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Introduction

The bog turtle (Glyptemys muhlenbergii) is among the most imperiled species of turtles in North America.  This inhabitant of open wetlands of the eastern United States has experienced tremendous declines chiefly due to habitat loss; consequently the species is listed as Endangered by the State of New York and Threatened by the federal government.  Some of the last remaining seemingly healthy bog turtle populations occur in southeastern New York State on properties owned by The Nature Conservancy (TNC).  Because current habitat suitability criteria for management and mitigation for this species are based largely on “expert opinion,” both the New York State Department of Environmental Conservation (NYSDEC) and TNC have expressed interest in obtaining more scientific information about the habitat requirements of bog turtles.  In particular, the fate and resource needs of young bog turtles (hatchlings and juveniles) remain largely unknown.

Summary of Proposed Work

My primary research objective was to test the hypotheses that bog turtle microhabitat usage varies among different life stages and from randomly selected points within wetlands.  Confirming these hypotheses would legitimize the need for habitat management tailored to specific bog turtle life stages.  We planned to track turtles from two relatively large populations, both within the Ten Mile River watershed in southeastern New York State.  Adult turtles were to be tracked using radio-telemetry and thread bobbins in order to characterize detailed habitat use.  I planned to use novel techniques including harmonic radar and radio-frequency identification (RFID) to track the movements and habitat preferences of hatchling and juvenile turtles.  Data collected would be used to infer microhabitat needs of turtles.

Narrative of Research

Research began on May 11, 2009 with field tests of harmonic radar (RadarGolf System golf ball detector) and RFID (Destron FS 2001 Reader and Antenna) equipment.  To avoid undue stress on turtles and to begin tests immediately, harmonic radar and RFID diodes and tags, respectively, were placed in wetlands and tracked without turtles.  I quickly determined the detection ranges of these instruments to be too small in the field to effectively track turtles and to justify their expense.  Consequently I abandoned this part of the study and focused on collecting information regarding adult bog turtle habitat selection using traditional radio-telemetry equipment.

Due to both the shortage of literature describing bog turtle nest habitat and the interest of TNC in developing criteria to assess the quality of bog turtle nest habitat, we decided to track only adult female turtles.  During the course of the field season we tracked 23 adult female bog turtles and recorded microhabitat measurements for nearly 200 turtle observations from 4 wetlands within the same wetland complex.  We also located and recorded information for 19 bog turtle nests by tracking females during the nesting season.  Habitat observations were documented at two random plots within two distance scales for each turtle and nest observation to describe habitat available to bog turtles.  The same habitat measurements were also repeated for nests near the end of the season to capture conditions during incubation.  These were based on a draft protocol developed by TNC to rapidly assess the quality of bog turtle nesting and basking habitat.  My hope was to test the validity of this protocol in order to inform the development of future habitat quality assessment criteria for bog turtles.

Preliminary Results

Statistical analyses are ongoing.  Wilcoxon Rank Sum Tests comparing means of measurements taken at turtle-occupied plots to those of nearby plots do begin to indicate the presence of general patterns of bog turtle habitat selection (Table 1).  A variety of habitat models will soon be tested via conditional logistic regression analyses in order to infer the most influential drivers of bog turtle habitat selection.

	Habitat Variate
	Small-scale difference
	p-value
	Large scale difference
	p-value

	% Cattail
	0
	0.500
	-0.19
	0.001

	% Purple Loosestrife
	0.05
	0.367
	0.01
	0.606

	% Non-tussock Forming Sedge
	0.09
	0.052
	0.02
	0.743

	Woody Stem Density
	-0.53
	< 0.001
	-0.68
	< 0.001

	% Woody Veg., Forbs, and Ferns
	-0.54
	0.003
	-0.40
	0.077

	% Woody Veg./Forbs/Ferns > 1m Tall
	-0.07
	0.291
	0.43
	0.002

	% Shrubby Cinquefoil
	-0.48
	< 0.001
	-0.64
	< 0.001

	% Moss
	-0.14
	0.310
	-0.28
	0.073

	Average Hummock Ht.
	-0.09
	0.136
	-0.20
	0.006

	Hole Quality Index
	-0.41
	< 0.001
	-0.76
	< 0.001

	% Muck/Standing Water
	-0.19
	0.010
	-0.39
	0.002

	Distance to Muck/Standing Water (cm)
	31.29
	< 0.001
	111.73
	< 0.001

	
	
	
	
	

	Table 1:  Wilcoxon rank sum test for mean differences ( = random plot - turtle plot)  between measurements of percent cover and other habitat variates at turtle plots and random plots from two different scales (small scale = 1-5m; large scale = 6-20m).  Percent cover (%) expressed in numerical cover classes (range: 1-6).  Average Hummock Ht. and HoleQuality Index expressed as an estimated index (range = 0-5).

	

	

	

	


Future Work

During my first field season I became acquainted with many bog turtle experts and more versed in the obstacles facing the long-term persistence of this species.  One particular concern is the potential for nutrient runoff from agricultural and residential areas to influence wetland vegetation in a way that degrades bog turtle habitat.  Next season I plan to investigate the effects of nutrient enrichment on bog turtle habitat by testing for relationships between vegetation composition and structure, degree of nutrient enrichment, surrounding land use types, and the presence, history, and condition of bog turtle populations for numerous wetlands in the Hudson/Housatonic Region.  Information collected during the 2009 field season will strengthen this research by providing information regarding bog turtle-habitat interactions at finer scales.  Taken together these approaches will advance our understanding of mechanisms driving the grave threats facing this species. 

