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DI = (SN1 . 43560) /(2 - D« Cy)
where |

DI = density index
D sample distance (average distance traveled during
censuses at each site)
SNy = number of birds of itk species | |
Cg = conspicuousness average distance for ith ‘'specics ‘

In addition, the total density for all bird species combined at each site was
calculated.

The second index calculated was a diversity index. Diversity indices
were calculated according to Lloyd, Zar and Karr (1968) by the formulz:

H =3.3219 {log)o TN - Z SN log;9 SNj
; TN

where

H = diversity index
TN = total birds observed in one hour

SNj = number of birds of ith species

These data were subjected to an analysis of variance utilizing a partially
nested desicn to characterize the variability of total bird density and species
diversity among vegeatation types and between sites within vegetation types.

Cer.,uses were conducted between 6:30 and 10:00 a.m., July 6§ through
July 30, 1971. Each pair of sites in a vegetation type was censused four times
during that period, as were the marsh site and Island Beach which were not
paired. ;

In addition, general reconnaissance of the area was conducted during
this same period which included qualitative observations of the reptiles,
amphibians and mammals of the area. Snap traps baited with peanut butter were
used to sample the nocturnal small mammals.

Information regarding the salt tolerances of the land dwelling vertebrates
inhabiting the Forked River area was obtained from the literature where available.
Quantitative information was unavailable for most of the two hundred and seventeen
species precsent, but the information available for related species has also been
reviewed to arrive at an opinion of the estimated effects of salt drift from the
cooling tower.
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Checklist of Land Dw~.ling Vertebrates
Found in the Central Pine Barrens Region

of New Jarsey

SALAMANDERS

Marbled Salamander (Ambystoma opacum)

Eastern Tiger Salamander (Ambystoma t. tigrinum)
Four-toed Salamander (Hemidactylium scutatum)
Red-backed Salamander (Plethodon ¢. cinercus)
Northern Two-lined Salamander (Eurycea b. bislineata)
Read-spotted Newt (Diemictylus v. viridescens)
Northern Red Salamander (Pseudotriton r. ruber)

-FROGS AND TOADS

Northern Cricket Frog (Acris ¢. crepitans)
Fowler's Tcad (Bufo woodhousei fowleri)
Pine Barrens Treafrcg (Hyla andersoni)
Northern Spring Peeper (Hyla c. crucifer)
Bullfrog (Rana catesbziana)

Green Frog (Rana clamitans)

Pickerel Frog (Rana palustris)

Southern Leopard Frog (Rana pipiens sphenocephala)
Wood Frog (Rana sylvatica)

Carpenter Frog (Rana virgetipes)
Spadefoot Toad (Scapriopus holorooki)

TURTLES

Common Snapping Turtle (Chelydra s, serpentina)
Eastern Painted Turtle (Chrysemys p. picta)
Spotted Turtle (Clemmys guttata)

Wood Turtle (Clemmrys insculpta)

Bog Turtle (Clemmys wuhlenbergi)

Mud Turtle (Kinostersacn s. subrubrum)
Red-bellied Turtle {P:eudemys rubri-entris)
Stinkpot (Sternothaerus odoratus)

Eastern Box Turtle (Tcrrapene c. carolina)



LIZARDS

Five-lined Skink (Eumeces fasciatus)
Ground Skink (Lygosoma laterale)
Northern Fence Lizard (Sceloporus undulatus hyacinthus)

SNAKES

Eastern Worm Snake {Carphophis a, amoenus)

Scarlet Srake (Cemophora coccineg)

Northern Black Racer (Coluber ¢, constrictor)

Timber Rattlesnake (Crotalus h. horridus)

Ringneck Snake (Diadophis p. punctatus)

Corn Snake (Elaphe g. guttata)

Black Rat Snake (Elaphe o, cbsoleta)

Eastern Hognose Snake (Heterodon platyrhinos)

Coastal Plain Milk Snake (Lampropeltis cdoliata triang.lum)
Eastern Kingsnaks (Lampropeltis g. getula)

Northern Water Snake (Natrix s. sipedon)

Rough Green Snake (Opheodrys aestivus)

Northern Pine Snake (Pituophis m. melanoleucus)
Northern Brown Snake (Storeria d. dekayi)

Northern Red-bellied Snake (Storeria o. occipitomaculata)
Eastern Ribbon Snake (Thamnophis s. sauritus)

Eastern Garter Snake (Thamnophis s. sirtalis)

BIRDS

Pied-billed Grebe (Podilymbus podiceps)
Great Blue Hercn (Ardea herodias)
Green Heron (Butorides virescens)
Common Egret (Casmerodius albus)
Black-crowned Night Heron (Nycticorax n'/cticorax)
Mallard (Anas platvrhynchos)
Black Duck {Anas rubripes)
Wood Duck (Aix sponsa)
Hooded Merganser (Lophodytes cucullatus)
Turkey Vulture (Cathartes aura)
Red-tailed Hawk (Buteo jamaicensis)
Red-shouldered Hawk (Buteo lineatus)
Broad-winged Hawk (Buteo platypterus)
Marsh Hewk (Circus cyaneus)
Osprey (Pandion haliaetus)
L Pigeon Hawk (Falco columbarius)

Sparrow Hawk (Falco sparverius)
Ruffed Grouse (Bonasa umbellus)
Bobwhite (Colinus virginianus)
Ring-necked Pheasant (Phasianus colchicus)




BIRDS (Cont'd).

Killdeer (Charadrius vociferus)

American Woodcock (Philohela minor)

Spotted Sandpiper (Actitis macularia)

Solitary Sandpiper (Tringa solitaria)

Mourning Dove (Zenaidura macroura)
Yellow=billed Cuckoo (Coccyzus americanis)
Black-billed Cuckoo (Coccyzus erythropthalmus)
Screech OQwl (Otus asio)

Great Horned Ow! (Bubo virginianus)
Short-cared Owl (Asio flammeus)

Saw-whet Owl (Aegolius acadicus)
Chuck-will's-widow (Caprimulgus carolinensis)
Whip-poor=-will (Caprimulgus vociferus)
Common Nighthawk (Chordeiles minor)
Chimney Swift (Chaetura pelagica)

Ruby -throated Hummingbird (Archilochus colubris)
Belted Kingfisher (Megaceryle alcyon)
Yellow-shafted Flicker (Colaptes auratus)
Red-bellied Woodpecker (Centurus carolinus)
Yellow-bellied Sapsucker (Sphyrapicus varius)
Hairy Woodpecker (Dendrocopos villosus)
Downy Woodpecker (Dendrocopos pubescens)
Eastern Kingbird (Tyrannus tyrannus)

Great Crested Plycatcher (Myiarchus crinitus)
Eastern Phoebe (Sayomis phoebe)

Acadian Flycatcher (Empidonax virescens)
Traill's Flyczatcher (Empidonax traillii)

Least Flycatcher (Empidonax minimus)

Eastern Wood Pewee (Contopus virens)

Tree Swallow (Iridoprocne kicolor)
Rough~-winged Swallow (Stelgidopteryx ruficollis)
Barn Swallow (Hirundo rustica)

Purple Martin (Progne subis)

Blue Jay (Cyanocitta cristata)

Common Crow (Corvus brachyrhynchos)

Fish Crow (Corvus ossifragus)

Black-capped Chickadee (Parus atricapillus)
Carolina Chickadce (Parus carclinensis)

Tufted Titmouse (Parus bicolor)

White-breasted Nuthatch (Sitte carolinensis)
Red-breasted Nuthatcha (Sitiz canadensis)
Brown Creeper (Certhia familiaris)

Housc Wren (Trogledytes aedon)

Carolina Wren (Thryothorus ludovicianus)
Long-billed Marsh Wren (Telatcdytes palustris)



BIRDS (Cont'd)

Mockingbird (Mimus polyglottos)

Catbird (Dumetella carolinensis)

Brown Thrasher (Toxostoma rufum)

Robin (Turdus migratorius)

Wood Thrust (Hylocichla mustelina)

Hermit Thrush (Hylocichla guttala)
Swainson's Thrush (Hylocichla ustulata)
Gray -cheeked Thrush (Hylecichla minima)
Veery (Hylocichla fuscescens)

Eastern Bluebird (Sialia sialis)

Blue-gray Gnatcatcher (Polioptila caerulea)
Golden-crowned Kinglet (Regulus satrapa,
Ruby -crowned Kinglet (Regulus calendula)
Cedar Waxwing (Bombycilla cedrorum)
Loggerhead Shrike (Lanius ludovicianus)
Starling (Sturnus vulgaris)

White-eyed Vireo (Vireo griseus)
Yellow-throated Virec (Vireo flavifrons)
Red-eyed Vireo (Vireo olivaceus)
Black-and-white Warbler (Mniotilta varia)
Prothonotary Warbler (Protornotaria citrea)
Golden-winged Warbler (Vermivora chrysoptera)
Blue-winged Warbler (Vermivora pinus)
Tennessee Warbler (Vermivora peregrina)
Parula Warbler (Parula americana)

Yellow Warbler (Dendroica petechia)
Magnolia Warbler (Dendroica magnolia)
Cape May Warbler (Dendrnica tigrina)

Black -throated Blue Warb.er (Dendroica caerulescens)
Myrtle Warbler (Dendroica corcnata)
Black-throated Green Warbler (Dendrnica virens)
Blackpoll Warbler (Dendroica striata)

Pine Warbler (Dendroica pinus)

Prairie Warbler (Dendroica discolor)

Palm Warbler (Dendroica palmarum)
Cvenbird (Seiurus aurocapillus)

Northern Waterthrush (Seiurus noveboracensis)
Yellowthroat (Geothlypis trichas)
Yellow-breasted Chat (Icteria virens)
Hooded Warbler (Wilsonia zitrina)

Wilson's Warbler (Wilsonia pusilla)
Amcrican Redstart (Setophaga ruticilla)
House Sparrow (Fasscr domesticus)

Eastern Meadowlark (Sturrclla magna)
Red-winged Blackbird (Agelaius phoeniceus)



BIRDS (Cont'd)

Orchard Oriole (Icterus spurius)

Baltimore Oriole (Icterus galbula)

Common Grackle (Quiscalus quiscula)
Brown-headed Cowbird (Molothrus ater)
Scarlet Tanager (Piranga olivacea)

Cardinal (Richmondena cardinalis)
Rose-breasted Grosktezk (Pheucticus .udovicianus)
Indigo Bunting (Passerina cyanea)

Evening Grosbeak (Hesperiphona vespertina)
Purple Finch (Carpodacus purpureus)

Common Redpoll (Acanthis flammea)

Pine Siskin (Spinus pinus)

American Goldfinch (Spinus tristis)

Red Crossbill (Loxia curvirostra)
White-winged Crossbi!l (Loxia leucoptera)
Rufous-sided Towhee (Pipilo erythrophthalmus)
Henslow's Sparrow (Passerherbulus henslowii)
Sharp-tailed Sparrow (Ammospiza caudacuta)
Seaside Sparrow (Ammospiza maritima)

Vesper Sparrow (Pcoecetes gramineus)
Slate-colcred Junco (Junco hyemalis)

Chi pping Sparrow {Spizelle passerina)

Field Sparrow (Spizella pusilla)
White-throated Sparrow {Zonotrichia albicollis)
Fox Sparrow (Passerella iliaca)

Swamp Sparrow (Melospiza georgiana)

Song Sparrow (Melospiza melodia)

MAMMALS OF THE NEW JERSEY PINE BARRENS
Opossum (Didelphis marsupialis)
Masked Shrew (Sorex cinereus)
Short-tailed Shrew (Blarina brevicauda)
Least Shrew (Cryntotis parva)
Eastern Mcle (Scalopus aquaticus)
Star-nosed Mole {Condylura cristata)
Little Brown Myotis (Myotis lucifugus)
- Eastern Pipistrelle (Pipistrellus subflavus)
- — Big Brown Bat (Eptesicus fuscus)
Eastern Cottontail (Sylvilagus floridanus)
Eastern Chipmunk (Tamias striatus)
Woodchuck (Marmota monax)
- Gray Squirrel (Sciurus carolinensis)
Red Squirrel (Tamiasciurus hudsonicus)
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MAMMALS (Cont'd)

( Southern Flying Squirrel (Glaucomys volans)
Beaver (Castor canedensis)
White~footed aouse (Peromyscus leucopus)
Red-backed Mouse (Clethrionomys gapperi)
Meadow Vole (Mizrotus pennsylvanicus)
Pine Vole (Pitymys pinetorum)
Muskrat (Ondatra zibethicus)
Southern Bog Lemming (Synaptomys cooperi)
Norway Rat (Rattus norvegicus)
House Mouse (Mus musculus)
Meadow Jumping Mouse (Zapus hudsonius)
5 Red Fox (Vulpes fulva)
e Gray Fox (Urocyon cinereoargenteus)
' Raccoon (Procyon lotor)
Long-tailed Weasel (Mustela frenata)
Mink (Mustela vison)
Striped Skunk (Mephitis mephitis)
River Otter (Lutra canadensis)
White-~tailed Deer (Odocoileus virginianus)

( Compiled from Conant (1962), Connor (1953), Fables (1962)
and McCormick (1970).
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FIELD SURVEY

FORKED RIVER AREA

SALAMANDERS

None found during general reconnaissance.

FROGS AND TOADS

Green Frog - Common in all wet places.

Southern Leopard Frog = Caught in both cedar swamp sites.

Pine Barrens Treefrog - Heard calling at both ced - sites.
Carpenter Frog - Heard calling at one cedar sw . ¢ d at

other swamps 1in the ares.
Fowler's Toad - Caught on upland sites and frequeii-ay caught

in salt marsh.

TURTLES

Eastern Painted Turtle - Caught at pond near cedar swamp.

Spotted Turtle - Seen along Cedar Creek.
Wood Turtle - Single individual ca ught in pine upland site.
Eastern BoX Turtle - Very common at all sites.

LIZARDS

Nort:hem Fence Lizard - Seen at upland mixed site.

SNAXES

Northern Black Racer - Seen along road in upland nardwood area.
Northern Water Snake - Found at lake near cedar swamb.

MAMMALS

Opossum - Two indivicuals seen dead along the road.
Eastern Cottontail - Very common at all sites.

Red Squirrel = Common in pine and mixed sites.

Gray Squirrel - Incividuals seen in woods ncar Waretown.
White -footed Mouse -~ Thirteen individuals caught at sites 9

and #7 during 40 trap-nights.




MAMMALS (Cont'd)

Red-backed Vole - Single individual secn ia cedar swamp.
Meadow Vole - Droppings and cuitings abundant in salt marsh.
Pine Vole - Seen frequently at upiand sites.

Muskrat - Signs and houses common in salt marsh.

Eastern Mole - Tunnels common on upland sites.

Raccoon - Tracks scen at lakes in the area and in the salt marsh.
White-tailed Deer - Very common at all sites.

BIRDS (Species judged to be nesting within the S5-mile radius area

from field observations.)

reen Heron

Mallard
Black Duck
Wood Duck

+ Turkey Vulture
Red-shouldered Hawk
Sparrow Hawk
Ruffed Grouse
Bebwhite
Killdeer
Mourning Dove
Yellow-billed Cuckcoo
Whip-poor-will
Common Nighthawk
Belted Kingfisher
Yellow-shafted Flicker
Heairy Woodpecker
Downy Woodpecker
Eastern Kingbird
Creat Crested Flycatcher
Eastern Phoebe
Eastern Wood Pewee
Tree Swallow
Barn Swallow
Purple Martin
Blue Jay
Common Crow
Fish Crow
Carolina Chickadee

Tufted Titmouse
White~breasted Nuthéich
House Wren
Mockingpeird

Catbird

Brown Thrasher

Robin

Starling

Red-eyed Vireo

Black and White Warbler
Blue-winged Wa bler
Pine Warhler

Ovenbird

Yellowthroat

House Sparrow
Red-winged Blackbird
Baltimore Criole
Common Grackle
Brown-headed Cowbird
Scarlet Tananger
Cardinal

American Goldfinch
Rufous-sided Towhee
Seaside Sparrow
Chipping Sparrow
Field Sparrow

Swamp Sparrow

Song Sparrow
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Checklist of Land Dwelling Vertebrates of

Island Beach State Park, New Jersey*

MAMMALS

Red Fox (Vulpes fulva)

Mink (Mustela vison)

House Mouse (Mus musculus)

Meadow Jumping Mouse (Zapus hudsonius)
White~-footed Mouse (Peromyscus leucopus)
Muskrat (Ondatra zibethicus)

Oppossun (Didalphis marsupialis)

Eastern Cottontail Rabbit (Sylvilagus floridanus)
Raccoon (Procyon lotor)

Masked Shrew (Screx cinereaus)

Gray Squirrel (Sciurus carolinensis)
Meadow Vole (Microtus pennsylvanicus)
Long-tailed Weasel (Mustela frenata)
Little Brown Bat (Myotis lucifugus)

( REPTILES

Northern Black Racer (Coluber ¢. constrictor)
Eastern Hognose Snake (Yeteroden platyrhinos)
Common Musk Turtle (Sternctherus odoratus)
Diamond Back Terrapin (Malaclemys terrapin)
Eastern Box Turtle (Terrapene carolina)
Snapping Turtle (Chelydra serpentina)

Spotted Turtle (Clemmys guttata)

*No list of amphibians of Island Beach has been compiled.




Birds that have been seen at Island Beach:

( Common Loon (Gavia immer)
Red-throated Loon (Gavia stellata)
Horned Grebe (Podiceps grisegena)
Pied-billed Grebe (Podilymbus podiceps)
Eastern Brown Pelican (Pelecanus occidentalis)
Double-crested Cormorant (Phalacrocorax auritus)
Great Blue Heron (Ardea herodias)
Eastern Creen Heron (Butorides virescens)
Little Blue Heron (Florida caerulea)
Cattle Egret (Bubulcus ibis)
Common Egret (Casmerodius albus)
Snowy Egret (Lencophoyx thula)
Black-crowned Night Heron (Nycticorax nycticorax)
Eastern Least Bittern ([xobrychus exilis)
American Bittern (Botaurus lentiginosus)
Glossy Ibis (Plegadis falcinellus)
Mute Swan (Cygnus olor)
Whistling Swan (Olor columbianus)
Canada Goose (Branta canadensis)
Brant (Branta berniclza)
Snow Goose (Chen hyperborea)

( Mallard (Anas platyrhynchos)
Black Duck (Anas rubripes)
Pintail (Anas acuta)
Green-winged Teal (Anas carolinensis)
Blue-winged Teal (Anas discors)
American Widgeon (Mareca americana)
Wood Duck (Aix sponsa)
Redhead (Aytha americana

P Canvasback (Aytha valisineoria)
Greater Scaup (Aytha marila)
Lesser Scaup (Aytha affinis)
Common Goldeneye (Bucephala clangula)
Bufflehead (Bucephala albeola)
Oldsquaw (Clangula hyemalis)
White-winged Sccter (Melanitta deglandi)
Surf Scoter (Melanitta perspicillata)
Common Sccter (Oidemia nigra) -
Hooded Merganser (Lophodytes cucullatus)
Common Merganser (Mergus marganser)
Turkey Vulture (Cathartes aura)
Sharp-shinned Hawk (Accipter striatus)
Marsh Hawk (Circus cyanecus)

( : Osprey (Pandion haliaetus)
Peregrine Falcon (Falco peregrinus)
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Pigeon Hawk (Falco columbarius)

Sparrow Hawk (Falco sparverius)

Bobwhite (Colinus virgirianus)

Ring-necked Pheasant (Phasianus colchicus)
Clapper Rail (Rallus longirostris)

Virginia Rail (Rallus limicola)

Sora (Porzana carolina)

Purple Gallinule (Porphyrula maritinica)
American Coot (Fulica americana)

American Oystercatcher (Haamatopus palliatus)
Semipalmated Plover (Charadrius semipalmatus)
Piping Plover (Charadrius melodus)

Killdeer (Charadrius vociferus)

American Golden Plover (Pluvialis dominica)
Black-bellied Plover (Squatarola squatarola)
Ruddy Turnstone (Arenaria interpres)
American Wuodcock { Philohela m.inor)
Common Snipe (Capella gallinago)

Spotted Sandpiper (Actitus macularia)
Solitary Sandpiper (Tringa solitaria)

Willet (Catoptrophorus semipalmatus)
Greater Yellowlegs (Totanus melanoleucus)
Lesser Yellowlegs (Totanus flavipes)

Knot (Calidris canutus)

Purple Sandpiper (Erolia maritima)

Pectoral Sandpiper (Erolia melanotos)
White-rumped Sandpiner (Erolia fuscicollus)
Least Sandpiper (Erolia minutilla)

Dunlin (Erolia alpina)

Short-billed Dowitcher (Limnodromus griseus)
Stilt Sandpiper (Micropalama himantopus)
Semipalmated Sandpiper (Ereunetes pusillus)
Western Sandpiper (Ereunetes mauri)
Sanderling (Crocethia alba)

Northern Phalarope (Lobipes lobatus)
Parasitic Jaeger (Stercorarius parasiticus)
Great Black-backed Gull (Larus marinus)
Herring Gull (Larus argentatus)

Ring-billed Gull (Larus delawarensis)
Laughing Gull (Larus atricilla)

Black-legged Kittiwake (Rissa tridactyla)
Common Tern (Sterna hirundo)

least Tern (Stcrna albifrons)

Black Tern (Chilidonias niger)

Black Skimmer (Rynchops nigra)

Dovekie (Plautus alle)

Mourning Dove (Zenaidura macroura)




Yellow=-billed Cuckoo (Coccyzus americanus)
Black-billed Cuckoo (Coccyzus erythropthalmus)
Snowy Owl (Nyctea scandiaca)

Long-carcd Cwl (Asio otus).

Saw-whet OQwl (Aegolius acadicus)

Chuck-will's Widow (Caprimulgus carolinensis)
Whip-poor-will (Caprimulgus vociferous)
Common Nighthawk (Chordeciles minor)
Ruby~throated Hummingbird (Archilochus colubris)
Belted Kingfisher (Megaceryle alcyon)
Yellow-shafted Flicker (Colaptes auratus)
Red-bellied Woodpecker (Centurus carolinus)
Red-headed Woodpocker (Melanerpes crythrocephalus)
Yellow=-bellied Sapsucker (Sphyrapius verius)
Hairy Woodpecker (Dendrocopos villosus)

Downy Wo odpecker (Dendrocozos pubescens)
Black-back Three-toed Woodpecker (Picoides arcticus)
Eastern Xingbirc (Tyrannus tyraanus)

Western Kingbird (Tyrannus verticalis)

Great Crested Flycatcher (Myiarchus crinitus)
Eastern Phoebe (Sayornis phoebe)

Yellow-bellied Flycatcher (Empidonax flaviventris)
Acadian Flycatcher (Empidonax virescens)
Traill's Flycatcher (Empidonax traillii)

Least Flycatcher (Empidonax minimus)

Eastern Wood Pewee (Contcpus virens)
Olive-sided Fiycatcher (Nuttallornis borealis)
Horned Lark (Eramophila alpestris)

Tree Swallow (Iridopronce bicolor)

Bank Swallow (Riparia riparia)

Barn Swallow (Hirundo rustica)

Cliif Swallow (Petrochelidon pyrrhonota)

Purple Mar*'n (Progne sukis)

Blue Jay (Cyanccitta cristata)

Fish Crow (Corvus ossifragus)

Black~-capped Chickadee (Parus atricapillus)
Carolina Chickadee (Parus carolinensis)

Tufted Titmouse (Parus bicolor)

White-breasted Nuthatch (Sitta carolinensis)
Red-breasted Wuthatch (Sitia canadensis)

Brown Creeper (Certhia familiarus)

House Wren (Troglodytes aedon)

Winter Wren (Troglodytas troglodytes)

Bewick's Wren (Thyromanes bevrickii)

Carolina Wren (Thyrothorus ludovicianus)
Long=-billed Marsh Wren (Telmatodytes palustris)
Short-billed Marsh Wren (Cistothorus platensis)
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Mockingbird (Mimus polyglotios)

Catbird (Dumetella carolinensis)

Brown Thrasher (Toxostoma rufum)

Robin (Turdus migratorius)

Wood Thrush (Hylocichla mustelina)

Hermit Thrush (Hylocichla guttata)

Swaincon's Thrush (Hylocichla ustulata)
Gray-cheeked Thrush (Hylocichla minima)

Vieery (Hylocichla fuscescens)

Eastern Bluebird (Sialis sialis)

Blue-gray C:atcatcher (Polirptila caerulea)
Golden-crowned Kinglet (Regulus satrapa)

Ruby -crowned Ringlet (Regulus calendula)
Cedar Waxwing (Bombycilla cedrorum)
Loggerhead Shrike (Lanius ludovicianus)
Starling (Sturnus vulgaris)

White-eyed Vireo (Vireo griseus)

Bell's Vireo (Vireo bellii)

Yellow-throated Vireo (Vireo flavifrons)

Solitary Vireo (Vireo solitarius)

Red-eyed Vireo (Vireo olivaceus)

Philadelphia Vireo (Vireo philadelphicus)
Warbling Vireo (Vireogiluns;

Black=-and-wshite Warbler (Mnioctilta varia)
Protr:onctary Warbler (Pretonotaria citrea)
Worm-eating Warbler (Heimitheros vermivorus)
Golden-winged Warbler (Vermivora chrysoptera)
Blue-winged Warbler (Vermivora pinus)
Brewster's Warbler (Vermivora pinus x chrysoptera)
Tennessee Warbler (Vermi . ora peregrina)
Orange-crowned Warkler (Vermivora celata)
Nashville Warbler (Vermivera ruficapilia)
Virginia's Warbdler (Verniivora virginize)

Parula Warbler (Parule americana)

Yellow Warbler (Dendroica petechia)

Magnolia Warbler (Dendroica magnolia)

Cape May Warbler (Dendroica tigrina)
Black-throated Blue Warkler (Dendroica caerulescens)
Myrtle Warbler (Dendroica coronata)
Black~throated Gray Warbier (Dendroica nigrescens)
Black~throated Creen Warblier (Dendroica virens)
Cerulean Warbler (Dendroica cerulea)
Blackburnian Waruler (Dendreica fusca)
Yellow-throated Warbier (Dendroica dominica)
Chestnut-sided Warbler (Dencroica pennsylvanica)
Ray-breasted Warbler (Dendroica castanea)
Blackpoll Warbler (Dendroica striata)
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pine Warbler (Dendroica pinus)

Prairic Warbler (Dendroica discolor)

palm Warbler (Dendroica palmarum)
Ovenbird (Seciurus aurocapillus)

Northern waterthrush (Seiurus noveboracensis)
Louisiana waterthrush (Seiurus motacilla)
Kentucky warbler (Oporornis formosus)
Connecticut warbler (Opcrornis agilis)
Mourning Warbler (Oporornis philadelphia)
Yellovrthicat (Geothlypis trichas)
yellow-breasted Chat (Icteria virens)
Hooded Warbler (wilsonia citrina)

wilson's Werbler (wilsonia pusilia)

Canada Warbler (wilsonia canadensis)
American Redstart (3etophaga ruticilla)
House Sparrow (Passer domesticus)

Bobolink (DelichonyX oryzivorus)

Eastern Meadowlark (Sternelia magna)
Red-winged Blackbird (Agelaius phoenicens)
Orchard Oriole (Icterus spurius)

Baltimere Oriole (Icterus galbule)

Rusty Blacvbird (Euphagus carolinus)
Common Grackle (Quiscalus quiscula)
Brown-headed Cowbird (Mgolothrus ater)
Scarlet Tanager (piranga olivacea)

Summer Tangger (piranga rubre)

Cardinal (Richmondera cardinalis)
Rose-breasted Grosbeak (Pneucticus ludovicianus)
Black-headed Grosbesak (Pheucticus melanocephalus)
Blue Grosbeak (Guiraca caerulea)

Indigo Bunting (Passerina cyanea)

Painted Bunting (Passerina ciris)

Dickcissel (Spiza americana) .
Evening Grosbeak (Hesperiphon2 vespertina)
purple Finch (Carpodacus purpuraus)

House Finch (Carpodacus mexicanus)
Common Redpoll (Acanthis flammea)

pine Siskin (Spinus pinus)

American Goldfinch (Spinus tristis)

-

Eastern Rufous-sided Towhee (Piplio ewthrophthalmus)
Lark Bunting (Calemospiza melanocorys)

Ipswich Sparrow (Passerculus srinceps)

gavannah Sparmrow (Passercuius sandwichensis)
Grasshopper Sparrow 'z mmodramus savannarum)
Henslow's Sparrow (passerherbulus henslowii)
Sharp-tailed Sparrow (Ammospiza candacuta)

Seaside Spamow (Ammospiza raritima)
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Vesper Sparrow (Pooccetes gram'meus)

- rk Sparrow (Chondestes grammacus)

_.ssin's Sparrow (Aimophila cassinii)
SIate-colorcd junco (junco hycmaus)

Tree Sparrow (Spizella arporea)

Chipping Sparrow/ (Spizella passerina)
Clay-colorcd Snarrow (Spizella pallica)

Ficld Sparrow {Spizella pusilia)

Harris' Spamow (Zonc:richia querula)
White-crowned Sparrcw (Zorntrichia 1eucophyrs)
White-throatcd Sparrcw (Zono:r‘xchia albicollis)
Fox Sparrow (passerella iliaca)

Lincoln's Spariow (Melospiza lincolnii)

swamp Sparrow (Melospiza georgiana)

Song Sparmrow (Melospiza melodia) ‘ s
Snow Bunting (PlectrophenaX nivalis)

Compiled from: (Cooper - unpublished list)
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Checklist of Land Dwelling Vertcbrates that Occur

on Both Island Beach and the Mainland

AMPHIBIANS - No list available

REPTILES

Common Snapping Turtle
Spotted Turtle

Stinkpot

Eastern Box Turtle
Northern Black Racer
Eastern Hognose Snake

.BIRDS

pied-billed Crebe
Great Blue Heron
Common Egret
3lack-crovmned Night Heron
Mallard
Black Duck
Hooded Merganser
Turkey Vulture
Marsh Hawk
Osprey
Pigeon Hawk
Sparrow Hawk
Bobwhite
Ring-necked Pheasant
Killdeer
American Woodcoc:
Spotted Sandpiper
Solitary Sancpiper
Mourning Dove
Yellow=-billed Cuckcoo
Black-billed Cuckcoo
Saw-whet Owl
Chuck-will's widow
Whip-poor-will
Common Nighthawk
Ruby -throated Hummingbird
. Belted Kingfisher
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BIRDS (Cont'd)

Yenow-shaftcd Flicker
Red-bellicd Wwoodpecker
Yellow-bellicd Sapsucker
Hairy Woodpcciier
Downy Wo odpecker
Eastern Kingbird

Creat Crested Flycatcher
Eastern Phocbe

Acadian Flycaicher
Traill's Flycatcher
Least Flycatcher
Eastern Wood Pewee
Tree Swallow

Barn Swallow

purple Martin

Blue Jay

Fish Crow
Black-capped Chickadee
Carolina Chickacee
Tufted Titmouse
White-breaszec‘. Nuthatch
Red-breasted Nuthatch
Brown Creeper

House Wren

Carolina Wren
Long-billed Marsh Wren
Mockingbird

Catbird

Brown Thra sher

Robin

Wood Thrush

Hermit Thrush
Swainson's Thrush
Gray-cheeked Thrush
Veery

Eastern Biuebird
Blue-gray Gnatcatcher
Golden-crowned ginglet
Ruby -crowned Kinglet
Cedar Wexwing
Logqerhead Shrike
Starling ]
White-eyed Vireo
Yenow-throated Vireo
Rcd-eyed Vireo

Black-and-white Warbler
Prothonotary Warbler
Golden-winged warsler
Bluc-winged warbler
Tennessce warbler
parula Warbler

Yellow Warbler

- Magnolia Warbler

Cape May Warbler
Black-thtoated Blue Warbler
My-rtle Warbler
Black-throated Green Warbler
Blackpoll Wwarbler

pine Warbler

Prairie Warbler

palm Warbler

Ovenbird

Northern waterthrush
Yellowthroat
Yellow-breasted Chat
Hooded Warbler
Wilson's Warbler
American Redstart
House Sparrow
Eastern Meadowlark
Red-winged Blackbird
Orchard Oriole
Baltimore QOriole
Common Grackle
B:'own-headed Cowbird
gcarlet Tananger
Cardinal
Rose-breasted Grosbeak
Indigo Bunting

Evening Grosbeak
Purple Finch

Common Redpoll

pine Siskin

American Goldiinch
Ruious—sided Towhee
Henslow's Sparrow
Sharp-tailed Sparrow
Seaside Sparrow
Vesper Spamrow
glate-colored Junco

ey S A




BIRDS (Cont'd)

Chipping Sparrow

Field Sparrcw
White-throated Sparrow
Fox Sparrow

Sw-amp Sparrow

Song Sparrow

MAMMALS

Opossum

Masked Shrew

Little Brown Bat
Eastern Cottontail Rabbit
Gray Squirrel
White-footed Mouse
Meadow Vole

Muskrat

House Mouse

Meadow Jumping Mouse
Red Fox

Raccoon

Long-tailed Weasel
Mink

L



-22-

Two hundred and seventeen species of land dwelling vertebrates have
been reported for the Pine Barrens of New Jersey. Evidence of many of these
species was actually found during the field survey in the Forked River area.

Two hundred and seventy-one species of land dwelling vertebrates have
been reported from Island Beach State Park. Twenty-eight of the bird species
were judged from the field surveys to be breeding on Island Beach.

Twenty-one percent of the reptilian species reported for the Pine Barrens
arc also reported for Island Beach. FPorty-two nercent of the mammalian species
reported in the literature for the Pine Barrens also occur on Island Be.ch. Ninety
percent of the birds which have been seen in the Pine Barrens have also been seen
on Island Beach. Comgparison of the field survey data reveals that 27% of the
birds judged to be breeding in the Pine Barrens during July also breed on Island
Beach. These comparisons indicate that a significant number of the land dwelling
vertebrates which inhabit the Forkec River area also inhabit areas with much
higher salt concentrations in the environment.

The background airborne salt concentrations on Island Beach range from
aporoximately § to 18 times higher on Island Beach than on the mainlarnd one
mile inland from the tower site. Yet many of the vertebrates that are found in the
Forkec River area also live quite well on I:land Beach. Those vertebrates that
do not occur on Island Beach are probably excluded because of a lack of some
essential habitat componeni. For example, the pine vole (Pitymvs pinetorum)
is probably excluced from Island Beach because of the lack of sod for tunneling
and its local distribution in the South Jersey area (Pearson, personal communi-
cation).

The fresh water areas on Island Beach have a ground water salinity of
approximat~ly 2,000 ppm (Martin, 1559). The vertebrates of Island Beach have
no difficulty tolerating these salt concentrations in their water supply. The
selinities expected to exist aftar the cooling tower is in operation will be well
below the prezsent concentrations in the fresh water an Island Beach. Since the
projected depositional rates are S times the present depositional rates in the!
area of the tower, the total salinity of flowing streams should not exceed 42.0 .
ppm NaCly The total salinity of the ponds in the area should not exceed 99.0! 7.5 sp~
ppm NaCl(Toth, personal communication). These salinity levels are negligible Tolh
compared to those which currently exist on Island Beach.



KEY TO VEGETATION TYPE MAP

WITH APPROXIMATE ACREAGES

VEGETATION TYPE

ACREACE

PERCENT
OF TOTAL
AREA

Hardwood

Southern White Cedar

Mixed Hardwood-Yeilow Pine

Yellow Pine

Saltwater Marsh

Bay

Non~-Forested

4,552

602

15,926

3,766

1,758

10,960

12,702

9.1

1.2

Total Forested Area - 26,604 53.0
Non-Forested 12,702 25.3
Bay 10,960 -1 g
Total area within S-mile radius of

Proposed cooling tower 50,266 100.0

Map Scale:




FIGURE I
Vegetation Map showing Location

of Sampling Stations

(L,A-re-@)




Table 1. Bird Density Index - Total Densities (Birds/Acre)

Cedar Swamp

Time #1 Site #2
1 1.45S 5.457
2 3.935 3.042
3 3.022 5.584
4 5.344 2,256

x= 3.440 x=4.110

Salt Marsh

Timea: ' #3 Site
1 5.904
2 8.398
3 4 764 No data
4 4,039
" x =5.776
Pine
Tire &5 Site #
i 1 6.814 5.118
Wk 2 4,739 8.653
3 7.875 5.854
4 4.075 . 6.878

x =5.876 ' % =6.626



Table 1. (Cont'd) Density Index

Mixed Pine - Hardwood
Time #7 Site
5.039
3.731
2.918
3.790

B W N e

x =3.870

Hardwood
Time #9 Site
2. 371
1.059
1.962
3,482

B W N e

%=2.169

Island Beach
Time #11 Site
3.736
15.887
14,744
15.918
11.856
16.031

O OB W

¥=13.029

#8
0.845
2.0588
1.035
1,732

x =1.418

#10
5.240
5.897
5.048
4.413

=5.150

>

No data
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Table 2. Bird Density Index - Summary Sheet (Birds/ Acre)

Veaetation Tyoe Site Number Maan
Cedar Swamp #1 #2
3.440 4,110 3.775

Salt Marsh #3

§.776 ' Nodata 5.776
Pine #5 #

5.87%6 6.626 6.250
Mixed Pine~Hardwood #7 #8 :

3.870 1.418 2.644
Haréwood #9 #10

2.169 5.150 3.650
Island Beach ’ #11

13.029 No data 13.029
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Appendix I presents density indices of the common bird specics in the
Forked River arca. Tables 1 and 2 summarize the data for the bird density
indices. A partially nested design has been utilized to investigate thc influence
of vegetation type, sites within vegetation type and time of sampling on bird
density and diversity indices. The analysis of variance of the bird density
data follows:

Bird Density Index

Analysis of Variance

Degrees of  Sums Mean
Source freecom oi suuares Squares T ratiio
Total 3 128.877 - -
Vegetation 56.365 18.788 24 ,344%%*%
Sites (Vegetation) 31.817 7.954 10,306%%%

1

3

4
Tire 1 0.007 0.007 NS
Vegetation X Time 3 0.642 0.214 NS
Sites (Vegetation) XTime 4 28.470 7337 9,222%%%*
Replicates 1 0.001 0.001 -
Vegetation X Replicates 3 1.420 0.4737
Sites (Vege:ation) X Replicates 4 4,171 1.043
Time X Replicates 1 0.180 0.180| pooled error
Vegetation ! Tinie X Replicates 3 2.803 0.934§ variance

4

Sites (Vegetation) X Time X Replicates 3.003 0.755 =0.772

*%* Significzant at .001 level of confidence.
Tabular va!ue of F with 3 and 15 d.f. =9.34
Tabular va ie of F with 4 and 15 d.f. =8.25
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Table 3. Bird Diversity Index - Raw Data

Cedar Swamp

Time #1 Site #2
1 1.664 1.807
2 2.038 1.611
3 2.611 2.483
o 2.394 1.485 -
XR=2,177 % =1.,847
Sk Salt Marsh
Time #3 Site
b 2.201
2. 2.369
3 2. 943 No data
G 2.174
X =2.422
Pine
Time #5 Site #6
i 3.111 ; ' 3.128
2 3.003 2.871 ,
3 3.505 2.462
4 3.252 2.469
x =3.218 %=2.733




Table 3. ( Cont'd) Diversity Index

(
Mived Pine-Hardwood
Time i #7 Site #8
1 2.904 2.656
2 3.0156 2.803
3 2.876 1.700
& 2,877 2.699
x=2.918 %= 2.465
Hardwood
Time #9 Site #10
1 2.445 2.621
i 2.548 2.873
3 2.544 2.902
4 3.057 2.909
x =2.649 % =2.826
(

Island Beach

Time #11 Site
3.311
2.858
3.344
3.086
2.961
3,192

No data

O N AW

% =3.125




33

Table 4. Bird Diversity Index - Summary Sheet

Vegetation Tvpe Site Number Mean
Cedar Swamp #1 #2
. 2.177 1.847 2,012
Salt Marsh #3
N
2.422 Lt 2.422
Pine . #5 #6
3.218 2.733 2.975
Mixed Pine-Hardwood &7 48
. 2.918 2.465 2.691
Hardwcod #9 ' #10
2.649 2.826 2.737
Island Beach #11
3.125 Ho data 3.125
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Highly significant di ‘erences (.001) wer. found to exist among vegetation
typos for total density index. Figure 2 represerts this result graphically. Least
significant confidence intervals have been plott~d 2round the mean deasity
incdex for each vegetation type. Non-overlapping red blocks represent signifi-
cant differences in bird density indices among vegctaiion types. Bird density
indices are significantly higher in pine than in the other three vegetation types.

Figure 3 illustrates the naturc of the highly significant (.001) interaction
which exists between time and sites within vegetation. This interaction means
that the time at which a given site was sampled strongly influenced the density
index for that site. If this total bird density index is to be used in the future
as an indicator of the environmental effects of the cooling tower, it is suggested
that sampling be expanded to include 2ll sites at the same time.

Diversity index, which is the ratio between the number of soecies and
the number of individuals, is considered to be a more sensitive indicctor of
changes in community structure than the total density index. Odum (1959, 2nd
Ed.) indicates that when man introduces a stringent limiting factor into a natural
community, diversity is usually reduced even though the total number of individuals
remains unchanged or perhaps is increased.

Tables 3 and 4 present a summary of the bird diversity index data. The
analysis of variance follows:

Bird Diversity Index

Analysis of variance

Degrees of Sums Mean

Source frcedom of squares  Squares F ratio
Total ' 31 7.934 - -
Vegctation 3 4,113 1,371 11.92%%%
Sites (Vegetation) 4 1.164 0.291 NS
Time 1 0.008 0.008 NS
Vegeration X Time 3 0.472 0.157 NS
Sites (Vegetation) X Time 4 0.418 0.105 NS
Repiicates 1 0.035 0. 035q
Vegetation X Replicates 3 0.712 0.237
Sites (Vegetation) X Replicates 4 0.547 0.137
Time X Replicates 1 0.044 0.044] vooied error
Vegetation X Time X Replicates 3 0.268 0.08S! variarce
Sites(Vegetation) XTimeX Replicates 4 0.153 0 .038_1 =0.115

*%* Significant at .001 level of confidence.
Tabular value of F with 3 and 15d.f. =9.34
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Highly significant differences (.001) were found to exist among vegetation
types for bird diversity index. Figure 4 shows the data with least significant
confidence intervals plotted around the mean bird diversity index for ~ach
vegotation type. Non-overlapping red blocks represent significant di*‘crences
in bird diversity indices among vegetation types. BRird diversity indicus are
significantly lower in cedar swamps than in the other three vegetation types.
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Results of Literature Review

Salt poisoning can and has occurred in land dwelling vertebrates under
certain conditions. Definitive evidence of salt poisoning under ficld conditions
has becen presented by Trainer and Karstad (1960) for cottontail rabbitz (Svivilagus
floridanus), bobwhite quail (Colinus virainianus), ringneck phecasant (Phasianus
colchicus), and rock dove (Columba ilvia). Todd, Lawson, and Dow (1964) have
presented clinical and histolecgical evidence of salt poisoning in barnyard pigs.
Sodium chleride poisoning has also bean reported ior domestic fow: (Zlaxand,

1945). The U. S. Bureau of Sport Fisheries and Wildlife warns against the
excessive use of rock sclt in winter road maintcnance since under certain con-
ditions wildlife mortality may occur (The Conservationist, April-Mzy 1971),
Little is kncwn about the exact levels of tolerance to ingested scdium chloride
for the lanc dwelling vertebrates which do occur in the Forked River area. How=-
eve:r, some quantitative studies have been conducted for a few of the wildlife
species, and for related domestic animals.

Trainer and Karstad (1960) .eport mortality within 24 hours after 3 grams
of NaCl were administered in a single dose ciractly into the digestive systems
of aduit ringneck pheasants and cottontail rabb:ts. However, in pheasants fed
increased amounts of salt in their dry mash, signs of intoxication agpcared only
when the quantity of drinking water was restricted (Trainer and Karstad, 1960).

Sublethal effects have been demonstrated in bobwhite quail. Quail lost
weight when drinking 1% or higher NaCl solutions, and markedly incrcased their
fluid consumption (McNabb, 1969).

Exg srimental evidence of NaCl tolerances in chicks, hens, turkey poulits,
and ducklings has been prescnied by Krista, Carlson, and Olson (12¢1). No
detrimenta! =2ifects wera found in chicks fed soiutions containing 4,000 prm
sodium chloride, but decreased growth and 14 to 47% mortality occurred at 7,000
ppm, and 75 to 100% mortality occurred at levels of 10,000 and 12,000 ppm
sociuin chloride. Egg production was reduced in laying nens at and above
10,000 ppm sodium chloride. Turkey poult mortality increased as socium chloride
concentration increased above 4,000 ppm. Forty-three percent mortality occurred
in ducklings at 10,000 ppm sodium chloride while little mortality occurred below
this level. However, a linear relationship exists between growth retardation
and NaCl concentration between 4,000 and 12,000 ppm sodium chloride.

Similar responses by chicks to NaCl administered in solution have been
reported by other researchers. Doll, Hull, and Insko (1946) report distress caused
by crirking solutions centaining 5,000 and 9,000 ppm sodium chlorica., No
evidence of toxicity was reported in chicks receiving 2500 ppm sodiv:si chloride.
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Experiments In which NaCl has been ingested with the feed nave been
snducted on fowl and pigs. Blaxland (1946) found that mash containing 5% and
10% N:Cl caused heavy mortality within one week among baby chiclks. However,
NaCl concentrations ranging up to 20% in the feed produced no mortality among
mature fowis over a period of 4 weeks when their water supply was urrestricted.

e ——— —

e ———— i —

Adult pigs ingesting NaCl with their foed have shown evidence of salt
poisoring at 2 concentration of 5% NaCl when their water supply was restricted
(Ek, 1966). In this same experiment the control group was fed 0.6% NaCl in the
feed with restricted water and showed no sympioms of salt toxicity.

| — -

Although excess NaCl may have deleterious effects as previcusly dis-
cussed, NaCl can be a valuable supplemeant in she dict of some vertcorates. In
areas where sufiicient salt is not present in the diet, salt cravings may develop
in vertebrates, especially birds and mammals. This 1eads to the common practice
of placing salt blocks in an area to attract deer. Bleitz {1958) reporis that
Cassia's finches (Carpcdacus cassinii), red crossbills (Loxia curvs 55tre)
evening grosbeaks (Hesperioiacna vespertina) , and pine siskins (Sainus pinus) i
are aitracted to salt licks placed ior mammals. Heavy snow cover can precispose
wildlife pooulations to salt hunger., Trainer and Karstad {1960) repcrt +hat cctton-
tails in nead of NaCl might take excessive amounts when a readily available
supply is found. While the quantity of salt ingested under these circumstances
might not o2 narmful in the presence of a readily available water supply, the
deleterious effects may be increased when the source of water is limited as occurs
during severe winter conditions.

Many species are able to cope with high salt concentrations in the environ-
ment while others are less successful One of the mechanisms by which salt can
influence the relative success of a species is through its effect on water balance.
For exampla, the habitats of frogs and toads have been correlated with vheir
ability to survive’ loss of body water. Such loss can be the result ci cry weather
or high salt concentrations in the environment (Thorson and Svinla, 1943).

Neiil (1958) reports that many amphibians and reptiles occur in salt water
areas. As a group salamanders are poorly adapted to withstand higa salt in the
environment, while frogs are more successful in this regard., Snakes and fresh
water species of turtles have been found to invade salt water areas. Salt water
races often exhibit such modification as darker coloration, structural adaptations,
or alteration of diet. Examples of amphibians which have been found in areas of
high sait content include spotted salamanders Ambystoma maculatwir, southern
leopard frog Rana pipiens sphenocephala, Fowlers toad Bufo wocdhousesi fowieri,
and representatives of the genera Acris and Hyla. Reptilian species inciude the
snapping turtle Cheiydra ser entina, mud turtie Kinosternon subrubrum, spotted
turtle Chemmys guitata, painted turtle Chrvsemys picia, DOX turzle Torrapene
carolira, northern water snake lNatrix sipedon, garter snake, Thamnoonis sirtalis

and the northern black snake Coluber constrictor. These species or their close

——————




The degree of tolerance of some species of amphibians to salt environ-
ments i& strikingd Tcrcafs and Schoffeniels (1962) found Bufo viricliz, a fresh
water specics of toad able to tolerate 2.34% solutions of sodium chleride (75%
sea water). The crab=eating frog (Rana cancrivora) is able to complcte its life
cycle in 20% sea water although in the ficld breeding occurs after heavy rains
when the salinities are lower (Gordon and Tucker, 1965).

Strahan (1957) found that the capacity of a fresh water tcac, 3ufo meian-
ostictus, to resist saline conditions increases during larval life. ne and one-
half day oid tadpoles were unaiiected by 0.25% soluiions while tacnoies eight
and one-hali days old were unaifected by solutions up to 0.75% sodium chlorice.

While difiesrences in tolerance to high salt concentrations are also
presant ameng birds and mammals, these higher organisms are generally more
adantable tc salt ir. the environment. The more advanced excretory svstems
found in these vertebrates enable them to deal more efifectively with most water
balance prchiems. Many raptors secret salt through the nostrils. This mechanism
is of adaptiva value for these carnivores since ti.ey acquire a high scdium ioac
from their icod (Cade and Greenwald, 1966).

Savannah spamrows (Passerculus sandwichensis) have evolved an especially
efficient sait utilization ability. Those subspecies which are year-round inhabi-
tants of salt marshes are able t¢ maintain their body weight when fed 3 55 molar
sodium chicride over a period of ten days (Cade and Bartholomew, 133

Getz (1968) reports that the white footed mouse (Peromvscus leacopus)
is able to tolerate drinking solutions of up to 0.3 molar sodium chleride Ior ten
days without changes in body weight or significant mortality. This agrees
closelv with current research being conducted at Farleigh Dickinson University
(McMeanus, personal communication), Other small mammals such as the red back
veie (Clethr:onomvs gapperi) are less adaptable to increasing salt concerntrations.
This species can only tolerate salt solutions of up to 0.1 molar sodium chloride
(Getz, 15638). :

In acddition to the possibility of direct physiological effects vertebrate
populations may be influenced indirectly by changes in plant communities.
Verichrate scpulation levels are partially a function of the plant communities
present in an area. Various plants have diifering salt tolerances, and adding
salt to the environment may favor some plants over others. Plant community
changes ccu'l result in altered vertebrate communities. In areas whare herbi-
cides have -2en used to coatrol weeds, changes in the populations <I insects
depencant upon the weads resulted in changes in bird populations (Mcore, 1962).
Wocdbury (1948) indicates that szlinity as a factor iniluencing vertebrate popu-
laticns in the Great Basin is probably most important as it affects the distribution
of plants.

———— T — i ——— N —— . — &
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Rescarch conducted at Island Reach State Park indicates thot the arrange-
ment of plant populations i{s determined by a salt spray gradient and (he ccological
amplitude of cach species population in relation to the salt spray faciery (Martin,
1959). Shurc (1970) has reporied on the ecological relationships of s:mall
mammals on Island Beach. The distribution of these vertebrates on lsiand Beach
is related tc the topographically controlled pattern of environment end vegetation.
The mearitin.e vegetation of Island Beach supports a greater abundance of small
mammals than those reported in mainland studics. Shure indicates th:t a possible
factor causing these high densities may involve the hetercgenicty of the vegetation.
This sait soray induced vegetational mozaic includes a large proporiich of ecotonal
area, which by an edge efiect may lead to grecter small mammal abundance.
Woolfenden (1958) had previously reported on unusually high densitics of masked
shrews (Sorex cinereus) on Island Bezch.

Certain species warrant svecial consideration because they are restrictedw
to very specialized habitats. Any alterations in these habitats could drasticallys
aifect the total numbcrs of such species: The official list of Endarccred Snecies
of The Unitad States published by the U. S. Department of the Interior, Bureau of
Sport Fisheries and Wilclife (1970) does not include any of the species found in
the Forked River areca. However, two species of amphibians which are relatively
rare and occur in restricted habitats are found in this area{ According to Gosner
and Black (1957), the pine barrens tree frog (Hvla andersonikand the carpenten
frog (Rana virgatipes) ere restricted to areas containing acid waters such as the
New Jersey pinc barrens. These Jogs have a competitive advantage duriag
embryonic cevelopment because they can tolerate more strongly 2cid solutions

.. (than other New Jersey frogs. The pine barrens tree frog breeds in small basing
~> lor slow moving streams, but never in stagnant watem The carpenter frog inhabits
«« " larger rivers and lakes where there is floating vegetation (Noble and Nobie, 1923;
ki ":. Standaert, 1957). In addition, Noble and Noble report that breeding of the ping
“*.7 . barrens tree frog is synchronized with rainy periods. Such breeding behavior
could potentially be an advantage if NaCl concentrations increase in the
environment. :
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CONCLUSIONS

For thosc specices of land dwelling vertcbrates which occur oa boin Island
Beach and in the Forked River area we would expect there to be no direct
physiological effect at the levels of salt concentration expected <0 exist
after the cooling tower is in operation.

The bird population indices developed to this point should prove .seful in
assessing future population shifts, if any, which may be a resul: of the
cooling tower operation. Mu~h more work needs to be conductecd in this
regard.

We wculd expect there to be no direct physiological effecis for ti:ose spacies
investigated in the literature at the levels of sait concentration e.:pected
afer the cooling tower operation. Since the salt tolerances of imeany of the
spacies in this area have noi been studied, zrecictions concerning these
vertebrates can only be based on the authors' opinions. Our ozi-ion is that
direct physiological effects on those species whose salt tclerancas have

r.ot been studied will be negligible.

The relatively rare pine barrens tree frog and carpventer frog shou!d not have
tha specialized nature of their habitats changed by the hichar concentrations
of sodium chloride expected aiter the tower is in operation.

A possinility exists that some vertebrates may be attracted to the area by the
added szlt in the environment. Since salt is not expected to accumulate i
the area, it is our opinion that this effect will be minimal.

Since the living components of the pine barrens ecosystem may vary con-
siderakly with regard to their salt tolerances, some species mav ulitimately
he favored at the expense ci others. Due to the complex nature «f the
isteractions which exist in biolcgical systems, the direction aac magritude
of thesc changes in community structure cannot be predicted with 3 high
cegree of certainty.
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APPENDIX I

Bird Density Indices - Raw Data
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SPECIES *BIRD DENSITY INDEX
“NOTOF BIRDS7ACRE

g CAR-CHICKADEE ‘ I
YELLOWTHROAT

TOTAL PER ACRE 1.459

CEDAR-SWAMP-Site #1

/( 8:45 a.m.

July 15, 1971
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— SAMPLE 1. D. 12
SPECIES

BIRD DENMSITY INDEX

NO. OF BIRDS7/ACRE

~——ROBIN : s 1Y Sy -
CAR CHiCKADEE 0.359
e s o L SR TRD 0.846
' BLUE JAY 0.943
YeLCOWTHROAT Le 31D |
.................. |
TOTAL-PER™ACRE —37935—
\
} |
CEDAR SWAMP Site #1
6:30 a.m.
July 21, 1971
i
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2 SPECIES BIRD DENSITY IMDEX

NO. OF BIRDS/ACRE  —

sl kTR IRD : 0.846
CAR CHICKADEE 1.076

~ 7T TYELLOWTHROAT 1.100 "
‘- .

) : o TOTALPER ACRE™ — 7 3.022

L

CEDAR_SWAMP_Site #1

O w

o~

7:55 a.m.

July 27, 1971
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SPECIES «2IRD DENSITY INDEX

NOT OF BIRDS/ACRE

BLUE JAY v s ‘0.2%6 "~
TOWHEE 0.275
T ROBIN - 1,237
' CATSIRD 0.846
YELTOWTHROAT 2. 750

TOTAL PER ACRE 5.344 B

CEDAR -S'WAMP-Site #1

/( 6:30 a.m,

July 239, 1871
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SPECIES BIRD DENSTTY INGEX
: NO. OF eIRDS7ACAE

TONHEE , vy 1.016 ~

ROBIN 0.611
" TTTBLUE JAY 0.349 i

CATBIRD 0.627

YELTOWTAROAT - r %37

TOTAC PER ACRE  5.457
CEDAR SWAMP_Site #2 N .

g8:45a.m._ -

Tuly 15, 1971
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D) ___ SAWPLE T. D. 22
B SPECIES

- o — e e S —

BIRD DENSTTY IMDFX

ﬂ

NO. OF BIRNDS/ACR:=

{ T TOWHEE
BLUE JAY

"0.611
0.175

h) T CATBIRD T
; YELLOWTHROAT

T 0.627 0

TOTAL PER ACRE

L O ST

: ) oy
3 i
A B
3 i CEDAR SWAMP_Site #2 N SR
,( ; ). 6:30 a.m. 3
J
July 21, 1971
) d
J
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“TTSAHPLE 1. D,

SPECIES ¢ BIRD DENSITY IMDEX
MO OF BTRDS7ACRE

s | R e e i e

7~ 77T T CAR CHICKADEE : 1,063~ ——
SLUEJAY 0.524
3 = TDWHWEE T 1.019
CATBIRD 0.940
RODIN 0.306

Y . . __ YELLOWTHROAT

TOTAL PER ACRE

CEDAR SWAMP Site #2

7:55 a.m,

D July 27, 1971
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- SPECIES

e

BIRD DENSITY IMRFX

e Ag TO@HEE
: CATBIRD

NO. OF BTRDS7ACRE

0.611
0.627

y T T YELLOWTHROAT Py “TT1,019 -

B - o o TOTAL PER ACRE™ " 72.256 T ;
¥ e T el R B

J - . ~

6:30 a.m.

CEDAR SWAMP Site #2

July 29, 1971
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“TSAMPLE 1. D. ° ' " 5 e (R . e

SPECIES BIRD DENSTITY INOFX
” NO, OF BIRDS/ACRE ~

TTTTTREE SwALLOW . T 24560 S
BARN SHALLOW 0.114

"7 RED=W 3LACKBIRD O0.TR2
SC:“G Spr\\RRON Oo 603
—  MOCRTNGEIRD : 0.27°%
GOLODFIMNCH 0.042

T T YELLOWTHROAT

SALT_MARSH_Site %3

9:00 a,m.
July 26, 1971
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SEmEETTCATRIRD T
REO-W BLACKBIRD

SAMPLE 1. D.
SPECIES

i 0% o 32_... — e —

BIRD CENSITY IMDEX

Te—=TREE SUALLOWTT
BARN SUALLOW

NOT GF BIRDS/ACRY™

beoh? -
l.422

"0, 427
1,067

= SONG SPARROW
YELLOWTHROAT

0,603
0.569

“GOLCFINCH

0.042

TOTAL PER ACRE B. 398

SALT_MARSH Site #3 s
s ot i 9:45a.m. . ___. I .
July 27, 1971 S s
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SPECIES

g3 -

— — . ——— - . - e — -_

BIRD DENSITY IMDFX .

NO. OF BIRDS/ZACRE

~
T YREESWALLOW 5 Y L e .
BARN SWALLQOW 0.455
. T " REU=W BLACKBIRD 12090
SUMG SPARROMW 0.948
—YZLTOWTHROAT 15328
CATBIRD 0.427
e GOLOF INCH ™ - “0.084 SR S —
HOCK INGB IRD ARETC, . B )
TOTAL PER ACRE 4,764
! e .
)
SALT MARSH Site #3 o:
. ,
- ‘\. SRR 9:20 a.m.
)
July 29, 1971
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SFECIES

.- o —— ——

*BIRD DENSITY INDEX

NOT OF BTIRNS/ACRE

“="= TREE SWALLOW —~
RED=W JLACKBIRD

0.341 ~ 7
1.‘120

SONG SPARROW ™
CATSIRD

1.024 ~ 7
0. 1'27

= YELLOWTHROAT
GOEDFINCH

0,190
0.126

TOTAL PER ACRE 4,039
SALT MARSH Site £3
\ 7:45 a.m.
Tuly 30. 1971
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SPeClIES BIRD DENSITY IiDEX
NO. OF BIRDS/ACRE

{ TTTTTDUENY WP . 0.362
BLUE JAY 0. 686

RS T T CAR CHICKALEE " S BB T T e
TU-TED TITIHOUSE 0.113
Bui THRAASHER 0. 482 e
) B~ INGED WARB 0. 3205 i s
T UTTTOMENBLIRD T = T T 00706 g i -
YELLOWTHROAT 0.560
) o ey GRACKLE ‘ 0.117 = = B
CCWEIRD 0.122
= SCAR TANANGER ) 0.155
) CARDINAL 0.134
= TOWREE™ 1.842

g

IUTAL PER ALREC 0.814

} PINE Site #5

" i . 6:30_a.m.

July 13,1971 4
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""SAMPLE I. D.

SPeCIES

T R

BIRD LENMSTITY IMDEX

TTBLUEJAY
“""""CAR CJICKADEE™
—TTTTBEPINRED VARS
TUTTTSCAR TANANGER T

C CROW

BE&Y WARSB

N0 OF BIRDS/ACHE

0,076
0.055

“1.861
1,447

YELLOWTHROAT

TOWHEE

0.152
0.280

T 0.078

TOTAL PER ACRE

S PINE Site %5
o 7:45 a.m. .
July 16, 1871
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SPECIES * BIRD DENSITY INBEX
NO, OF BIRDS/ACEE

¢ TTTTTEATRIRD T v T0.202 o —_
. _Y"S FLIC'\ER . ¥ ' 0.079
3 WOOD PoEMEE a ‘ 0.145 e
' CRESTED FLYC 0.121
- sy 02305
Y ... __ CAR CHICKADEE ' 1.241
TUFTED TITHOUSE b - e 0,226 T
BRN THRASHER 0.322
3y T ROAIN 0.579 - -
88 WALRA 1,447
B=TINGZD WARB 0152
) PINE WARB 0.609
TTTTTTTYELLOWTHROATT 0.280 -~ ~—— — o=
GRACKLE 0.117
3 T TSCAR TANANGER 0.078 — —— ——
TOWHEE 1.974
p) R = .
TOTAL PER ACRE 7.875
J
) .
5-( X PINE_Site %5
6:30 a.m.
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3 T SANPLE 1. P, T
SPECIES

BIRD DENSTITY 0@
NO. OF BIRDS/ACTE

T CATRIRD
TOWUHEE

0.404 "
0.921

3 T DOMRY wOP T T - » 0.261 it -
L CRESTED FLYC 0.241
CARTCHICRADEE 1,241 7
) RUBIN 0.386
CTTTTMO0D PGUEE S e et DA e Ty
SCAR TANANGER 0.073
b T GRACKLE TTC 0.058 M
YELLOWTHROAT 0.200
T BLUE JAY 0,152~
J ek e sy Do A R e S S R sl B et A T B
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CoSPEClES BIRD DENSITY [W0EX
NOe OF BIRDS/ACKE |

N B AR 7~ e -- 5. 183 i
ACUSNING DOVE 0,072

e ¢ ¢ h A % i T8 19 L TR

R BLUE JAY 0,069 1

T ¢ CRICRADEE Tvlz2ze “

5 TUFTED TITHMOUSE 0.612

TTTTT8Ek WARS T TR T 04655 i 3
YELLUWTHROAT 1.014

b T TGRACKLE T R | o AR RN T | o o MRS e

TJINHEE 1,071

—-—

TOTAL PER ACRE 5.118
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2 SPECIES * BIRD DENSITY IiDEX

oL NOTOF BIRDS7ACR =

( TTTTTCATBIRY T i T 04365 g
HAOURNTING DOve 0.072

) o ¥ PLICKRER T T - oy T TTT0.07) L = AT

’ MINY LoP 0.109

—_ BLUEJAY 02767 7
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- aatrs il RUBIN AL S s N e Y ¢ R T, L
YELLOWITHROAT 3.041
b TTGRACKLYE - NG B 0.053" DT e ) -
COWBIRD 0.775

TOWKEE : I.190

) TOTALTPER™ ACRE ~— 8,653

) PINE Site #6 _

BLE R o 7:45 a.m. e ]
Tuly 16, 1971
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SANPL= e: D=8y

) SPECIES BIRD DENSITY IWBEY
NJ. OF BIRDS/ACRE
—
¢ MOURNING DOVE ol E ey

DONNY WOP 0.109
3. T TBLUE VAT T 0.138 T .

CAR CHICKADEE 2.245

YELLOWTRRUAT 2.028
; o B s L i e B T 1.190
) TOTAL PER ACRE 5.854
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b ( PINE -Site #6
e vl i 6:30.,a.m.
)

Tuly 26, 1971
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e BRER Lo’ By = BT e o Wi e

SPECIES

BIRD DENSITY INDEY

— e ——— —— ————

NOS OF BIRDS/ACRE

g e TCHHEE
BLUE JAY

2.381
0.276

TTTTTTTYELLOWTHROAT 2,768 "
| Y-§ FLICKER 0.071
——CARCHICXADEE 02561
BRN THRASHER 0.291
T TTTCARBITD T 1 e 0.365 AT e P
- MOURNING DOVE 0.144
, TOTAL PER ACRE 6.878
i - — -

) - PINE Site 46

= ( 8:45 a.m. 2
July 28, 1971
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SEanrtR T Bs . f2 0 oo ‘ g — e b e i o
SPECIES * 3IRY DENSITY INOEX
e WOe OF BIRDS/ACke

\
£ .5 REIEBTRE . T T T T T T 06341 T e
Y=-BILL:EO CUCKCGO 0.06¢
TETUUUTDONNY WU < it . . D102 ' e -
CRESTEL ¥*LYC 0.204
CAK CRICKADEE 1. 048 i
TUFTED TITHOUSE 0.286
TTUTTBEw WARB T ‘ ' 0.917
COWBIRD 0.103
SCAR TANNANGER o g =019 T IR e "
CARDINAL 0.226

e —

TOWAREE 1.556

' — — ———— e . —— ——————

: TOTAL PERACRE™ 2039 T T T

| - =
e SRR e MIXED_Site #7 R
4 R 8:00 a.m. T
!
July 13, 1971
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S S"n;:pLE !o. Do
SPECIES

...... e

BIRD DENSITY INDEX

NO. OF BIRDS7aCRE —

—— e —— . ———— . S——

T y=68ILLebd CUCKCOO - 0,123 "~ T
CATEBIRD 1.023
T 7T 8LUE JAY T 0.064 5
C CROW 0.047
CAR CRICKAVEE 0. 524
TUSTED TITHUOUSE 0.190
T 77T BRN THRASHER® R 0.136 .
ROSIN 0.163
YELLOWTHROAT 0.2377 .
CARDINAL 0.113
TJUVHEE T 1,111
TOTAL PER ACRE 73

MIXED Site #7

6:30 a.m.

July 16, 1971
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) TTSANPLE T. D.7

75

+ BIRD DENSITY INDEX

SFECIES
2 NO. OF BIRODS/ACKE
s~ HWOUNING DOVE™ 0.135™
‘ DOWNY WOP 0.102
- T BLUE “JAY 0.129"
C CROW 0.047
ROBIN 0. 489
b) BEW WARB 0.611
GRACKLE 0.098
SCAR TANANGER 0.]°6
) T T TONNER 1111

) TOTAL PER ACRE 2.918
)

) _

)

p 5 MIXED_Site %7

_..( 7:40 a.m.

. July 26, 1971
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TTMARME L DT T

SPECIES

BIRD DENSITY IMDEX

oaN WARD
TUFTED TITMQE§E

BL" T JAY

"NO. OF BIRDS/ACRE

TOWNEE
— CAR CHICKADEE
C CROwW

0,322
1.000

1570
0,047

0.306
0.286

TTOVENBIRE
Y-S FLICKER

Y=2ILLED CUCKCO0

0.G64
0.133

0.062

TOTAL PER ACRE

o

3.790

MIXED_ Site #7

Z:35 a.m. s

July 28 1971
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- SANPLE 10— 81 o PRSI e i35

SPECIES BIRD DENSITY IMDEX
o= NO. OF BIRDS/ACR¢E

HOURNING DOVE , 0.042

BLUE JAY 0.021

) ————-——c -CRO'.', - 0.059-- . ———
" MOCKINGBIRD 0.171
CARDTNAT 0. 07T

TOWHEE

TOTAL PER ACRE

MIXED. Site £8

B *

8:00 a.m.
July 13, 1971
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) SUECIES ¢ BIRD DEMSITY INDEX
T TY=RILLSD CUCKCOO g T 0.039° B
R=S HAUK 0.029
3 TTTTT T MROUSNINF DOVE 0.127
. 8LUE JiY 0.061
T CAax CRICLADEE 0,660
3 MOCKINGBIRD : 0.086
TTTTTTTTREB I 0:103 T
OVENBIRD 0.203
y TTTTGRACKLE n 0.021 ~
TCUREE 0.700
) s
TOTAL PER ACRE 2.059
b)
) =
)
) MIXED_Site #8
| 6:30 a.m.
)
July 16, 1971 .
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-—SAMPLE 1, D.--———85 — e e

) SPECIES BIRD DENSITY IMDEX
NO. OF BIRDS/ACRE™

« 7 T Y=SFLICKER 0,042 T
CAR CHICKADFE 0.330

) T ROBINTTT T 0.103"  —

: TOVHEE

TOTAL PER ACRE

MIXED Site #8

7:40_,a.m.

July 26, 1971
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~=SAMPLE 14 De —— 87
SPECIES

BIRD DENSITY INDEX

NO. OF BIRDUS/ACRE

= ~"Y=-S FLICKER
BLUE JAY

0.042
0.122

R CHICKADEE
FTED TITHOUSE

0.330
0.060

RS I
TOWHEE

0,205
0.700

——=""y-8ILLED CUCXCOO
OVENB IRD

0.039
. 0.041

CATBIRD
MOCKINGB IRD

0.107

TOTAL PER ACRE

MIXED Site #8

7:35 a.m.

July 28, 1971




T SALPLE 1, D,

SPeCIES

C—— ——qzu——.v S — — — . — - ———n. . . st cb——— S S— — |

* BIRD DENSITY ILEX

o\
("‘"""Y-BILLEQ'CUCKCOU

)— -

LA 4

T OVENBIRD

Y-S FLICKER

NO. OF BIROS/4Cke”

0,032
0.0648

“HIOURNING DUVE
3LUE JAY

0.138
0.099% ;

CAR CHICKADEE
TUFTED TITMOUSE

1.071
. 0.049

TOWHEE

0.033
0.682

TOTAL PER ACRE 2.171

HARDWCOD Site #9

7:30 a.m.

July 15, 1971




y TTSAHPLE 15D, 94— - o O ,
SPECIES BIRD DENSITY InDEX

NO. OF BIRDS/ACRE
= ¢ T 7T  R=§$ HAWK : 0024
' BLUE JAY . 0.132
) s e SR 0-048"
: TUFTED TITMOUSR 0.146
RUBIN | 0083
) CARDINAL 0.053
S TOEHEE : 0.568" e, it
) s
TUTAC PER ACRE 1059
bl
D)
)
p)
- HARDWOOD Site #9 .
"( . 8:10 a.m.
) i
S July 21, 1971
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>
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“SAMPLE . D"~ 96— .
SPECIES BIRD DENSITY IMDFX
NO. OF BITRDS7ACRE
{ TTTTCATBIRD 0.262 N
R=S HA!X 0.024
T BAGE JATY T D230 =
C CROW 0.072
CARTCHICKADEE 0.402
YELLOWTHROAT 0.121
TTTTTTTTTYONWREE “0.852 T~ T T
TOTAL PER ACKE 1,962
1]
) HARDWOOD Site #9
. K_ 6:25 a.m.
)
Tuly 27, 1971
)
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_.SAMPLT I.D, _ 98 _

- ——

; iy TS Bird_Density Index
No. of Birds/Acre

3
—— . SOWhEGE | .625
D Car Chickadee 536
.Mourning_ Dove. 034 |
’ . CCrow .024
b Catbird .087
Blue Jay . 132
J Cardinal _ 2118
b F Crow .855
Tufted Titmouse 974
’ S J Total per acre 3.482
R :
A P 1
9 e LA HARDWOOD Site 9
D 8:00 a.m.
July 29, 1871
J
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J
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"“"SAH?LE Ie Do ! - i .'

SPECIES BIRD DENSITY IHNDEX

WO OF BIROUS7LCRE
e * T CATBIRD : 0.535
Y-S FLICKER 0.209
3 e MU TIAY T - : 0.337
TU~TED TITMOUSE 0.4938
RUGIN e 129
b CARDINAL 0.118

m o Nk T N A 0.814 o T

~ — . —— - — . — ———————

TUTALU PER ACRE Se2&0 T

J

b

J

J

D HARDWOOD_Site #10
ok 7:30 a.m.
5 LR

3

)

>

July 15, 1971




—=SAPLE 1.0, L : ;i o R s A —

) SPECIES _ BIRD DENSITY IMDEX
< — NO, OF BIRDS/ACRTE
-( T CATBIRD s ) O, 35T "~
MOCKIN=SIRD 0,234
) e TAUE JAY T o 0.337 T A R e e
’ CAR CHICKADEE 1.096
= TUFTED TITWOUSE 0. 399
) BRN THRASHER . 0,284
T ROBIN @ TTTT . o S 2.558 P TR Or T i e s
TOWHEE : 0.581
Y S S
) TOTAL PER ACRE 5.897
)
)
)
) | _HARDWOOD_Site £10
e __8:10 a.m,
)
July 21, 1971
)
)
)
)
p) -
)
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~=$SA¥PLE 1, Ds ~——106 ————— e .

) SPLCIES ¢ BIRD DENSITY INDEX
NO. OF BIRDS/ACRE

~ o T CATBIRD 0.714"  ~ o
- Y-S FLICKER v 0. 140
3 TTTTTTBLUE JAY 0,269 e
. C4AR CHICKADEE 0,274
RGBT ' 249557
YELLOWTHROAT 0.743 :
T T CARDINAL 0.118 ~ )
TOWHEE _ 0.233 -
B e R e i
) ' TOTAL PER ACRE 5,048
J
)
B
) HARDWOOD Site #10
.4( 6:25 a.m.
J
July 27, 1971
)
)
) "
)
) K,
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~~=SAMPLE 1.-D.- - e

J SPECIES BIRD DENSITY [NDEX
“NO+TOF BTRNS7LCRE-

- ( T TTTOWHEE - : 0.930
CATBTRD 0.714

b TTETTTTTTBLUE JAY 0.539  ~
" RO3IN 1.535
= BRIV TRIASHER 0.142
) YELLOWTHRAT 0.248
T TUFTED TITMOUSE 0.199
DOWRY wWOP

3 TOTAL PER ACRE 4,413

HARDWOOD_Site #10
( - 8;:00a.m.
' July 29, 1971
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) —_SA”:PLE I;’-DQA -‘--111

SPECIES

- - ol o - — -— s B

BIRD DEMNSITY INDEX

—— ————— . — .+

. N0, OF BIRDS/ACRE
- ( T TTCATBIRD 0.639
MOURN G 0.106
) T TTBRN THRASHER 0,248
: YELLOVTHROAT 1117
GRACKLE 0,447
) CARDINAL 01169__~_
=== —"ICWHEE - 0.670
SONG SPARROW _0.339
)
) TOTAL PER ACRE 3.736
2
3
d
> ISIAND BEACH_Site #11
¢ §:35 a.m,
-]
July 20, 1871
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«==SANPLE !0, ~—l)2-

-—

SCUECIES *BIRD DENSITY INMDFEX
s NOT OF BIRNS/ACRE
- ( T TREETSVWALLOW 0, 589" ‘T
SARN SHALLOW l.676
=_—F CROW' —™= B RRA - T T —
R=4WINGED BLACKBIRD 0.419
SCNG SPARROW 0. 503
. CATSIRD 3.512
T TUWHEE 1.788
- YeLLOWTHROAT HeB 42
e - GRACKLE 0.447 —~
YELLOW WARB 0.745 +
T BRN THRASHER 0.497
) TOTAL PER ACRE 15.887 -
)
]
_ISLAND BEACH_ _Site #11
/( 6:45 a.m.
Tuly 20, 1971
)
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) T SANPLE 1. D. T 113 N

SPECIES BIRD DENSITY INDEX
& ' NO. OF BIRDS/ACAE
T TTTTTREE SWALLOW - 0,447
BARN SUALLOW 1.006
) SR CROW g OeUTh = ==
RED W KRYLACKBIRD 1.676
T MOGRNTYSDOVE 0.7213
) SONG SEARROW 0.508
T TTCAT3IRD "o 5.109
TOVHEE 1.117
) T YELLOWTHROAT 3e 352
BRN THRASHER 1.242
) L
TOTAL PER ACRE 14,744
)
) _

ISLAND BEACH Site #11

4 ( : 8:50 a,m,

July 20, 1971




~—SAMPLE 1, D, ~—114——— e

SPECIES . BIRD DENSITY INDEX
N0 OF BIRNS/ZACRE

RED=W SLACKBIRD : 2.235
SOMG SPARROW 0.677
YELLOW VWARSB 1.490
‘ " TOSHEE 1.564
= ROURNT!G DIVE 0,426
YELLOVITHROAT 3.352
CATBIRD L 5e 4283
GRACKLE

TOTAL PER 15.918

ISIAND BEACH -Site #11
2:158 a.m.
_July 23, 1871
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b) TTOSANPLE 1. D. 115
SPECIES

* BIRD DENSITY INDEX

—~—

l;'

NO. OF BIRDS7ACRE

*( TTTTTTG#MEE T 0,670~
BRM THRASHER 1,242 ‘
b T 7T TREE SuWALLOW .22y
' BARN SLALLOW 0.112 J
= CROW 0. 149
) RED=W BLACKBIRD 2.654
T SONG SPARRQM : LT ke
CATBIRD 3.831
) T YeLLOWTHRDAT 1.490° & — o
GRACKLE 0.149 ;
“CURNTNG DUOVE 0.319
L e R S S R L AN I e tinin simbisiusdn e A ol
) TOTAL PER ACRE 11,856
) .
; -
} ISLAND_BEACH_Site £11
'( 8:40 a.m,
)
July 23, 1971
)
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L —=SAKPLE [ 4sCs —-116—— ' —
) SPECIES RIRD DENSITY INDEX
NO. OF BIRDS/ACRE "
. TTTTTCARDINAL : - 0,339~
MOUNING DOVE 0.213
=T F CROW g ik 0.372
RED=W 2LACKBIRD 1.956
SONG  SPARROW 0,508
CATBIRD 6.386
T TOMHZE o YadBl T e,
BRN THRASHER 1.490
—————YELLOW ARB \ 2980~
TOTALU PERACRE 16,031

N ISLAND BEACH Site £1]

8:40 a.m.

July 23, 1971
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