 394 78 20% NA NA 21.9 NA 100% 0/431

1 Starting in 1999, fences were opened regularly in August in order to gather additional data on abnormalities and metamorphs. Data sets between August 8 and 24 are not used for
calculating the index in order to maintain consistency with previous years.

2 For each species, individuals under a given total length were considered potential young of the year. The chosen length was based on the timing of their appearance, gaps in their size
continuum, and records in the literature. The cutoff sizes used were A. maculatum (70 mm), D. fuscus (30 mm), E. bislineata (60 mm), N. viridescens (45 mm), P. cinereus (32 mm), A.
americanus (23 mm), H. versicolor (26 mm), P. crucifer (20 mm), L. clamitans (44 mm), L. palustris (34 mm), and L. sylvaticus (27 mm). In addition, it was necessary to examine the
minimum possible development time for each species. Individuals shorter than the cutoff lengths clearly overwinter (possibly as larvae for N. viridescens and A. maculatum) and show up in
very early spring. These are not counted as young of the year.

3 These figures are rounded to the nearest 0.1. All other figures are rounded to the nearest whole number.

4 These may contain old deformities (traumatic) as well as malformities (developmental). Salamanders missing all or portions of their tails are not included. The total number checked may
contain specimens that were caught more than once.



[image: image15.png]Table 4. A comparison of data from the lower drift-fence in Lye Brook Wilderness, Manchester, Bennington County,
Vermont. Data are taken from the 1995, 1996, 1997, 1998, 1999, 2000, 2001, 2002, and 2008 field seasons. Fences were
opened at least three times per month.

. 2
Common name # per trapping
95 ! 96 97 | 98 | 99 [ o0 | o1 02° 08
Caudates (Salamanders)
Spotted Salamander 0.4 0.2 0.3 0.3 0.3 0.7 0.4 0.3 3.1
Northern Two-lined Salamander 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.1 0.7
Eastern Newt 8.3 1.9 4.7 2.1 2.8 0.9 1.1 1.9 3.0
Eastern Red-backed Salamander 4.1 2.2 1.1 4.9 1.1 4.4 1.7 3.4 7.7
Group Totals] 128 | 43 | 61 | 74 | 43 | 61 | 32 | 57 [ 145
Anurans (Frogs and Toads)
American Toad 0.4 0.7 0.7 0.7 1.2 0.9 0.7 0.4 0.3
Green Frog 0.1 0.1 0.1 0.2 0.0 0.5 0.1 0.1 0.6
Pickerel Frog 1.1 0.8 0.7 0.2 0.2 0.1 0.5 0.0 0.7
Wood Frog 0.4 0.8 0.7 0.3 0.8 1.1 1.3 0.2 3.2
Spring Peeper 0.1 0.2 1.1 0.3 0.4 0.7 0.2 0.2 2.7
Group Totals 2.1 2.6 3.3 1.7 2.6 3.3 2.8 0.9 7.5
Amphibian Totals 14.9 6.9 9.3 9.1 6.9 9.4 6.0 6.6 22.0

In 1995, there were only 10 successful trappings. Dates used were April 20; June 16; July 1 and 18; September 10, 14, and 15; and October 6, 15,
and 28.

2Numbers per trapping are rounded to the nearest 0.1. All other figures are rounded to the nearest whole number. As a result of this, group totals
may not be equivalent to the sum of the individual species' values. There were a total of 10 trappings counted in 1995, 18 in 1996, 18 in 1997, 18 in
1998, 17 in 1999, 18 in 2000, 15 in 2001, 17 in 2002, and 18 in 2008.

3 On 2002 we used dowels to reduce small mammal mortality. In order to compare this year's and past year's data we converted all numbers to
approximate non-dowel values. Using the preselected data sets, this was done by excluding all dowel captures, doubling captures in unimproved
traps, and adding predowel data. As a result, group totals may not be equivalent to the sum of the individuals species' values.
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Figure 1. Spotted Salamander (Ambystoma maculatum) and Eastern Red-backed Salamander (Plethodon
cinereus) population indices from the upper two drift-fences in the Lye Brook Wilderness, Sunderland,
Vermont, 1995-2008.
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Figure 2. Northern Two-lined Salamander (Eurycea bislineata) population indices from the upper two drift-
fences in the Lye Brook Wilderness, Sunderland, Vermont, 1995-2008.
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Figure 3. Eastern Newt (Notophthalmus viridescens) and Green Frog (Lithobates clamitans) population
indices from the upper two drift-fences in the Lye Brook Wilderness, Sunderland, Vermont, 1995-2008.
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Figure 5. Wood Frog (Lithobates sylvaticus) and Spring Peeper (Pseudacris crucifer) population indices from
the upper two drift-fences in the Lye Brook Wilderness, Sunderland, Vermont, 1995-2008.
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Figure 6. Spotted Salamander(Ambystoma maculatum) and Eastern Red-backed Salamander (Plethodon
cinereus) population indices from the lower drift-fence in the Lye Brook Wilderness, Sunderland, Vermont,
1995-2008.
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Figure 7. Northern Two-lined Salamander (Eurycea bislineata) population indices from the lower drift-fence in

the Lye Brook Wilderness, Sunderland, Vermont, 1995-2008. Note very low capture rates.
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Figure 8. Eastern Newt (Notophthalmus viridescens)and Green Frog (Lithobates clamitans) population indices

from the lower drift-fence in the Lye Brook Wilderness, Sunderland, Vermont, 1995-2008.
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Figure 9. Pickerel Frog (Lithobates palustris) population indices from the lower drift-fence in the Lye Brook
Wilderness, Sunderland, Vermont, 1995-2008.
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Figure 10. Wood Frog (Lithobates sylvaticus) population index from the lower drift-fence in the Lye Brook
Wilderness, Sunderland, Vermont, 1995-2008.



[image: image26.png]3.00
2.80

— &— A. americanus
y = 0.1493x - 0.0923

---m--- P. crucifer
Rz =0.24139

2.60
2.40
2.20
2.00
1.80
1.60
1.40

1.20
1.00
0.80

Average Number Caught per Trapping

0.60
0.40
0.20

0.00

y =-0.0206x + 0.7636 j

Rz = 0.05076
.\’i'\
----------- ll - —e
------------------- =
1998 1999 2000 2001 2002* 2008

1995 1996 1997
Year

Figure 11. American Toad (Anaxyrus americanus) and Spring Peeper (Pseudacris crucifer) population
indices from the lower drift-fence in the Lye Brook Wilderness, Sunderland, Vermont, 1995-2008.
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Figure 12. Numbers of Frogs caught per trapping at the lower and upper two drift-fences in the Lye
Brook Wilderness, Sunderland, Vermont, 1995-2008.
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Figure 13. Numbers of Salamanders caught per trapping at the lower and upper two drift-fences in the
Lye Brook Wilderness, Sunderland, Vermont, 1995-2008.
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Figure 14. Spotted Salamander (Ambystoma maculatum) and Eastern Red-backed (Plethodon cinereus)
Salamander population indices from the three drift-fences in the Lye Brook Wilderness, Sunderland, Vermont,
1995-2008.
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Figure 15. Northern Two-lined Salamander (Eurycea bislineata) population index from the three drift-fences in
the Lye Brook Wilderness, Sunderland, Vermont, 1995-2008.
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Figure 16. Eastern Newt (Notophthalmus viridescens) population indices from the three drift-fences in the
Lye Brook Wilderness, Sunderland, Vermont, 1995-2008.
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Figure 17. American Toad (Anaxyrus americanus) and Wood Frog (Lithobates sylvaticus) population indices from
the three drift-fences in the Lye Brook Wilderness, Sunderland, Vermont, 1995-2008.
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Figure 18. Pickerel Frog (Lithobates palustris) and Spring Peeper (Pseudacris crucifer) population indices from the
three drift-fences in the Lye Brook Wilderness, Sunderland, Vermont, 1995-2008.



[image: image34.png]Average Number Caught per Trapping

6.00

5.00

4.00

3.00

2.00

1.00

0.00

—m— [, clamitans

y = 0.0724x + 3.3485
R2=0.0176

1995 1996 1997 1998 1999 2000 2001 2002* 2008
Year

Figure 19. Green frog (Lithobates clamitans) population indices from the three drift-fences in the Lye Brook
Wilderness, Sunderland, Vermont, 1995-2008.






Vermont Reptile and Amphibian Atlas Project

2007-2008 Update

Introduction
Localized intensive monitoring
Amphibian monitoring at Mt. Mansfield and Lye Brook Wilderness provide locally intensive data on a subset of amphibian species. While these data are particularly valuable and allow us to see year-to-year population changes of the monitored species at these sites and provide local information on abnormalities, and natural history, they do not allow us to see more widespread changes in the distribution and/or natural history (calling times, migration dates, etc.) of the full range of reptiles and amphibians statewide.  Nor do they allow us to see changes in forest health, or the impacts of forest fragmentation and consumption on a larger scale.   In addition, there is a real need to get reptile and amphibian natural history and management information out to a wide variety of landowners and land managers as well as other natural resource professionals.

Statewide extensive monitoring
The Vermont Reptile and Amphibian Atlas is an effort begun in 1994 by the Reptile and Amphibian Scientific Advisory Group for the Vermont Endangered Species Committee.  The atlas project initially began as an effort to gather data for use by this committee.  Data were needed in order to make informed recommendations regarding the appropriate status and conservation of these species.  Since then, the goals have widened to incorporate education, citizen involvement, and dissemination of information. The ultimate goal of the Atlas is to gather and disseminate data on the reptiles and amphibians of Vermont in a way that involves and informs Vermont individuals and organizations so that they will become more informed and effective stewards of wildlife habitat.  The Atlas Project has grown since its inception in 1994 to involve over 3,000 volunteers and thirty-five private organizations and government agencies. With the help of organizations, agencies, volunteers, and staff members, we are continuing to collect information and broaden our knowledge base regarding the natural history, distribution, and effective conservation of Vermont’s reptiles and amphibians. By providing the best and most up-to-date information on the conservation of these species in Vermont, we have become a trusted party in many conservation activities throughout the state. This portion of the project has been funded regularly in recent years by the Vermont Monitoring Cooperative, with additional assistance from the Vermont Nongame and Natural Heritage Program, and the Lintilhac Foundation.
The goals of the VMC funding for the 2007 and 2008 field seasons were: (1) to gather data for the Vermont Reptile and Amphibian Atlas; (2) to improve individual species pages on the Atlas website; (3) to update selected documents on the site; (4) to review and enter current and previous years’ herpetological reports; (5) to forward hard and soft copies of the most recent calendar year’s data to the VT Nongame and Natural Heritage Program; and, (6) to respond to daily requests for information on the identification, conservation, natural history, and management of Vermont’s reptiles and amphibians.

Progress for 2007 and 2008 

All the goals listed in the introduction above were completed in 2007 and 2008. The VT Herp Atlas database now contains over 69,000 records. In 2007, 340 volunteers provided 3366 new records from 155 Vermont towns and all counties.  In 2008, over 312 new contributors joined 150 repeat contributors to contribute a total of 3,916 new records.  These records represent every county in Vermont and over 211 Vermont towns, gores, and cities.  The reports included all known species of Vermont herptiles, except for the Fowler’s Toad (Anaxyrus americanus) and Boreal Chorus Frog (Pseudacris maculata).  These included important new records of some of our rarest species.   In 2007 and 2008 we entered 331 new records of Heritage S1 species (rarest state category) including Five-lined Skink (Plestiodon fasciatus), North American Racer (Coluber constrictor), Timber Rattlesnake (Crotalus horridus), and Spiny Softshell (Apalone spinifera).  We also entered 243 records of S2 species (rare) including Jefferson Salamander (Ambystoma jeffersonianum), Four-toed Salamander (Hemidactylium scutatum), Mudpuppy (Necturus maculosus), Eastern Ratsnake (Pantherophis alleghaniensis), Eastern Ribbonsnake (Thamnophis sauritus), and Eastern Musk Turtle (Sternotherus odoratus).  S3 species (unusual) included Blue-spotted Salamander (Ambystoma laterale), Northern Watersnake (Nerodia sipedon), Wood Turtle (Glyptemys insculpta), and Northern Map Turtle (Graptemys geographica).  Almost all of the contributors were individually contacted, thanked, and urged to continue contributing records.  During this contact, conservation suggestions were regularly made.  Hard and soft copies of records entered in 2007 and 2008 have been forwarded to the VT Non-game and Natural Heritage Program.
In 2007 we continued our work with an undergraduate at the University of Vermont.  She completed two educational posters on Vermont amphibians.  Now we have a complete set of four informational posters on the reptiles and amphibians of Vermont using our atlas data and maps.  We also provided advice and editing, and field opportunities for Vince Franke and Peregrine Productions in the development of a DVD on the reptiles and amphibians of New England called “Rattlers, Peepers, and Snappers”.  This DVD has been very well received and reviewed.  Although the DVD was not funded by VMC funds, it never would have happened without the Atlas Program.  In the spring of 2007, we worked with a high school intern from the Putney School.  In addition to helping with early spring fieldwork, she analyzed data on mass and length.  Some of these results are now posted on our website.

Our website continues to improve. In 2007 we completed our species informational pages on all Vermont’s native reptiles and amphibians.  We continue to add natural history information, including abundance tables and snake length charts.  We continually update our bibliographies so these resources are up-to-date and available to students, teachers, and other interested parties.   We receive multiple reports through our website, E-mail, telephone, and word of mouth every day.  As a result of our having added identification information, photos, and links, we are getting additional records through our website from people who were previously unaware of our atlas efforts.  Often, they have seen something in their backyard and look to the Internet for information.  Due to our website we believe Vermonters are better able to identify, understand, and conserve the herps they are seeing.  Last year, a herpetologist from Sherbrooke, Quebec was in touch about surveying in the northern part of Vermont.  She learned of the Atlas project through the website.  In 2007, a member of the Biodiversity Team of the Department of Natural Resources and Wildlife of Quebec contacted us.  They are building their own atlas website for the Quebec Amphibian and Reptile Atlas.  After surveying other atlas websites they found ours to be one of the best and asked for our input in putting theirs together.  Please check out our website at http://www.VtHerpAtlas.org.
We have kept our contacts going with the media. In 2007 there was a fair amount of national and local press about amphibians crossing roads during spring migration.  The first article was in Audubon in the January and February issue.  Defenders: The Conservation Magazine of Defenders of Wildlife also wrote an article on amphibian crossings.  Both authors joined Jim and others at road crossing sites in Monkton and/or Salisbury, VT.  On the same general topic, Candace Page of the Burlington Free Press wrote a cover story on March 23, 2007 about salamander crossing and interviewed Jim and other local biologists and conservationists.  Local television (WPTZ) picked up on the salamander crossings stories and did their own segment on April 2, 2007.  
Candace also wrote an article for the Burlington Free Press in May of 2007 about a VTRANS training program on snakes in West Haven.  These training programs are spin off projects from the Atlas.  An associated press article this spring on amphibian migration was picked up by over 100 news outlets including NewYorkTimes.com, CBS news, and National Public Radio.  Later Jim Andrews did an interview for Fox television. 
In 2007, Larry Clarfeld, an AmeriCorps volunteer from the North Branch Nature Center in Montpelier, set up six training classes to help volunteers learn about salamanders and how to locate and assist at crossing areas.  We were pleased to hear of Larry doing this work.  Larry recently took our Vermont Field Herpetology Course at UVM.  This course was put together by Jim Andrews and has been ongoing since 2001.  As more and more students complete the course, we are starting to see these same people in the professional world promoting herptile awareness and conservation.  Although we cannot take credit for their good work, it is nice to think the exposure they received through the Herp Atlas and the UVM course have had some influence.
A major press event and volunteer survey took place on September 25, 2008 at Shelburne Pond in Shelburne.  This event was used to get press coverage that would raise awareness of Eastern Ribbonsnakes throughout the distribution range of the Burlington Free Press.  This is a site where students of Ross Bell (UVM) had previously collected Eastern Ribbonsnakes in 1968 and 1970.  I contacted Ross to get details on the most likely source of these specimens.  He took his classes to “the marsh east of the Fish and Wildlife Access area”.  I contacted almost all the landowners surrounding Shelburne Pond (4) to get permission to search their land and discuss snake sightings.  I invited Candace Page from the Burlington Free Press to join us.  This was an effort to get accurate information about Eastern Ribbonsnakes to a much larger audience so that they might provide additional leads.  Defenders of Wildlife promoted the event to their members in this area and sent a representative from Washington D.C. (Trish White) to join us.  The survey at Shelburne Pond located eight Northern Watersnakes (medium priority SGCN) along with many common herptiles but we did not locate any Ribbonsnakes.  However, the resulting press coverage has generated sixteen snake reports from the public to date.  Of these, five are in appropriate habitat and range for Eastern Ribbonsnakes.  Three reports from three different sources all came from the nature trail above the falls in Winooski.  I asked our volunteers to check this site and we personally visited the site on two occasions later in the summer.  Other leads are from the Lamoille River, Burton Island, and Butler Island.  We took a crew of volunteers to Butler Island for a one-day survey as well.  However, we did not locate any Ribbonsnakes from these sites.  We have previously undocumented reports from Burton Island and will plan a visit there as well.  We also printed and laminated wanted posters for Eastern Ribbonsnakes and two other target species: North American Racer and Common Five-lined Skink.  We have distributed only a few of these so far, but hope to get the rest out this year. 
We continue to provide conservation information to a wide variety of private individuals, companies, and organizations, as well as governmental units.  For example, biologists from the Green Mountain National Forest recently contacted us for information and advice on how they could improve management and monitoring for reptiles and amphibians on the National Forest in Vermont.  They also contacted us about potential locations to install amphibian-crossing underpasses.  We had a booth at the Dead Creek Wildlife Festival this fall and talked with many local residents.  We are also scheduled to have a booth at the Herrick’s Cove Wildlife Festival in the spring of 2009.
We continue to work with the Nature Conservancy and other land trusts to bring critical herptile habitat to their attention for conservation action and promote connectivity and permeability of landscapes.  With funding from Vermont Fish and Wildlife and input from a recovery team our data were used to draft a recovery plan for the Timber Rattlesnake in its remaining remote habitat areas of Vermont.  The Vermont Department of Transportation works with us regularly to help them meet the needs of herptiles.  Critical habitat for Spotted Turtles has recently been purchased by the state.  New habitat for the North American Racer has been created within a state wildlife management area.  The town of Monkton is investigating the designs and locations for what would be Vermont’s first amphibian underpass/es.  We have played a direct or indirect role in all of these and many more conservation actions that benefit not only herptiles but also many other species.  We expect them to continue as a result of our efforts. 
Some species of concern
Two edge-of-range amphibian species have dropped off our radar.  Boreal Chorus Frog (formerly called Western Chorus Frog, Pseudacris triseriata) is a northern species and we are at the southeastern extreme of its range.  Fowler’s Toad (Anaxyrus fowleri formerly Bufo fowleri) is a southern species and we are at the northern extreme of its range.  Boreal Chorus Frogs have not been seen or heard since 1999 and Fowler’s Toad has not been located in Vermont since 2005 despite the efforts of a graduate student from Antioch New England to find them in 2008. 

Two reptile species have also apparently disappeared from much of their former Vermont range and are of concern to us.  The North American Racer appears to be missing from almost all of the Connecticut River Valley range that it occupied thirty years ago.  The one remaining population that we are aware of appears to have declined over the past five years to the point where we were only able to locate a single snake in 2008.  The Eastern Ribbonsnake appears to be missing from most of its former range in the northern Lake Champlain Basin.  Currently documented populations are in western Rutland County only.  These snakes are two of our target species for 2009 and 2010.  We will personally be checking out leads for these two species. 

Range maps

It is gratifying to clearly see the current ranges of all of Vermont’s herptiles gradually come into focus as we gather, enter, and map distribution records.  Clear patterns of distribution that we were currently unaware off, now are becoming established as baselines for future comparisons.  Some of these species are forestland species, some are early-successional species, some are talus species, and many use a combination of habitat types.  Changes in the distribution of different species will reflect different changes in the type, amount, and distribution of vegetative coverage in our state as well as other anthropogenic and natural factors.  We plan to update all of our statewide distribution maps after the 2010 field season and get our new maps up on our website and out in hard copy.   In addition, as funding allows, we hope to produce GIS point maps of all the S1 and S2 species.  We are currently finishing up detailed point maps for three target species: North American Racer, Eastern Ribbonsnake, and Common Five-lined Skink.
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[image: image1.png]Table 1. Monitoring results from the two drift-fences at 1,200 ft. and one at 2,200 ft. on Mt. Mansfield, Underhill, Vermont during 2007. Traps
were opened whenever conditions were appropriate for amphibian movement from April through November excluding August. Three successful
trappings per month (= 10 days) were the goal, however due to periods of low rainfall, two trappings per month were sometimes used. Data from
15 of 21 trap-efforts were used: May 10, 16, and 28; June 1, 9, and 20; July 5, 15, and 29; September 10, 15, and 28; October 7, 20, and
249. Abnormality, maximum size, and first metamorphic data were taken from all 21 trappings.

# of young] o, young : largest adult # per 0 0
Common name Scientific name #:feasll of the of the date of flrStz (total length | trapping f’ozf & ((:):ttc(;fal # abnorrzlal/
g year ! year metamorph in mm) 3 group total
Salamanders
Spotted Salamander Ambystoma maculatum 24 4 17% Sept 15 209 1.6 17% 8% 0/26
Dusky Salamander Desmognathus fuscus 1 0 0% N/A 81 0.1 1% 0% 0/1
N. Two-lined Salamander _[Furycea bislineata 6 0 0% N/A 89 0.4 4% 2% 0/6
Spring Salamander Gyrinophilus porphyriticus 0 0 N/A N/A 146 0.0 0% 0% 0/0
Eastern Newt Notophthalmus viridescens 19 10 53% June 20 86 1.3 13% 7% 0/22
E. Red-backed Salamander |Plethodon cinereus 94 6 6% Sept 28 90 6.3 65% 33% 0/103
Group totals| Group totals| 144 | 20 [ 14% [  NA | NA | 96 [100%| 51% 0/158
Frogs and Toads
American Toad Anaxyrus americanus 51 0 0% N/A 82 3.4 37% 18% 0/53
Spring Peeper Pseudacris crucifer 2 0 N/A N/A N/A 0.1 1% 1% 0/2
Green Frog Lithobates clamitans 12 6 50% July 29 48 0.8 9% 4% 0/12
Pickerel Frog Lithobates palustris 4 2 100% Sept 28 35 0.3 3% 1% 0/4
Wood Frog Lithobates sylvaticus 70 20 29% July 15 60 4.7 50% 25% 0/71
Group totals Group totals| 139 28 20% NA NA 9.3 100% 49% 0/142
Amphibian totals Amphibian totals| 283 48 17% NA NA 18.9 NA 100% 0/300

1 For each species, individuals under a given total length were considered potential young of the year. The chosen length was based on the timing of their appearance, gaps in
their size continuum, and records in the literature. The cutoff sizes used were A. maculatum (70 mm), D. fuscus (30 mm), E. bislineata (60 mm), N. viridescens (45 mm), P.
cinereus (32 mm), A. americanus (23 mm), H. versicolor (26 mm), P. crucifer (20 mm), L. clamitans (44 mm), L. palustris (34 mm), and L. sylvaticus (27 mm). Young of the year for
G. porphyriticus have external gills and are aquatic for up to 4 years. In addition, it was necessary to examine the minimum possible development time for each species.
Individuals shorter than the cutoff lengths clearly overwinter (possibly as larvae for N. viridescens and A. maculatum) and show up in very early spring. These are not counted as
young of the year.

2 No trapping took place in August.

3 These figures are rounded to the nearest 0.1. All other figures are rounded to the nearest whole number. As a result of this, group totals may not be equivalent to the sum of
the individual species' values.

5These may contain old deformities (traumatic) as well as malformities (developmental). Salamanders missing all or portions of their tails are not included. The total number
checked may contain specimens that were caught more than once.
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	Common Name	Scientific Name	State Rank	State Status 	SGCN

						

	Amphibians	Amphibia (Class) 

	Salamanders	Caudata (Order)

		Jefferson Salamander	Ambystoma jeffersonianum	S 2		SC			High			Blue-spotted Salamander	Ambystoma laterale	S 3		SC			Medium			Spotted Salamander	Ambystoma maculatum	S 5						Medium			Northern Dusky Salamander	Desmognathus fuscus	S 5									Northern Two-lined Salamander	Eurycea bislineata	S 5									Spring Salamander	Gyrinophilus porphyriticus	S 4									Four-toed Salamander	Hemidactylium scutatum	S 2		SC			Medium

		Mudpuppy	Necturus maculosus	S 2		SC			High			Eastern Newt	Notophthalmus viridescens	S 5									Eastern Red-backed Salamander	Plethodon cinereus	S 5

	

	Frogs (including toads)	Anura (Order)

		American Toad	Anaxyrus americanus	S 5							Fowler’s Toad	Anaxyrus fowleri	S 1	SC		High			Gray Treefrog	Hyla versicolor	S 5							Spring Peeper	Pseudacris crucifer	S 5							Boreal Chorus Frog	Pseudacris maculata	S 1	E		High			American Bullfrog	Lithobates catesbeianus	S 5

		Green Frog	Lithobates clamitans	S 5	

		Pickerel Frog	Lithobates palustris	S 5		

		Northern Leopard Frog	Lithobates pipiens	S 4	

		Mink Frog	Lithobates septentrionalis	S 3		

		Wood Frog	Lithobates sylvaticus	S 5									

	Reptiles		Reptilia (Class)

	Turtles		Testudines (Order)

	Spiny Softshell	Apalone spinifera	S 1	T		High

	Snapping Turtle	Chelydra serpentina	S 5	

	Painted Turtle	Chrysemys picta	S 5

	Spotted Turtle	Clemmys guttata	S 1	E		High	Wood Turtle	Glyptemys insculpta	S 3	SC		High

	Northern Map Turtle	Graptemys geographica	S 3	SC

	Eastern Musk Turtle	Sternotherus odoratus	S 2	SC		Medium

	

	Lizards and Snakes	Squamata (Order)

	Lizards	Lacertilia (Suborder)

			Common Five-lined Skink	Plestiodon fasciatus	S 1		E			High

			

			Snakes	Serpentes (Suborder)

			North American Racer	Coluber constrictor	S 1		T			High

			Timber Rattlesnake	Crotalus horridus	S 1		E			High				Ring-necked Snake	Diadophis punctatus	S 3										Eastern Ratsnake	Pantherophis alleghaniensis	S 2		T			High				Milksnake	Lampropeltis triangulum	S 5										Northern Watersnake	Nerodia sipedon	S 3						Medium

			Smooth Greensnake	Opheodrys vernalis	S 3						Medium				DeKay’s Brownsnake	Storeria dekayi	S 4						Medium				Red-bellied Snake	Storeria occipitomaculata	S 5	

			Eastern Ribbonsnake	Thamnophis sauritus	S 2		SC			High

			Common Gartersnake	Thamnophis sirtalis	S 5		

	




Hypothetical Species





	Salamanders

	Allegheny Mountain Dusky Salamander	Desmognathus ochrophaeus

One specimen of a juvenile from central Vermont may be of this species. Otherwise, the distribution of this species is believed to have an eastern boundary of the Hudson River and Lake Champlain.  No populations have been located.  

		

		Northern Slimy Salamander	Plethodon glutinosus	

Specimens labeled from Caledonia County in Vermont at the Carnegie Museum in Pittsburgh have long been questioned.  They are believed to be mislabeled.  No populations have been located.	



		Marbled Salamander	Ambystoma opacum	

One historic photo of this species is labeled Vermont and an historic field record from Fair Haven is from a credible source.  A population of this species may eventually be located in southern Vermont, most likely along the Connecticut River drainage.  No populations have been located.



	Turtles

		Eastern Box Turtle	Terrapene carolina	

The occasional reports of single adult animals are assumed to be released pets.  Reports near the southern Connecticut River Valley could possibly be native turtles.  No populations have been located. 



		Blanding’s Turtle	Emydoidea blandingii	

Widely disjunct populations of this species suggest that populations could potentially exist in Vermont.  One well-documented record could be a released pet.  No populations have been located. 

 





Explanation of Legal Status & Information Ranks





State Status: As per the Vermont Endangered Species Law



        E:	Endangered--In immediate danger of becoming extirpated in the state.

        T:	Threatened--High possibility of becoming endangered in the near future.



Information Categories: Not established by law



        PE:	Proposed for endangered.

        PT:	Proposed for threatened.

        SC:	Special Concern--rare; status should be watched.



State Ranks of Plants, Animals, and Natural Communities



State ranks are assigned by the Nongame & Natural Heritage Program based on the best available information.  They are not established by law.  They are an estimate of the relative risks of extinction or extirpation of each species in this state. Ranks are reviewed periodically. 

        

 	S1: 	Very rare: at very high risk due to extreme rarity (often 5 or fewer populations or occurrences in the state), very steep declines, or other factors.

        	S2: 	Rare: at high risk due to very restricted range, very few populations (often 20 or fewer), steep declines, or other factors, 

       	S3: 	Uncommon: at moderate risk due to restricted range, relatively few populations, or occurrences (often 80 or fewer), recent and widespread declines, or other factors.

       	S4: 	Locally common or widely scattered to uncommon: not rare. 

       	S5:	Common: widespread and abundant. 

	

SGCN: Species designated as having the Greatest Conservation Need (SGCN) in Vermont’s Wildlife Action Plan.  



	Listed as either high or medium priority for conservation funding through the State Wildlife Grants Program.
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Hypothetical Species





	Salamanders

	Allegheny Mountain Dusky Salamander	Desmognathus ochrophaeus

One specimen of a juvenile from central Vermont may be of this species. Otherwise, the distribution of this species is believed to have an eastern boundary of the Hudson River and Lake Champlain.  No populations have been located.  

		

		Northern Slimy Salamander	Plethodon glutinosus	

Specimens labeled from Caledonia County in Vermont at the Carnegie Museum in Pittsburgh have long been questioned.  They are believed to be mislabeled.  No populations have been located.	



		Marbled Salamander	Ambystoma opacum	

One historic photo of this species is labeled Vermont and an historic field record from Fair Haven is from a credible source.  A population of this species may eventually be located in southern Vermont, most likely along the Connecticut River drainage.  No populations have been located.



	Turtles

		Eastern Box Turtle	Terrapene carolina	

The occasional reports of single adult animals are assumed to be released pets.  Reports near the southern Connecticut River Valley could possibly be native turtles.  No populations have been located. 



		Blanding’s Turtle	Emydoidea blandingii	

Widely disjunct populations of this species suggest that populations could potentially exist in Vermont.  One well-documented record could be a released pet.  No populations have been located. 

 





Explanation of Legal Status & Information Ranks





State Status: As per the Vermont Endangered Species Law



        E:	Endangered--In immediate danger of becoming extirpated in the state.

        T:	Threatened--High possibility of becoming endangered in the near future.



Information Categories: Not established by law



        PE:	Proposed for endangered.

        PT:	Proposed for threatened.

        SC:	Special Concern--rare; status should be watched.



State Ranks of Plants, Animals, and Natural Communities



State ranks are assigned by the Nongame & Natural Heritage Program based on the best available information.  They are not established by law.  They are an estimate of the relative risks of extinction or extirpation of each species in this state. Ranks are reviewed periodically. 

        

 	S1: 	Very rare: at very high risk due to extreme rarity (often 5 or fewer populations or occurrences in the state), very steep declines, or other factors.

        	S2: 	Rare: at high risk due to very restricted range, very few populations (often 20 or fewer), steep declines, or other factors, 

       	S3: 	Uncommon: at moderate risk due to restricted range, relatively few populations, or occurrences (often 80 or fewer), recent and widespread declines, or other factors.

       	S4: 	Locally common or widely scattered to uncommon: not rare. 

       	S5:	Common: widespread and abundant. 

	

SGCN: Species designated as having the Greatest Conservation Need (SGCN) in Vermont’s Wildlife Action Plan.  



	Listed as either high or medium priority for conservation funding through the State Wildlife Grants Program.
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