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ABSTRACT 
Vernal pools are crucial for the survival of herpetofaunal species. These 
temporary ponds are necessary breeding sites for many amphibious species 
and act as safe refugia, as many lack permanent predators that would be 
encountered in other more constant water bodies.  The goal of this survey was 
to relocate and map the area and contagion (i.e., patch isolation, arrangement) 
of 16 vernal pools located in Rugar Woods, which were previously inventoried 
by Cody Carpenter 2011.  Additionally, we sought to assess these vernal pools, 
following two severe disturbances, specifically the 100 year flood and Hurricane 
Irene. A global positioning system (GPS) device was used to mark the size of 
each vernal pool and georeference them in GIS. Results suggest that large 
disturbances have affected the distribution and abundance of these pools at 
Rugar Woods. Specifically, several vernal pools (#7, 8, 9) have now merged into 
one large pool. Additionally, the abundance of vernal pools has gone from 16 to 
7 since 2011. The merging of 3 smaller pools serves to increase area and may 
support greater species richness including predators, as it may be more 
permanent. In addition, loss of pools increases pool isolation, perhaps leading to 
genetic drift effects. Findings from this study offer insights into how large-scale 
disturbance events can influence herpetofaunal communities. 

INTRODUCTION 

MAPS  

RESULTS 
•   Currently only 7 vernal pools have ponded in 2012 

•   Vernal pools 2, 4, 10, 11, 14, 16 and the combined pool of 7, 8 and 9 remain 

•   Vernal pools 7, 8 and 9 have combined into one larger pool 

•   Vernal pool 1! eliminated by extensive cutting at Rugar woods 

•   The average vernal pool size is 278.35 m2 

•    Distance between pools and isolation of pools has increased 
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METHODS 
•   Duration: March-May, 2012 - following the 100yr flood (Spring 2011), Hurricane 
Irene (August 28, 2011) 
•   Site: Rugar woods – Plattsburgh, NY a wooded area of land owned by SUNY 
Plattsburgh and designated as multi-use 
•   Using a hand-held GPS (Garmin 60Cx), the locations of 16 vernal pools 
previously located in 2011 were relocated post-disturbance 
•   GIS maps (ArcMap vers. 10) were created which included vernal pool locations, 
wetlands (Wetland Inventory), and aerial images 
•   Area per pool was determined using GIS algorithms in ArcMap 
•   Distance to the nearest pool was determined using the ruler tool in ArcMap 

DISCUSSION 

FUTURE DIRECTIONS 

•   Vernal pools are temporary ponds which experience wet and dry seasons. 
!water accumulation commences in the fall and peaks with spring 
snowmelt  and rains (Dimauro and Hunter, 2005)   
•   The duration of a vernal pool’s wet period is linked for amphibian life history 
(e.g., survival and reproduction) 
•   Vernal pools are important habitats for crucial amphibian developmental 
stages, because many lack predators due to limited permanence on the 
landscape 
!  More permanent vernal pools (larger and deeper) have communities 
structured by predators 
!  Less permanent vernal pools (smaller and more shallow) have 
communities structured by competitors (other herpetofauna) (Schneider and 
Frost, 2006) 
•   Altered flood regimes and hydroperiods (100-year flood, Hurricane Irene) 
have been associated with delayed or elimination of ponding for certain pools 
(Dodd and Smith, 2003) 

•   With the help of Dr. Schultz and Dr. Garneau we will delineate the remaining vernal pools in May, 2012. 
•   Pitfall traps will also be installed to examine species richness in the remaining 7 pools to compare with species   
Cody Carpenter sampled in 2011. 

•  Locate and map the distribution and abundance/status of 16 vernal pools 
originally mapped in Rugar Woods (Plattsburgh - Clinton County, NY) and assess 
the influence of the 100yr flood and Hurricane Irene disturbance. Wetland 
delineation at this site is an on-going project that will be initiated as the emergent 
vegetation develops. 

Hypothesis: Following disturbance, as was evidenced with the 100yr flood and 
hurricane Irene, I predicted that the number of vernal pools would shift and the 
permanence would increase. Additionally, I predicted that the distance between 
these pools would increase, which may restrict gene flow in the long-term. 

Vernal 
Pool #	  

Present/ 
Absent	   Area (m2)	  

Distance to	  
nearest wetland 

2011 (m)	  

Distance to	  
nearest wetland 

2012 (m)	  
Change in 

Distance (m)	  
1	   Absent	   -	   130.49	   -	   -	  
2	   Present	   7.57	   130.49	   273.37	   +142.88	  
3	   Absent	   -	   78.3	   -	   -	  
4	   Present	   84.25	   78.3	   121.71	   +43.41	  
5	   Absent	   -	   16.34	   -	   -	  
6	   Absent	   -	   16.34	   -	   -	  
7	   Present	   735.4	   37.51	   43.9	   +6.39	  
8	   Present	   735.4	   43.57	   43.9	   +0.33	  
9	   Present	   735.4	   35.68	   43.9	   +8.22	  

10	   Present	   19.37	   35.68	   43.9	   +8.22	  
11	   Present	   42.27	   13.31	   117.88	   +104.57 
12	   Absent	   -	   13.31	   -	   -	  
13	   Absent	   -	   29.9	   -	   -	  
14	   Present	   1032.4	   29.9	   73.86	   +43.96	  
15	   Absent	   -	   56.34	   -	   -	  
16	   Present	   27.22	   56.34	   73.86	   +17.52	  

Table 1.  Vernal pool metrics 2011 - 2012 

Figure 7. Map of vernal pools, full extent at target site Rugar Woods – Plattsburgh, NY 

Figure 8. Map of vernal pools, at target site Rugar Woods – Plattsburgh, NY 

MAPS, cont. 
MAP LEGEND 

•  Due to the decrease in vernal pools in 2012, patchiness has also decreased which can result  
in a loss of genetic variability amongst amphibians (Dodd and Smith, 2003). 
•  Decrease in patchiness also increases the amount of barriers herpetofaunal species will have  
to overcome to reach other vernal pools (Dodd and Smith, 2003). 
•  Desiccation in some ponds has resulted in further isolation of some of these pool clusters, which 
might affect gene flow and long-term health of these herpetofaunal populations. 

•  Disturbances, which affect hydrologic cycles(e.g., 100 year flood and Hurricane Irene) 
!  decreased the number of pools and likely has resulted in altered herpetofaunal community  
structure, as pool permanence and area has increased in some cases (pool 7, 8, 9) 
•   Pool permanence may allow different species with longer life cycles to survive and reproduce  
and could also act as a refugia for species dealing with drought (Gamble and Mitsch, 2009). 
•   Pool permanence could also increase competition and predation which could alter the current 
species abundance and richness within certain pools (Gamble and Mitsch, 2009). 

•   Lower drying rates of vernal pools could also allow for fish populations to colonize and prey on 
amphibians (Boone et al. 2006)   
•   A lack of snowmelt and rainfall this spring! increase in the number of undocumented/dry 
vernal pools 

SPECIES SAMPLED IN 2011 
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Figure 1. Plethodon cinereus Figure 2. Rana clamitans Figure 3. Rana pipiens 

Figure 4. Pseudacris crucifer Figure 5. Rana catesbeiana Figure 6. Rana sylvatica 


