Pocono Birds: Presence and Proportion on Lakes (1991)
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8.2.3. Habitat use of birds in lakes of the Pocono Region
 
Background
In 1991, we conducted a pilot study to test a method for sampling avian communities on a series of lakes in northeastern Pennsylvania and to determine whether differences between undisturbed and disturbed sites could be detected from a census period consisting of two surveys taken during the breeding season.  At the time, we were seeking to determine whether birds could serve as adequate indicators of changes in the condition of a variety of aquatic resources, including vegetated wetlands, riparian corridors, and lake-wetland complexes.  Although few birds are completely aquatic, we have found in subsequent studies that they have the potential to be suitable indicators, as useful as entirely aquatic organisms such as fish, sediment diatoms, and zooplankton (Moors 1993, O’Connell et al. 2000, Gyekis 2007).  Obviously, obligate avian species such as waterfowl, wading birds, and shorebirds rely primarily on waters for foraging, and nest proximal to shores. In addition, many terrestrial species of birds rely upon aquatic resources during all or part of their life cycle. They may feed on insects that have an aquatic larval stage that may be strongly influenced by changes in the condition of the water body. These changes may be reflected in the composition of avian communities. Data on avian communities is also relatively easy and inexpensive to obtain, often through citizen science surveys, adding another favorable aspect to their use as indicators.

Methods
Sampling occurred on 17 lakes of varying size in the glaciated Pocono region in northeastern Pennsylvania. Lakes were selected to represent three size classes (small, 2–20 ha; medium 25–100 ha; large, 150–500 ha), two disturbance classes with regard to surrounding land use and shoreline structure (undisturbed, disturbed), and access for sampling by canoe and on foot. These lakes represent both natural and man-made impoundments exhibiting a wide variety of habitat types and levels of disturbance. Prehistorically, this part of the state experienced extensive modification by glaciers, which carved a multitude of shallow depressions in the original plateaus and river valleys. Approximately 40% of Pennsylvania's wetlands occur in this region and occupy about 20% of the land area (Brooks and Tiner 1989). More recent changes have been the result of converting vegetated forest-shrub wetlands and bogs to open water lakes for vacation homes, and limited extraction of Sphagnum peat for commercial sale.
Small lakes were randomly assigned three sampling stations while medium and large lakes were assigned six and nine stations, respectively. Before sampling, the perimeter of each lake was assessed to determine the major habitat types occurring there. Land use and degree of disturbance were also noted. Those sections having suboptimal conditions for parameters known to influence bird use were classified as disturbed (e.g., hardened shorelines, higher density of dwellings, lack of fringing aquatic vegetation, less natural vegetation along shores. Sampling was performed in the early morning hours during June and July 1991 by experienced technicians.  The technicians visited each lake prior to the scheduled survey to locate the transects and access points and to ensure that there would be no problems on the morning of the survey.
	Each station was sampled using a set transect length of 1,000 m. Five-minute point counts (based on 0.2 ha-diameter plots) at 100-m intervals were used to census the avian communities along these transects. Presence/absence and abundance data were gathered using visual and auditory cues. The focus was on the edge habitat along the shoreline, although birds observed in the open water were recorded. Once the data was collected, species lists, species richness, and bird abundance were compiled and compared for disturbed and undisturbed sections of each lake size. Jaccard’s coefficient of community, and the percent similarity method were used to aid in the comparisons. Jaccard’s coefficient equals 0 (or 0%) when there is no similarity, while 1 (or 100%) indicates that two areas have exactly the same community composition.    

Summary of Results
In each size category, the lakes showed distinct differences in species richness between undisturbed and disturbed communities, with the undisturbed sections always having the greater numbers of species.  Undisturbed areas on small lakes had 19% greater richness than disturbed areas, while medium and large lakes showed 28% and 32% differences, respectively (Table 8.3). Thus, with regard to species richness, the level of disturbance appears to influence the number of species present versus lake size.

Table 8.3 Comparisons in avian species richness across three size classes of lakes, in either a relatively undisturbed and disturbed condition, in northeastern Pennsylvania

Lake condition	Undisturbed	Disturbed
     Lake size
	Small		37		30		
	Medium	40		29
	Large	 	41		28

The substantial variation in species richness between undisturbed and disturbed sections indicates a difference in community structure. Species richness is, however, only one measure of the number of species present in a given community, and represents only a single aspect of its structure. Indices of community similarity provide another way to examine the community.  Using Jaccard's coefficient of community, we determined that undisturbed and disturbed sections of the small lakes harbor avian communities that are 52% similar; the measures were 35% for medium lakes, and 38% for large lakes.
	Coefficients of community are useful indicators with regard to the presence or absence, however, they overlook the relative abundance of species (Brower and Zar 1984). The percent similarity measure was used to reflect this aspect of community structure yet the degree of similarity between undisturbed and disturbed sites remained virtually unchanged for each size category (50% for small, 36% for medium, and 38% for large).  For both of these measures, it is interesting to note the large difference between the small lakes and the other two categories, as well as the closeness of values for medium and large lakes.  
	An analysis of guilds provided more insight into the response of the avian community to disturbance on these lakes. Using rankings for habitat specificity set forth by Brooks and Croonquist (1990), we compared the percentages of species that are specialists (ranked 5) and/or landscape dependent (ranked 3) that occur on disturbed and undisturbed sited in each size category.  A ranking of 1 indicated that a species is a generalist and capable of tolerating a substantial amount of habitat disturbance.   
	For small disturbed sites, 17% of the community had a ranking of 3 or higher, compared to 30% on the undisturbed sites. The percentages of specialist species were 11% and 3% for undisturbed and disturbed, respectively. On medium lakes, in disturbed communities, 23% ranked 3 or above with 10% rated as specialists. Undisturbed sites showed 39% ranked 3 or above with 12% being specialists. Disturbed sites on large lakes had 28% of the community ranking 3 or higher while undisturbed sites showed 44%. The percentage of specialists was 7% and 12%, respectively. These values show that across the board, undisturbed sites attracted more habitat specialists that disturbed lakes. These are the groups that will best indicate community responses to impacts. Also notable are the appearances on undisturbed sites of several species that are dependent upon a relatively undisturbed landscape, and have been shown to be sensitive to changes in land use, e.g., veery (Catharus fuscescens), hermit thrush (C. guttatus), and Louisiana waterthrush (Parkesia motacilla). Certain habitat-specific birds like the black-throated blue warbler (Setophaga caerulescens) and the chestnut-sided warbler (S. pensylvanica) were detected in undisturbed lakes in every size category while remaining absent in all disturbed lakes.  
	These results indicate that there is a strong association between disturbance levels along lakes and the composition of the avian community. They suggest that bird communities do indeed have significant potential as indicators of the condition of surface water systems. Of course, these results are only preliminary, but they suggest that there are negative impacts on bird communities from lake development.  Further analysis of avian guilds using these lakes should be completed to help determine which taxa can provide the most useful information regarding changes in aquatic resources.

[bookmark: _GoBack]	See attached Appendices 1-4 for data codes with lat-long locations of lakes (1), and bird species presence and proportion on disturbed and undisturbed transects for small (2), medium (3), and large lakes (4), respectively. Additional data on wetland type and habitat by lake size categories (4 Excel files), and copies of field sketch maps (pdf) are associated with this file.
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Appendix 1:  POCONO BIRDS-BROOKS 1991 DATA CODES

C1 - SIZE
1  Small(3 Sites, 2-20ha)
2  Medium(6 Sites, 5 used, 24-69ha)
3  Large(9 Sites, 168-455ha)

C2 – WATERBODY – AREA (ha), USGS TOPO QUAD, Lat-Long (degrees)
SMALL				
1  Wynooska	- 8ha, Promised Land, 41.2851N -75.2482W 			
2  Coon Swamp – 1.6ha, near 41.2266N -75.0342W  				
3  Painter Swamp - ?, Scranton, 41.1975N -74.9601W  					
4  Little Mud – 8.4ha, Pecks Pond, 41.2668N -75.0105W				
5  Lower Hemlock – 10ha, Pecks Pond, 41.2951N -75.0443W			
6  Elm – 15ha, Pecks  Pond, 41.3268N -75.0513W
7  Little Walker – 3ha, Shohola, 41.4073N -74.9249W
8  Old Billings – 13ha, Rowland, 41.3802N -75.0756W
9  White Deer – 20ha, Hawley, 41.4034N -75.1307W

MEDIUM		
Egypt Meadow – 24ha, Promised Land, 41.3527N -75.1946W
Lower Promised Land – 69ha, Promised Land, 41.3181N -75.2315W 
Hemlock – 24ha, Pecks Pond, 40.9218N -75.4613W
Walker – 55ha, Shohola, 41.419N -74.919W
Decker – 48ha, Hawley, 41.4401N -75.1577	

LARGE
Pecks Pond – 168ha, Pecks Pond, 41.2863N -75.09133W
Promised Land – 169ha, Promised Land, 41.3094N -75.2028W
Shohola – 455ha, Shohola, 41.3766 -74.9875W

C3 – STATION (number of 1,000 m transects per lake)
Small 1-3
Med 1-6
Large 1-9

C4 - DISTURBANCE
1 U, undisturbed (primarily naturally vegetated perimeter for transect)
2 D, disturbed (human landcover or activities dominate perimeter for transect)

C5,6 – COVERTYPE (after Cowardin et al. 1979 National Wetland Inventory types)
11 O, open water
13 O/PEM, open water/persistent emergent
21 Decid FO, deciduous forested 
22 Decid FO/SS, deciduous forested/scrub shrub
23 Decid FO/EM, deciduous forested/emergent
31 Mixed FO, mixed forest
32 Mixed FO/SS, mixed forest/scrub shrub
33 Mixed FO/EM, mixed forest/emergent
41 SS, scrub shrub
43 SS/EM, scrub shrub/emergent
51 PEM, persistent emergent
53 PEM/NPEM, persistent emergent/non-persistent emergent
54 PEM/FO, persistent emergent/forested
61 OW, open water

C8,9 – YEAR (all sampling performed in June and July 1991) 
1991

Guild Analysis (after Brooks and Croonquist 1990)
C11-17 
   1 WETDEP		# INDIV(00.0)	# SPECIES (00)
C19-25
   2 NOT WETDEP	# INDIV(00.0)	# SPECIES (00)
C27-33
   3 HABSP		# INDIV(00.0)	# SPECIES (00)
C35-41
   4 NOT HABSP	# INDIV(00.0)	# SPECIES (00)
C43-49
   5 CARN		# INDIV(00.0)	# SPECIES (00)
C51-57
   6 NEO		# INDIV(00.0)	# SPECIES (00)
C59-65
   7 NEO+HS		# INDIV(00.0)	# SPECIES (00)
C67-73
   8 NEO+CARN	# INDIV(00.0)	# SPECIES (00)
 



Appendix 2:  Presence and proportion of avian species on small lakes.
									          
A: Disturbed Sections																					Proportion
AOU#		Common Name			Scientific Name	      of Community

2010		Green-backed heron		Butorides virescens		0.658
1720		Canada goose			Branta canadensis		3.947
1320		Mallard				Anas platyrhynchos		28.947
2730		Killdeer				Charadrius vociferous	0.658	
3160		Mourning dove			Zenaidura macroura	0.658
4230		Chimney swift			Chaetura pelagica		0.658
3940		Downy woodpecker			Dendrocopus pubescens	0.658
4120		Northern flicker			Colaptes auratus		0.658
4610		Eastern wood-pewee		Contopus virens		0.658
4670		Least flycatcher			Empidonax minimus	0.658
4560		Eastern phoebe			Sayornis phoebe		0.658
4520		Great crested flycatcher		Myiarchus crinitus		0.658
4440		Eastern kingbird			Tyrannus tyrannus		3.289
6130		Barn swallow				Hirundo rustica		5.263
7310		Tufted titmouse			Parus bicolor			0.658
7270		White-breasted nuthatch		Sitta carolinensis		1.316
7610		American robin			Turdus migratorius		3.947
7040		Gray catbird				Dumetella carolinensis	3.289
6190		Cedar waxwing			Bombycilla cedrorum	4.605
6240		Red-eyed vireo			Vireo olivaceus		1.316
6520		Yellow warbler			Dendroica petechia		4.605
6810		Common yellowthroat		Geothylpis trichas		1.316
4950		Brown-headed cowbird		Molothrus ater		2.632
4980		Red-winged blackbird		Agelaius phoeniceus	5.921
5600		Chipping sparrow			Spizella passerina		3.947
5810		Song sparrow			Melospiza melodia		6.579
5110		Common grackle			Quiscalus quiscula		5.263
5070		Northern oriole			Icterus galbula		0.658
5290		American goldfinch			Spinus tristus		0.658
9999		Domestic white goose						5.263
* Total number of species = 30.

B: Undisturbed Sections.  
										Proportion
AOU#	Common Name			Scientific Name                of Community

1720		Canada goose			Branta canadensis		7.394	
1320		Mallard				Anas platyrhynchos		0.352
1440		Wood duck				Aix sponsa			4.930
1310		Hooded merganser			Lophodytes cucullatus	1.408
2730		Killdeer				Charadrius vociferous	0.704
4230		Chimney swift			Chaetura pelagica		1.408
3900		Belted kingfisher			Megaceryle alcyon		0.352	
3940		Downy woodpecker			Dendrocopus pubescens	0.704
4120		Northern flicker			Colaptes auratus		0.704
4610		Eastern wood-pewee		Contopus virens		0.352
4670		Least flycatcher			Empidonax minimus	0.704
4560		Eastern phoebe			Sayornis phoebe		1.056
4520		Great crested flycatcher		Myiarchus crinitus		1.056
4440		Eastern kingbird			Tyrannus tyrannus		2.465
6140		Tree swallow				Iridoprocne bicolor		12.676
6130		Barn swallow				Hirundo rustica		5.986
4770		Blue jay				Cyanocitta cristata		0.704
7350		Black-capped chickadee		Parus atricapillus		0.704
7310		Tufted titmouse			Parus bicolor			0.352
7560		Veery					Hylochichla fuscescens	0.704
7610		American robin			Turdus migratorius		0.704
7040		Gray catbird				Dumetella carolinensis	3.521
6190		Cedar waxwing			Bombycilla cedrorum	7.042
6520		Yellow warbler			Dendroica petechia		3.873
6590		Chestnut-sided warbler		Dendroica pensylvanica	0.352
6740		Ovenbird				Seiurus aurocapillus	0.352
6750		Northern waterthrush		Seiurus noveboracensis	0.352
6810		Common yellowthroat		Geothylpis trichas		3.873
6870		American redstart			Setophaga ruticilla		1.408
4980		Red-winged blackbird		Agelaius phoeniceus	13.732
5950		Rose-breasted grosbeak		Pheucticus ludovicianus	0.352
5870		Rufous-sided towhee		Pipilo erythrophthalmus	0.704
5600		Chipping sparrow			Spizella passerina		1.761
5810		Song sparrow			Melospiza melodia		6.338
5840		Swamp sparrow			Melospiza georgiana	5.634
5110		Common grackle			Quiscalus quiscula		4.930
5070		Northern oriole			Icterus galbula		0.352
* Total number of species =37.


Appendix 3:	Presence and proportion of avian species on medium lakes.

A: Disturbed Sections
											Proportion
AOU#		Common Name			Scientific Name	      of Community
1200		Double-crested cormorant		Phalacrocorax auritus	0.92
1720		Canada goose			Branta canadensis		2.75
13250		Turkey vulture			Cathartes aura		0.917
3160		Mourning dove			Zenaidura macroura	0.917
3940		Downy woodpecker			Dendrocopus pubescens	0.917
4560		Eastern phoebe			Sayornis phoebe		2.752
4440		Eastern kingbird			Tyrannus tyrannus		0.917
6140		Tree swallow				Iridoprocne bicolor		2.752
6130		Barn swallow				Hirundo rustica		18.349
7270		White-breasted nuthatch		Sitta carolinensis		2.752
4780		Golden-crowned kinglet		Regulus satrapa		0.917
7610		American robin			Turdus migratorius		7.339
7040		Gray catbird				Dumetella carolinensis	3.669
6190		Cedar waxwing			Bombycilla cedrorum	2.752	
4930		European starling			Sternus vulgaris		2.752
6290		Solitary vireo				Vireo solitarius		0.917
6240		Red-eyed vireo			Vireo olivaceus		2.752
6620		Blackburnian warbler		Dendroica fusca		0.917
6710		Pine warbler				Dendroica pinus		0.917
6360		Black-and-white warbler		Mniotilta varia		1.835
6080		Scarlet tanager			Piranga olivacea		2.752
4980		Red-winged blackbird		Agelaius phoeniceus	6.422
5670		Dark-eyed junco			Junco hyemalis		1.835
5600		Chipping sparrow			Spizella passerina		2.752
5810		Song sparrow			Melospiza melodia		7.339
5110		Common grackle			Quiscalus quiscula		7.339
5070		Northern oriole			Icterus galbula		2.752
5190		Housefinch				Carpodacus mexicanus	3.670
5290		American goldfinch			Spinus tristus		6.422
*Total number of species = 29.
				
B: Undisturbed Sections
											Proportion
AOU#		Common Name			Scientific Name	      of Community

1940		Great blue heron			Ardea herodias		0.671
2010		Green-backed heron		Butorides virescens		0.224
1720		Canada goose			Branta canadensis		9.172
1320		Mallard				Anas platyrhynchos		2.013
1440		Wood duck				Aix sponsa			17.673
1330		American black duck		Anas rubripes		0.671
2120		Virginia rail				Rallus limicola		0.447
3900		Belted kingfisher			Megaceryle alcyon		0.224
4670		Least flycatcher			Empidonax minimus	1.790	
4440		Eastern kingbird			Tyrannus tyrannus		2.013 
6140		Tree swallow				Iridoprocne bicolor		15.213
6130		Barn swallow				Hirundo rustica		0.447
4880		American crow			Corvus americana		0.224
7350		Black-capped chickadee		Parus atricapillus		0.447
7270		White-breasted nuthatch		Sitta carolinensis		0.224
7560		Veery					Hylochichla fuscescens	0.671
7590		Hermit thrush			Hylochichla guttata		0.224
7610		American robin			Turdus migratorius		0.671
7040		Gray catbird				Dumetella carolinensis	2.908
6190		Cedar waxwing			Bombycilla cedrorum	2.461
6290		Solitary vireo				Vireo solitarius		0.447
6240		Red-eyed vireo			Vireo olivaceus		0.895
6520		Yellow warbler			Dendroica petechia		2.908
6590		Chestnut-sided warbler		Dendroica pensylvanica	0.447
6540		Black-throated blue warbler	Dendroica coerulescens	0.895
6360		Black-and-white warbler		Mniotilta varia		1.119
6740		Ovenbird				Seiurus aurocapillus	0.447
6810		Common yellowthroat		Geothylpis trichas		1.790
6840		Hooded warbler			Wisonia citrina		0.671
6870		American redstart			Setophaga ruticilla		0.671
6080		Scarlet tanager			Piranga olivacea		0.447
5930		Northern cardinal			Richmondena cardinalis	0.224
4980		Red-winged blackbird		Agelaius phoeniceus	11.409
5870		Rufous-sided towhee		Pipilo erythrophthalmus	0.671
5600		Chipping sparrow			Spizella passerina		1.342
5810		Song sparrow			Melospiza melodia		7.300
5840		Swamp sparrow			Melospiza georgiana	4.251
5110		Common grackle			Quiscalus quiscula		3.803
5070		Northern oriole			Icterus galbula		0.671
5290		American goldfinch			Spinus tristus		0.671
*Total number of species = 40.


Appendix 4: Presence and proportion of avian species on large lakes.

A: Disturbed Sections
											Proportion
AOU#		Common Name			Scientific Name	      of Community

1720		Canada goose			Branta canadensis		23.077
1320		Mallard				Anas platyrhynchos		4.895
1330		American black duck		Anas rubripes		18.182
3940		Downy woodpecker			Dendrocopus pubescens	0.699
4610		Eastern wood-pewee		Contopus virens		0.699
4560		Eastern phoebe			Sayornis phoebe		2.098
4520		Great-crested flycatcher		Myiarchus crinitus		2.797
4440		Eastern kingbird			Tyrannus tyrannus		0.699
6140		Tree swallow				Iridoprocne bicolor		1.399
4880		American crow			Corvus americana		1.399
7350		Black-capped chickadee		Parus atricapillus		2.098
7310		Tufted titmouse			Parus bicolor			0.699
7270		White-breasted nuthatch		Sitta carolinensis		0.699
7210		House wren				Troglodytes aedon		0.699
7610		American robin			Turdus migratorius		2.797
7040		Gray catbird				Dumetella carolinensis	2.797
6190		Cedar waxwing			Bombycilla cedrorum	13.986
6290		Solitary vireo				Vireo solitarius		0.699
6240		Red-eyed vireo			Vireo olivaceus		2.098
6520		Yellow warbler			Dendroica petechia		0.699
6710		Pine warbler				Dendroica pinus		0.699
6810		Common yellowthroat		Geothylpis trichas		0.699
6870		American redstart			Setophaga ruticilla		1.399
4980		Red-winged blackbird		Agelaius phoeniceus	1.399
5670		Dark-eyed junco			Junco hyemalis		0.699
5600		Chipping sparrow			Spizella passerina		6.294
5110		Common grackle			Quiscalus quiscula		4.196
5070		Northern oriole			Icterus galbula		1.397
*Total number of species = 28
				

B: Undisturbed Sections																					Proportion
AOU#		Common Name			Scientific Name	      of Community

1200		Double-crested cormorant		Phalacrocorax auritus	0.301
1940		Great blue heron			Ardea herodias		3.604
1720		Canada goose			Branta canadensis		12.012
1320		Mallard				Anas platyrhynchos		1.201
1440		Wood duck				Aix sponsa			0.601
1330		American black duck		Anas rubripes		7.207
3430		Broad-winged hawk			Buteo platypterus		0.301
3370		Red-tailed hawk			Buteo jamaicensis		0.301
4120		Northern flicker			Colaptes auratus		0.601
4590		Olive-sided flycatcher		Nuttallornis borealis 	0.303
4670		Least flycatcher			Empidonax minimus	0.901
4560		Eastern phoebe			Sayornis phoebe		0.301
4520		Great-crested flycatcher		Myiarchus crinitus		0.601
4440		Eastern kingbird			Tyrannus tyrannus		3.001
6140		Tree swallow				Iridoprocne bicolor		12.913
4770		Blue jay				Cyanocitta cristata		0.301
7350		Black-capped chickadee		Parus atricapillus		0.601
7270		White-breasted nuthatch		Sitta carolinensis		0.901
7260		Brown creeper			Certhia familiaris		0.301
7510		Blue-gray gnatcatcher		Polioptila caerulea		0.601
7560		Veery					Hylochichla fuscescens	1.201
7040		Gray catbird				Dumetella carolinensis	5.105
6190		Cedar waxwing			Bombycilla cedrorum	5.105
6290		Solitary vireo				Vireo solitarius		0.301
6240		Red-eyed vireo			Vireo olivaceus		0.601
6520		Yellow warbler			Dendroica petechia		5.706
6590		Chestnut-sided warbler		Dendroica pensylvanica	1.201
6570		Magnolia warbler			Dendroica magnolia		0.301
6540		Black-throated blue warbler	Dendroica coerulescens	0.301	
6710		Pine warbler				Dendroica pinus		0.301
6360		Black-and-white warbler		Mniotita varia			0.301
6740		Ovenbird				Seiurus aurocapillus	0.901
6810		Common yellowthroat		Geothylpis trichas		3.604
6870		American redstart			Setophaga ruticilla		0.301
6080		Scarlet tanager			Piranga olivacea		0.301
5950		Rose-breasted grosbeak		Pheucticus ludovicianus	0.301
4980		Red-winged blackbird		Agelaius phoeniceus	15.315
5870		Rufous-sided towhee		Pipilo erythrophthalmus	0.601
5810		Song sparrow			Melospiza melodia		6.607
5840		Swamp sparrow			Melospiza georgiana	3.303
5110		Common grackle			Quiscalus quiscula		1.502
*Total number of species = 41
				



	



