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Because many backyard, farm, or recreational 
ponds are not buffered by sufficient natural vegeta-
tion and undisturbed soils, they are vulnerable to 
the adverse impacts of agricultural runoff, septic 
leachate, and pesticide or fertilizer runoff from 
lawns and gardens. Many of the Columbia County 
ponds maintained for ornamental and recreational 
purposes are treated with herbicides and perhaps 
other pesticides that kill aquatic invertebrates or 
reduce the aquatic vegetation that serves as their 
habitat, and often contain introduced fish such as 
grass carp, largemouth bass, and smallmouth bass, 
which disrupt the native aquatic communities. 

Backyard ponds and farm ponds are numerous 
and widespread in the county, but larger lakes and 
ponds are much less common. The two largest 
lakes—Copake Lake and Kinderhook Lake—have 
shorelines intensively developed with seasonal and 
year-round houses. Queechy Lake also has much 
residential development, but retains a forested 
shoreline on the eastern side. Lake Taghkanic is 
largely surrounded by intact habitats except for the 
park facilities on the west and north shores.

Stream and Riparian Corridor

A perennial stream flows continuously in years with 
normal precipitation (although some may dry up 
during severe droughts), and an intermittent stream 
flows for a few days, weeks, or months, but dries 
up at some time during a normal year. A riparian 
corridor is the zone along a stream that includes 
the stream channel and banks, the floodplain, and 
adjacent zone. Figures 7 and 13 show many of the 
streams in Columbia County, but omit many of the 
intermittent streams that feed the larger streams 
and also feed our lakes, pond, and wetlands.

Lake and Pond

Here we describe lakes and ponds that are “open 
water” habitats, including those that developed 
naturally and those that were constructed by 
humans by excavating an upland or wetland area, 
or by damming a stream (or by a combination of 
excavation and damming). 

These habitats typically lack emergent vegetation 
(plants that emerge above the water surface) except 
at the lake or pond edge, although some have 
abundant submergent aquatic vegetation that may 
not be visible at the pond surface. Lakes and ponds 
that are well-vegetated are described elsewhere (as 
marsh or circumneutral bog lake). 

Open water areas can provide habitat for many 
common animals, including invertebrates, fishes, 
frogs, turtles, waterfowl, wading birds, shorebirds, 
muskrat, beaver, and bats. Any of our lakes and 
ponds can serve as important stopover sites for 
migrating gulls, loons, herons, and waterfowl. Open 
water areas often support submergent aquatic 
vegetation that can provide good habitat for aquatic 
invertebrates and fish. Spotted turtle† uses ponds 
and lakes during both drought and non-drought 
periods, and wood turtle† may mate in open water 
areas and overwinter at the edges of such water-
bodies. Wood duck, American black duck,† pied-
billed grebe,† osprey, bald eagle,† American bittern,† 
and great blue heron use the shallows of open 
water areas for foraging. Bats, mink, and river otter 
also forage at open water habitats.

Lake and Pond Habitats

In general, the habitat values of lakes or ponds 
are higher when the shorelines are undevel-
oped, unmanaged (i.e., uncleared, unmowed, 
unmanicured), are relatively undisturbed by 
human activities, are untreated with herbicides, 
algicides, or insecticides, have more vascular 
plant vegetation at their edges, and are embed-
ded within an area of intact habitat.

Kinderhook Lake. Henry Kazer © 2018
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reproducing brook trout are increasingly confined 
to small headwater streams, due to degraded water 
quality and stream habitat quality in lower reaches, 
and competition from brown trout, a non-native 
species that is stocked in several streams each year. 

The degradation or loss of an  
intermittent stream can change the 
distribution and behavior of wildlife 
over a large area.

Wood turtle† uses perennial streams with deep pools 
and recumbent logs, undercut banks, or muskrat or 
beaver burrows. Perennial streams and their riparian 
zones, including sand and gravel bars, provide nesting 
or foraging habitat for many species of birds, such as 
spotted sandpiper, belted kingfisher, tree swallow, 
bank swallow, winter wren, Louisiana waterthrush,† 
great blue heron, and green heron. Red-shouldered 
hawk† nests in areas with extensive riparian forests, 
especially those with mature trees. Bats, includ-
ing Indiana bat,† use perennial stream corridors for 
foraging. Muskrat, beaver, mink, and river otter are 
some of the mammals that depend on or regularly 
use riparian corridors.

Aquatic and terrestrial habitats in  
riparian corridors are closely linked, 
exchanging nutrients, sediments, prey 
and predators. In many ways a stream 
and its riparian zone function as a  
single habitat.

Intermittent streams are the headwaters of most 
perennial streams, and are significant water sourc-
es for lakes, ponds, and wetlands of all kinds. The 
condition of these streams therefore influences 
the water quantity and quality of those larger water 
bodies and wetlands. Intermittent streams provide 
microhabitats not present in perennial streams, 
supply aquatic organisms and organic debris to 
downstream reaches, and can be important local 

Perennial streams provide essential water for 
wildlife throughout the year, and are critical habitat 
for many aquatic plant, vertebrate, and invertebrate 
species. The fish and aquatic invertebrate communi-
ties of perennial streams may be diverse, especially 
in clean-water streams with unsilted bottoms. 

Coolwater and coldwater stream habitats have 
declined dramatically throughout the Northeast 
due to impacts of land use change and the fragmen-
tation of free-flowing streams by dams and culverts. 
Native coldwater fishes such as brook trout† and 
slimy sculpin are sensitive to water temperature 
increases and sedimentation of stream habitats. 
They are further threatened by the introduction of 
exotic species such as smallmouth bass and 
non-native trout, which are better adapted to warm 
water temperatures. Brook trout† require clear, cool, 
well‐oxygenated habitats of streams and lakes for 
most of their life needs, and require clean, unsilted, 
coarse substrates for spawning, conditions no longer 
present in many of the Columbia County streams in 
agricultural and other unforested landscapes. Wild-

Intermittent stream at High Falls, Philmont. Farmscape Ecology 
Program © 2018
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Rare plants of riparian areas in the region include 
cattail sedge,† Davis’ sedge,† winged monkeyflow-
er,† and goldenseal.† The river otter spends much 
of its time in stream corridors, along lake shores, 
and in wetlands. This species was nearly wiped 
out early in the last century due to over-harvest, 
habitat destruction, and water pollution. It has since 
rebounded somewhat in eastern New York but is 
still uncommon in the region as a whole. American 
mink also spends most of its time in areas associ-
ated with streams, ponds, and wetlands. Although 
secretive and seldom seen by humans, it seems 
to be more common in the region than the river 
otter. Many species of bats forage for insects over 
streams, and over large and small wetlands. In their 
study of riparian forests in Columbia and Dutchess 
counties, the Farmscape Ecology Program found 
little brown bat, northern myotis,† big brown bat, 
eastern red bat,† eastern small-footed bat,† and 
tri-colored bat† foraging in riparian corridors (Knab-
Vispo and Vispo 2010). Some of these bats may use 
riparian and nearby forests as summer roosting 
sites and/or nursery areas. The wood turtle† uses 
perennial streams and stream banks for foraging 
and overwintering, and uses many other upland and 
wetland habitats in the riparian zone (and beyond) 
for foraging, resting, and nesting. 

Figure 23 shows the larger streams in the county 
classified by size, gradient, and temperature. 
These classifications can help predict the kinds 

water sources for wildlife (Meyer et al. 2007). Their 
loss or degradation in a portion of the landscape 
can affect the presence and behavior of wildlife 
populations over large areas (Lowe and Likens 
2005). Plants such as winged monkeyflower† and 
may-apple are sometimes associated with intermit-
tent streams. Although intermittent streams have 
been little studied by biologists, they have been 
found to support rich aquatic invertebrate commu-
nities, including regionally rare mollusks (Gremaud 
1977) and dragonflies elsewhere in the region. Both 
perennial and intermittent streams provide breed-
ing, larval, and adult habitat for northern dusky 
salamander and northern two-lined salamander. 
The forests and, sometimes, meadows adjacent to 
streams provide foraging habitats for adults and 
juveniles of these species.

Streams and riparian corridors are 
important for wood turtle, bats, mink, 
and river otter, in addition to aquatic 
invertebrates, amphibians, and fish.

Riparian corridors in general are important both as 
habitats in their own right, and as components of 
the stream ecosystem. The condition of the ripar-
ian zone strongly influences the habitat quality and 
water quality of the stream. All undeveloped areas 
(without pavement or structures) in a floodplain 
serve to temporarily store floodwaters, and thus help 
to protect downstream areas vulnerable to flooding. 
Areas with dense herbaceous or woody vegetation 
are especially effective at dampening floodflows 
and holding soils in place. Intact riparian habitats 
also facilitate the regular movement of nutrients, 
sediment, organic matter, and living organisms 
between the stream, floodplain, and upland areas. 

Riparian zones serve wildlife in many ways—as 
travel corridors, as resting habitat, and as places for 
foraging, nesting, or overwintering. Intact stream 
corridors may be increasingly important in the face 
of climate change, as they can assist wildlife in 
their migrations to cooler habitats northward or at 
higher elevations. 

Two-lined salamander is a common species of small streams. 
Farmscape Ecology Program © 2018
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Figure 23. Stream habitats defined by size, gradient, and temperature in Columbia County, New York. Many
small headwater streams are not shown. Columbia County Natural Resources Inventory, 2018.
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a non-native floating-leaved aquatic — is sometimes 
abundant in shallows of coves and other low-energy 
locations. 

Beds of submergent aquatic vegetation (SAV) are 
often key nursery habitats for fish and shellfish, 
and key foraging grounds for waterfowl and other 
birds. SAV beds are naturally dynamic systems, 
responding to changes in their environment. As 
bottom sediments shift with storms or floods, or as 
water turbidity or currents change, SAV beds may 
disappear in one place and become established 
in another. The SAV shown in Figure 24 include all 
vegetated areas mapped in four surveys between 
1997 and 2014.

The vegetated shallows provide important habitat 
for fish, invertebrates, waterfowl, gulls, and wading 
birds. Map turtle† uses subtidal areas more than 
other tidal habitats. Muskrat, beaver, and river otter 
use the shallows for foraging and as movement 
corridors (Kiviat and Stevens 2001).

Vegetated subtidal shallows are nursery 
areas for fish and shellfish, and foraging 
areas for fish, waterfowl, wading birds, 
map turtle, and river otter.

Intertidal mudflat

This is a sparsely-vegetated zone between mean 
low water and mean high water. The substrate is 
usually silty or sandy, and sometimes bare over large 
areas, but elsewhere has widely-spaced individu-
als or dense stands of low-growing plants such as 
strapleaf arrowhead, grass-leaved arrowhead, or 
stiff arrowhead, and a few stragglers of submerged 
aquatics such as Eurasian watermilfoil or common 
coontail. These areas are shown as “unvegetated 
flats” in Figure 24. Plants of conservation concern 
of tidal mudflats in Columbia County include ovate 
spikerush,† spongy arrowhead,† kidney-leaved 
mudplantain,† and American waterwort† (McVaugh 
1958, Barbour 1999). Geese and wading birds feed 
on vegetation and invertebrates of these habitats, and 

of aquatic communities that are likely to occur in 
those streams. For example, a high-gradient (swift) 
coldwater stream is likely to support wild brook 
trout,† stoneflies, and other aquatic organisms of 
coldwater habitats. A “warm medium river” is more 
likely to support warmwater fish such as small-
mouth bass, largemouth bass, and chain pickerel. 
If stocked trout are present, they are unlikely to 
survive year-round in a warm stream. Figure 26 
shows the stream segments and adjacent areas 
that have been designated by the New York Natural 
Heritage Program as Areas of Known Importance 
for sensitive coldwater stream habitats. 

Tidal and Dredge Spoil Habitats

The western boundary of Columbia County extends 
to the middle of the Hudson River. Tidal habitats in 
the county include the deepwater areas of the river, 
as well as subtidal shallows, tidal mudflat, intertidal 
shore, tidal marsh and swamp, and tidal tributary 
mouth. The railroad, built around 1850, constitutes 
much of the Hudson River shoreline in Columbia 
County, but at a few places where the railroad runs 
inland, natural shoreline of rocks (shingle or cobble) 
or steep ledges remains; other parts of the shore-
line are hardened with concrete bulkheads, rock 
riprap, or other artificial revetments; and some are 
sandy dredge spoil deposits. Over time, dredge 
spoil deposits can support upland meadow and 
forest habitats, as well as tidal and nontidal wetland 
habitats. There are also several large freshwater 
tidal marshes and swamps, notably at the Lewis A. 
Swyer Preserve at the mouth of Mill Creek, at Nutten 
Hook and Little Nutten Hook, at Roger’s Island, at 
Stockport, and at Hudson North Bay and Hudson 
South Bay (Figure 24). 

Subtidal Shallows

The subtidal shallows are the zone between the mean 
low water elevation and approximately 6.5 ft below 
mean low water. These areas are nearly continu-
ously flooded, and typically have rooted aquatic 
vegetation with species such as water-celery, water 
stargrass, perfoliate pondweed, Nuttall’s water-
weed, and Eurasian watermilfoil. Water-chestnut — 



86

Columbia County Natural Resources Inventory

sparsely vegetated with plant species—such as 
ninebark, water-hemp, sneezeweed, and false-
indigo—that are well-adapted to environmental 
extremes. Heartleaf plantain† and estuary beggar-
ticks† are two rare plants of these habitats. Birds 
known to nest just above this zone (above mean 
high water) include eastern phoebe, mallard, and 
American black duck† (Kiviat and Stevens 2001). 
Snails and mussels sometimes inhabit the intertidal 
zone.

Tidal tributary mouth

A tidal tributary mouth is the tidal area where a 
perennial tributary debouches to the Hudson River 
and nontidal and tidal waters mix. These areas are 
important foraging habitats for fishes and water 
birds, and important spawning habitats for fishes. 
Emergent plants are typically sparse, but may 
include wild rice, yellow iris, dotted smartweed, 
broad-leaf arrowhead, arrow-arum, and other plants 
of tidal marshes and shores. Great blue heron, 
osprey, bald eagle,† belted kingfisher, and waterfowl 
forage in these areas (Kiviat and Stevens 2001).

bald eagle† hunts over mudflats. The large bacteria 
communities of mudflats play important roles in 
the estuarine food web by breaking down organic 
matter (McLusky 2006). Mudflats help to buffer tidal 
marshes and shores, dissipating wave energy and 
reducing erosion. Mudflats are extensive at Nutten 
Hook and Little Nutten Hook, Stockport Flats, and 
around Rogers Island. Narrow mudflats extend 
along many of Columbia County’s tidal creeks into 
the interiors of tidal marshes and swamps.

Intertidal shore

The intertidal shore is the shoreline area between 
mean low water and mean high water. This is a 
harsh environment subject to frequent (twice 
daily) inundation and drying, extreme heating and 
cooling, ice scour, wind, and waves. Native shore-
line substrates include bedrock ledge, loose rock 
fragments, cobble, gravel, and soil. Sandy dredge 
spoil (see below) is the substrate along significant 
parts of the Columbia County shore, and in some 
places rock riprap has been artificially placed to 
prevent erosion. The intertidal shore is usually 

Tidal mouth of Stockport Creek. Daniel Marcus © 2018
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the common shrubs. Numerous rare mosses have 
been found in Hudson Valley tidal swamps. Swamp 
lousewort† occurs in tidal swamps of Columbia and 
Greene counties. Purple-fringed orchid and Canada 
lily—both rare in the county—are known to occur in 
tidal swamps here. Some of our swamps have one or 
more tidal creeks that bring in fish such as banded 
killifish, mummichog, common carp, and large-
mouth bass (Kiviat and Stevens 2001). Green frog, 
snapping turtle,† and eastern painted turtle use tidal 
creeks and pools within tidal swamps; wood turtle† 
has been found in a Greene County tidal swamp 
and could occur here. Many birds nest, forage, and 
roost in these swamps. Common mammals of tidal 
swamps are muskrat, mink, raccoon, gray squirrel, 
and white-tailed deer; river otter and beaver also 
use these habitats. Our largest tidal swamps occur 
at Nutten Hook, Stockport Flats, Roger’s Island, and 
Mill Creek, but smaller ones are here and there at 
the edges of tidal marshes and creeks. A boardwalk 
winds through the large tidal swamp at the mouth 
of Mill Creek (Lewis A. Swyer Preserve) providing 
rare dry-shod access to the interior of this unusual 
habitat type. On the tidal habitats map (Figure 24), 
freshwater tidal swamp is divided into “wooded 
swamp” and “scrub/shrub” categories, with the 
latter occurring in drier wetland areas and usually 
dominated by willow shrubs.

Dredge Spoil Habitats

Parts of the Hudson River shipping channel have 
been dredged since the late 1800s to keep the 
channel deep enough for large ocean-going 
vessels. The most intensive dredging took place 
between 1929 and 1943 (McVaugh 1947). Dredge 
spoils—mostly sand and silt— from these opera-
tions were placed in marshes, on islands, and along 
shorelines. In some places the deposited material 
reaches heights of over 20 ft asl. Many of the areas 
of dredge spoil deposits have had 30-90+ years for 
vegetation to develop into well-established tidal 
mudflat, tidal marsh, meadow, bluff, and forest 
communities. The dredge spoil areas in Columbia 
County are fairly continuous along the Stockport 
and Stuyvesant shores from the Gay’s Point penin-
sula to north of the Blunt’s Creek mouth (north of 

Freshwater tidal marsh

This is a tidal wetland dominated by non-woody 
plants such as three-square, large bur-reed, river 
bulrush, wild rice, cattails, spatterdock, arrow-arum, 
pickerelweed, and purple loosestrife. Goldenclub† 
is a rare plant of these habitats, known from only 
a few locations in the estuary. Some marshes are 
in narrow zones along the Hudson River shore, 
and others cover many acres in coves and other 
sheltered locations. The latter are usually fed by tidal 
creeks, and sometimes also by nontidal streams 
from the landward side. 

Tidal marshes are used by diverse fish and bird 
species, including songbirds, wading birds, shore-
birds, and waterfowl. Snapping turtle,† painted 
turtle, and muskrat are common in these habitats, 
and beaver, mink, and otter are other regular users. 
Animals of conservation concern include American 
bittern† and least bittern† which nest in Columbia 
County tidal marshes. Bald eagle,† northern harrier,† 
and osprey hunt in tidal marshes. Tidal marshes 
are important stopover places for migrating water-
fowl to rest and forage. Large tidal marshes occur 
at Little Nutten Hook, Roger’s Island, and Stockport 
Flats.

In Figure 24, freshwater tidal marsh is split into 
several categories: “lower intertidal mix” (including 
regularly flooded areas with floating-leaved, submer-
gent, and emergent marsh plants such as spatter-
dock, three-square, sweetflag, and tearthumbs); 
slightly higher-elevation “cattail” and “upper inter-
tidal mix” (dominated by a mix of plants including 
purple loosestrife, cattail, sweetflag, or three-square); 
and “common reed”-dominated marshes at the 
highest marsh elevations.

Freshwater tidal swamp

This is a tidal wetland dominated by trees or 
shrubs. Columbia County tidal swamps are typically 
dominated by red maple and green ash, and usually 
have other trees such as slippery elm, black ash, 
eastern sycamore, silver maple, swamp white oak, 
willows, yellow birch, and eastern cottonwood. 
Silky dogwood, northern arrowwood, nannyberry, 
alder, winterberry holly, and buttonbush are among 
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Figure 24. Hudson River estuary depth and tidal wetland habitats in Columbia County, New York. Map
sections shown from south (A) to north (C). Columbia County Natural Resources Inventory, 2018.
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horseweed, black swallow-wort, and field horse-
tail. Schweinitz’s flatsedge† has been found in one 
dredge spoil meadow in Columbia County (Barbour 
1999), and painted turtle and snapping turtle† nest 
in some of these meadows (Nyman 1999).

Another kind of open (unforested) dredge spoil 
habitat is formed by the steep, high banks (as high 
as 20 ft) fronting on the Hudson River on parts of the 
Stockport and Stuyvesant shores. The spoil bluffs 
are sparsely vegetated and actively eroding, and the 
eroded material has created sandy beaches below 
the bluffs, and broad sandy mudflats in the intertidal 
zone. Bank swallow had nesting colonies in these 
bluffs in at least three locations in Columbia County, 
and belted kingfisher at two in 1998 (Mihocko 1999); 
those colonies may still persist. 

Dredge spoil wetlands

The irregular dredge spoil surface of berms and 
basins includes some areas that hold water for 
extended periods, creating small nontidal marshes, 
swamps, and vernal pools. Tidal marshes and tidal 
swamps have also developed on dredge spoils. 
The plant communities of these wetlands are 
similar in many ways to those of swamps on native 
soils, although dredge spoil tidal swamps tend to 
have more eastern cottonwood, silver maple, and 
box-elder (Barbour 1999). Rare and uncommon 
plants of dredge spoil wetlands in Columbia County 
include lesser purple-fringed orchid, Fernald’s 
sedge,† estuary beggarticks,† swamp lousewort,† 
and heartleaf plantain† (Barbour 1999, Gretchen 
Stevens, pers. obs). Spotted salamander has been 
found to breed in apparently low numbers in vernal 
pools on dredge spoil, but the dredge spoil terres-
trial habitats may be of low quality for salamanders 
in general (Nyman 1999). 

the Swyer Preserve), at Stockport Middle Ground, 
on Roger’s Island (Greenport), and on Seward Island 
(Germantown).

Dredge spoil forest

Many of the dredge spoil areas now support mature 
forests of eastern cottonwood, black locust, slippery 
elm, and black cherry, with occasional other species 
such as black oak, boxelder, and white ash. Eastern 
cottonwood—a fast-growing tree—has reached 
immense sizes (over 4 ft diameter-at-breast-height) 
in some of these dredge spoil forests. Non-native 
species such as Bell’s honeysuckle, multiflora 
rose, oriental bittersweet, and garlic-mustard are 
abundant in places, but native shrubs, vines, and 
herbs such as gray dogwood, river grape, Virginia 
creeper, poison-ivy, enchanter’s nightshade, and 
smooth goldenrod are also common. A few uncom-
mon native plants—such as red baneberry, green 
dragon, one-flowered cancer-root, Schweinitz’s 
flatsedge,† and Sprengel’s sedge—have been found 
in dredge spoil forests of Columbia County (Barbour 
1999, Gretchen Stevens, pers. obs.). Garter snake is 
common in some dredge spoil forests, and there are 
old reports of box turtle† in this habitat, but reptiles 
and amphibians seem to be otherwise scarce 
(Nyman 1999). The sandy deposits with little topsoil 
and the scarcity of decaying downwood and other 
organic debris may limit the habitat value of these 
forests for herpetofauna. Many common songbirds 
of deciduous forest habitats use the dredge spoil 
forests for nesting and foraging. Cerulean warbler† 
and bald eagle† nest in large trees of Hudson River 
dredge spoil forests, and bald eagle† uses trees at 
the edges of marshes, mudflats, and shallows for 
hunting perches and roosts. White-tailed deer are 
abundant. 

Dredge spoil meadow

Upland meadow communities occur on dredge 
spoil along shorelines above the tidal zone, in forest 
openings, and on recent spoil deposits where 
woody vegetation has not yet become well-estab-
lished. The herbaceous vegetation may be sparse or 
dense, and often includes plants such as lovegrass, 
switchgrass, deer-tongue grass, Japanese stiltgrass,  
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deeply-shaded hemlock forests; you will find pond-
lilies in marshes and ponds but not in wet meadows 
that lack standing water; and you will find chestnut 
oak in dry, rocky hillside forests but not in forested 
swamps. Conditions of moisture, temperature, 
light, and the chemistry and texture of soil or rock 
substrates are some of the obvious factors govern-
ing where a plant species might occur and persist. 
Among the less-obvious factors are relationships 
with other organisms; for example, beech drops 
obtains its nutrients solely from the roots of beech 
trees, and pink lady’s-slipper requires certain soil 
fungi for successful germination. Even the effects of 
long-ago land uses and catastrophic events (hurri-
canes, tornadoes, floods) can be detected in plant 
communities of today. Also, the climate gradients 
in the county—south-to-north, west-to-east, low-to-
high-elevation—have noticeable influence on the 
occurrence of certain plant species. While many of 
our plants are fairly common in suitable habitats, 
some are quite rare in the county, the region, or the 
state. Many of the rarities occur where either the 
general habitat or the microhabitat is unusual. 

Plants

Plants are essential to human occupation of the 
Earth, as they are the primary producers of the 
atmospheric oxygen (O2) that we breathe, and 
provide uncountable other services that make the 
world habitable. They process nutrients, build soils, 
provide food and microhabitats for animals and 
other plants, and directly provide food, fiber, fuel, 
tools, and medicines for humans.

Plants of Columbia County, including trees, shrubs, 
forbs, graminoids, mosses, liverworts, and lichens, 
are diverse and occupy the varied habitats of the 
county from the Hudson River to the exposed rocky 
crests on the Taconic summits. The first substan-
tial compendium of Columbia County plants was 
published by the New York State Museum in 
1958, the Flora of the Columbia County Area by 
Rogers McVaugh. The Flora was based largely on 
McVaugh’s field work conducted 1933-1936, but 
he also drew on previous published surveys, field 
notes, and plant specimens of other botanists. The 
Flora includes locations and descriptions of plant 
communities, and other information about habitats 
and landscapes of Columbia County.

More recent plant surveys have been conducted 
since 2003 by Claudia Knab-Vispo of the Hawthorne 
Valley Farmscape Ecology Program (FEP). She has 
developed a checklist of Columbia County plants 
based on McVaugh’s surveys, information gleaned 
from the New York Flora Atlas, and observations 
by herself and colleagues at hundreds of sites 
throughout the county. The checklist is an ongoing 
project, but so far includes over 1500 vascular plant 
species, along with information about locations, 
habitats, and rarity status. (Vascular plants include 
trees, shrubs, graminoids, and forbs, but do not 
include mosses, liverworts, lichens, or algae.) The 
checklist is available for viewing or download at 
http://hvfarmscape.org/columbia-county-plant-list, 
and is updated at irregular intervals.

All of our plant species are tied to particular kinds 
of environments. For that reason, you will find most 
grass species in meadows and shrublands but not in 

Purple pitcher-plant. Farmscape Ecology Program © 2018

http://hvfarmscape.org/columbia-county-plant-list
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Not included in Table C-2 are the county-wide rarity 
ranks assigned by FEP, which can be found on 
the FEP website. Regional rarity lists of plants and 
animals can alert landowners, developers, biolo-
gists, and planners to species and communities 
of regional significance, and inspire local action to 
avert the local declines that may ultimately lead to 
statewide rarity. 

Non-native Plants

According to the FEP checklist, approximately 
25% of the documented plants in the county are 
non-native species that establish and persist 
outside of lawns, gardens, and cultivated land. 
These are plants introduced in the last 350+ years, 
mostly from other parts of North America or from 
Eurasia. Many of the non-native grasses and forbs 
of pastures and hayfields were intentionally brought 
here with European-style agriculture. Many other 
non-natives were brought here as ornamental 
plants and have since spread into forests, shrub-
lands, meadows, wetlands, and roadsides. Others 
were brought here unintentionally as hitchhikers on 
ships, with imported goods, or in travelers’ luggage. 

There are over 1500 species so far on  
the Columbia County vascular plants 
checklist!

From a conservation standpoint, rare species of 
plants and animals are a particular concern because 
they are in the greatest danger of disappearing 
from our landscapes. Some are at or near the edge 
of their range and are living close to the limits of 
their environmental tolerances. Some are surviving 
at locations disjunct from their main populations, 
and may have limited resilience due to a depleted 
gene pool. Some are in rare habitats, or in habitats 
that have been stressed by habitat fragmentation, 
pollution, or extreme weather events. Loss of rare 
species often indicates a degraded environment, 
and can alert us to needs for protection and restora-
tion before other species or communities are lost.

Appendix Table C-1 gives the scientific names of 
all plants mentioned in the NRI, and Table C-2 lists 
the Columbia County plant species of conserva-
tion concern due to rarity at the statewide level. 

Native vs. Non-native species

Native species of plants and animals are those that are indigenous to the region—that is, they have 
arrived by natural dispersal processes and not by human agency. The general notion is that most 
“native” species have been here for thousands of years and are integral to present-day ecosystems, 
and that new introductions often disrupt the relationships within an intact system. It is a somewhat 
loose concept, however, because our knowledge of the biological landscape prior to the arrival of the 
first Native Americans or the Europeans is slight. Notions of native vs. non-native are largely pieced 
together from Native American oral history and folklore, written records of early European explorers 
and settlers, knowledge of intentional and inadvertent species introductions, and inference from the 
observed behavior and interactions of a species with its environment. For some species there are 
pollen records in sediments, or fossil or archaeological evidence. Now that the warming climate has 
caused observable shifts in species occurrences, the distinction is more difficult. With shorter and 
warmer winters and longer growing seasons, certain plants and animals of southern climates have 
been moving into the region, no longer deterred by the harsh climate. Are these new arrivals “native”? 
Many of these species were not physically brought here by humans, but the climate change that 
brought them here has been caused by human uses of land and resources. The migrating plants and 
animals are simply responding to environmental conditions as they have been doing for millennia, 
although now the climatic changes are accelerated.
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Animals

The Hudson Valley is an area of unusual biological 
richness. Although it comprises only 13.5% of the 
land area of New York, it contains nearly 85 percent 
of the bird, mammal, reptile, and amphibian species 
found in the whole state (Penhollow et al. 2006). 
Columbia County shares in that richness, due in 
part to the complex bedrock geology and topogra-
phy, the glacial history, the presence of the Hudson 
River estuary, and the historic and present-day land 
uses that have created, altered, and maintained 
certain habitats that would otherwise be less exten-
sive here.

Animal populations need both intact 
habitats to fulfill their life needs, 
and safe movement corridors among 
habitats.

Like most organisms, each animal species has a 
distinctive life history tied to a particular habitat or 
complex of habitats that fulfills its particular needs. 
The timber rattlesnake,† for example, needs ledgy 

Some of these plants are apparently harmless 
in their new environments, occurring as single 
individuals or in small stands that do not readily 
spread. Some are even beneficial, such as those 
that can quickly colonize and stabilize disturbed 
soil before native plants have time to establish. But 
some—the “non-native invasive species”—repro-
duce and spread rapidly, and threaten native plants 
and communities directly through competition, or 
indirectly by changing habitat characteristics (by 
altering soil chemistry, soil microbiota, nutrient 
cycling, vegetation structure, or plant community 
composition) (Travis and Kiviat 2016). In many cases 
where a non-native invasive species takes over a 
site, it is merely a symptom of a larger problem—
such as damaged or contaminated soils, or excess 
nutrients from polluted runoff. Appendix Table C-3 
lists many of the non-native invasive plants known 
to occur in Columbia County, and their typical 
habitat(s). These plants are known to have invasive 
tendencies, but some are still offered by nurser-
ies and other gardening retailers. Removing them 
from landscaped areas will reduce their chances of 
spreading into nearby habitats and disrupting native 
biological communities. 

American goldfinches at Hawthorne Valley Farm. Julia Meyer © 2018



94

Columbia County Natural Resources Inventory

more animal species from becoming critically 
imperiled. In this plan, NYSDEC maintains a list of 
NYS Species of Greatest Conservation Need (SGCN) 
for rare, declining, and at-risk species. The SGCN 
includes all species on the federal list of Threatened 
and Endangered species, on the state list of Threat-
ened, Endangered, and Special Concern species, 
and others identified by NYSDEC and NYNHP and 
others as species of regional conservation concern 
(NYSDEC 2015). The SGCN species are the focus 
of many ongoing and planned actions by New 
York State to identify, improve, restore, and protect 
important habitats. Included among these actions 
are education and technical assistance for local 
agencies and conservation organizations. Recog-
nizing that land in private ownership supports much 
of New York’s biological diversity, an important goal 
of the State Wildlife Action Plan is to engage the 
public in biodiversity conservation. 

Profiled below are just a few of the animal groups 
that represent different kinds of life histories, 
habitats, and regions of the county. A dagger symbol 
(†) denotes animals that are listed as SGCN. More 
complete lists of species of conservation concern 
and explanations of the rarity ranks are in appendi-
ces C and D. 

areas with southern exposures for denning, open 
rocky crests for basking and breeding, and a variety 
of forested and unforested habitats for hunting. The 
bog turtle† spends most its life in fens and adjacent 
wetlands, only moving overland to other fens for 
population dispersal or if its home fen is degraded 
or destroyed. The cerulean warbler† needs decidu-
ous forests with mature trees for nesting and forag-
ing here in its summer habitat, before migrating to 
the tropics for winter. A population will persist only 
if its habitats remain intact and its movement corri-
dors safe. 

The New York State Wildlife Action Plan, first devel-
oped in 2005 and recently updated (NYSDEC 2015) 
identified conservation actions that would prevent 

Ebony jewelwing at Hawthorne Valley Farm. Julia Meyer © 2018

Rare species

Columbia County is home to numerous animals 
and plants that are rare in the county, the 
Hudson Valley region, or the entire state; a few 
are rare at the national or global level. Some of 
the rare species are near the northern or 
southern edge of their distribution range; some 
require habitats that are rare or declining; and 
some are just naturally present in low numbers 
or lack mobility, so are especially vulnerable to 
habitat loss or degradation. 
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Bees

Bees are the most important pollinators of both wild 
and domestic plants, because they collect both 
nectar and pollen as food, and have physical struc-
tures especially evolved for transporting pollen 
(Mader et al. 2011). In the process of visiting flowers 
to feed themselves and collecting pollen to feed 
their young, bees transport pollen between plants 
as they move from flower to flower on their collect-
ing rounds. Many other insects, including butter-
flies, moths, beetles, wasps, and flies, visit flowers 
for the nectar and also carry pollen incidentally 
between flowers, but are usually less efficient as 
pollinators because they lack the highly developed 
structures for transporting pollen in large amounts.

Native bees are more effective than 
honey bees at pollinating many crops 
and native plants .

New York State is home to an estimated 416 wild 
bee species. Of these, 21 species are introduced 
(including the honey bee) and 395 are considered 
native. To date, approximately 150 species have 
been found in Columbia County by the Farmscape 
Ecology Program. Holdrege (2009) described the 
native bees found in surveys of farmland and flood-
plains in Columbia County. The FEP describes some 
of the common species and maintains a current list 
of bees in the county at https://hvfarmscape.org/
native-bees.

Native bees are more effective pollinators of many 
plants, including domestic crops, than are honey 
bees, and many species of native bees are also able 
to forage earlier and later in the day, earlier and later 
in the season, and in wetter and colder conditions 
than honey bees (Mader et al. 2011). 

Native bees feed on and collect nectar from a variety 
of plant species, but a few specialize on a particular 
species, genus, or family of plants for their pollen 
sources. For example, squash bees specialize on 
pollen from squashes, pumpkins, and cucumbers; 
a species of sweat bee specializes on primroses, 

Invertebrates

The term “invertebrates” refers to all the animals 
that lack a vertebral column—an immense group 
that constitutes 97% of all animal species on Earth 
(May 1988). It includes insects, crustaceans, earth-
worms, millipedes, mollusks, tardigrades, and many 
other groups. The ecological importance of inverte-
brates cannot be overstated. Biologist E. O. Wilson 
(1987) referred to them as “the little things that run 
the world.” They act as decomposers, soil builders, 
pollinators, distributors of seeds, grazers, predators, 
and prey.

Although some invertebrates such as butterflies and 
dragonflies are colorful and charismatic, and others 
such as earthworms, termites, and mosquitoes are 
considered useful or bothersome, most inverte-
brates go about their lives unnoticed by us, despite 
their indispensable roles in our ecosystems. Indeed, 
some groups of organisms are so poorly known that 
many species, here in the county and elsewhere, 
have yet to be recognized and described by science. 
Mentioned below are descriptions of just a few of the 
invertebrate groups that are known to serve outsized 
functions in Columbia County habitats. 

Bumble bee on Veronica. Peter Barr © 2018

https://hvfarmscape.org/native-bees
https://hvfarmscape.org/native-bees
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the nectar and pollen, thus passing on the toxins to 
all organisms consuming those materials. Further-
more, only ca. 5% of the substance is absorbed by 
the target plants, and the remainder disperses into 
the environment where it affects many other organ-
isms (Wood and Goulson 2017).

Native bees and honey bees visit flowers in all 
habitats of the county but the nesting habitats of 
individual species are more specialized. The major-
ity are ground nesters, and need suitable soil condi-
tions to support their tunnels and brood cells. Bare 
or sparsely vegetated, friable soil provides impor-
tant nesting habitat for many bees, wasps, and other 
insects. Other bees nest in hollow stems of woody 
plants or in channels created by beetles or other 
animals in standing trees or downwood (Mader et 
al. 2011). In general, maintaining diverse open and 
forested habitats that are free of toxic contaminants 
may be the best way to help sustain our populations 
of native bees, honey bees, and other insects that 
we rely on for pollination and a host of other services.

Dragonflies and Damselflies

Dragonflies and damselflies (“odonates”) play key 
roles in ecosystems. They are predators in both 
their nymph and adult stages, and are themselves 
important prey of fish, amphibians, birds, bats, and 
other organisms. They are sensitive to the water 
chemistry, temperatures, and flows in their stream, 
pond, or wetland environments, as well as the kinds 
of vegetation, and the kinds of aquatic predators 
present. For these reasons odonates are sometimes 
used as indicators of habitat quality and the health 
of aquatic ecosystems. 

Dragonflies and damselflies are aquatic in the larval 
(nymph) stage, and each species has its own affini-
ties for moving or still water; rocky, sandy, or silty 
substrates; sun or shade. Some are more sensitive 
than others to conditions of water temperature, 
water clarity, or dissolved oxygen levels. Some are 
disproportionately found along the Hudson River, 
and others are closely tied to special inland habitats 
such as acidic bogs, seeps, or rocky streams. As 
adults, many stay around wetlands, ponds, and 
streams, but some are more often seen hunting 

and the pickerel bee specializes on pickerelweed. 
Some native bees are more efficient pollinators 
than honeybees for certain plants with tightly-held 
pollen, such as tomatoes, potatoes, and blueber-
ries, because they are able to use a special “buzz-
pollination” technique, vibrating their flight muscles 
at a certain frequency to release the pollen that is 
largely inaccessible to honeybees and other polli-
nating insects. 

Populations of many native bee species in North 
America have been declining at local and regional 
scales, due to causes such as habitat loss, pesti-
cides, pollution, invasive species, pathogens, and 
climate change (IPBES 2016). Exposure to these 
multiple threats can make the bees more vulnerable 
to any particular threat, such as pesticides. Bees 
are especially sensitive to pesticides (fungicides, 
herbicides, insecticides) and other toxins which 
they can absorb through their exoskeleton, and also 
consume in contaminated nectar or pollen. The 
exposure is not only from above-ground applica-
tions to plants, but also from soil fumigants that can 
be harmful to ground-nesting bees and other benefi-
cial soil biota (Mader et al. 2011). “Neonicotinoid” 
pesticides, now the most widely used class of pesti-
cides worldwide, are absorbed by the treated plants 
and eventually stored in the plant tissue as well as 

Twin-spotted spiketail at High Falls Public Conservation Area. 
Farmscape Ecology Program © 2018
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levels and seasonal hydroperiods in streams and 
ponds; maintaining good water quality in streams 
and ponds; avoiding the introduction of predatory 
fishes; and maintaining diverse, intact terrestrial 
habitats near streams and ponds. 

The Farmscape Ecology Program hosts a web page 
devoted to the local odonate fauna (https://www.
hvfarmscape.org/dragonflies-and-damselflies-
odonates). It provides links to a species list and a 
poster illustrating most of the county’s species.

Butterflies and Moths

Butterflies and moths are some of our most charis-
matic and conspicuous insects, and they play 
important but sometimes hidden roles in ecosys-
tems. They can contribute to the pollination of 
certain plants, serve as prey to other organisms—
including other insects, spiders, reptiles, amphib-
ians, mammals, and birds—and, especially through 
their voracious caterpillars, consume and process 
large amounts of vegetation, making nutrients avail-
able to other parts of the food web. Some species of 
butterflies and moths are closely tied to particular 
habitats or plant species, and many are very sensitive 
to environmental contaminants, such as pesticides.

Adults of butterflies and moths feed primarily on 
nectar and, although a few specialize on particular 
plant species, most are generalists, visiting whatev-
er nectar-producing flowers are available during the 

over meadows or along hedgerows or forest edges. 
As with most other animals, understanding the 
habitats can help you predict where certain odonate 
species are likely to occur.

Dragonflies and damselflies have an 
aquatic stage, with each species requiring 
specific water and substrate conditions.

The FEP has been surveying for odonates in Colum-
bia County wetlands, ponds, streams, and meadows 
since 2003, and in 2005-2009 the county was 
included in the New York Dragonfly and Damselfly 
Survey conducted throughout the state by agency 
biologists and trained citizen volunteers (White et 
al. 2010). Altogether, 101 odonate species have 
been found in Columbia County, which is 51% of 
all the odonate species (194) known to occur in the 
state (White et al. 2010). 

Appendix Table C-4 lists the dragonflies and 
damselflies known to occur in Columbia County, 
and the habitats where they are most likely to be 
found. Some are abundant or occasional around the 
county, but many have been seen only rarely, and a 
few are acknowledged to be of statewide conserva-
tion concern.

Loss and degradation of wetland and stream 
habitats seem to be responsible for the declines 
of many North American odonate species. Accord-
ing to the Xerces Society (2014), at least 20% of all 
North American odonates are considered to be at 
risk of extinction. The larvae of most dragonfly and 
damselfly species are sensitive to changes in the 
hydroperiods of their stream and pond habitats, 
and to water pollution and siltation. The adults eat 
a great variety of insect prey but are sometimes 
limited by food availability. They do best where 
diverse habitats—such as wet meadows, upland 
meadows, shrublands, and forest—are in close 
proximity to each other, providing plentiful perch-
ing and basking sites and varied prey throughout 
the active season. The best measures for support-
ing local odonate populations are maintaining water 

Halloween pennant. Betsy Janes © 2018

https://www.hvfarmscape.org/dragonflies-and-damselflies-odonates
https://www.hvfarmscape.org/dragonflies-and-damselflies-odonates
https://www.hvfarmscape.org/dragonflies-and-damselflies-odonates
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butterflies also need safe places for egg-deposi-
tion, pupation, and overwintering. Although not 
well understood, sites for basking and mating may 
also be important; for example, some butterflies 
are “hilltoppers” and congregate on open hill tops 
for mating. Pupation usually occurs in tall herba-
ceous vegetation, shrubs, trees, or woody debris, 
so leaving untidy patches of undisturbed soils and 
vegetation in fields or at field edges will help to 
maintain appropriate microhabitats. The few butter-
flies and moths that overwinter as adults find shelter 
in tree cavities, under loose bark, under logs, rocks, 
or similar features. 

Our eastern monarch butterfly migrates to upland 
forests of Mexico for the winter. The population 
is under stress from loss of forest habitat in their 
wintering grounds, mortality from exposure to cold 
and wet conditions during large storms in recent 
years, and loss of milkweed (the larval host plant) 
in their summer habitat due to intensification of 
agriculture. The monarch life history helps illustrate 
the complexity of ecological relationships that also 
affect many other butterfly and moth populations.

New York State has over 2500 species of butterflies 
and moths, occurring in all kinds of wetland and 
upland habitats. The Farmscape Ecology Program 
has documented 112 butterfly species from their 
own and others’ observations, and 630 moth species 
in Columbia County. Appendix Table C-5 lists the 
butterflies of the county. Photos and descriptions 
of many local butterflies and moths are on the FEP 
website (https://hvfarmscape.org/butterflies and 
https://hvfarmscape.org/moths), and expanding 
lists of species are available from FEP.

Mollusks

Mollusks are a diverse group of invertebrates that 
include clams, mussels, snails, and slugs, among 
many others. They occur in upland, wetland, and 
aquatic habitats, and play important roles in aquatic 
and terrestrial ecosystems. Freshwater snails, for 
example, are a food source for many other animals—
e.g., crayfishes, fishes, amphibians, waterfowl, 
turtles, and mammals—and they consume algae and 
organic debris obtained from the surfaces of rocks, 

adult flight periods. The larvae (caterpillars) of many 
species are much more specialized, and require 
particular species or genera or families of plants. 
For example, the caterpillars of the monarch butter-
fly feed on milkweeds; those of the Baltimore check-
erspot feed on white turtlehead; those of the tawny 
emperor feed on hackberry; and those of the decep-
tive snout moth feed on basswood. Some other 
host plants for butterfly larvae are nettles (for red 
admiral, eastern comma), cherries (tiger swallow-
tail), oaks (certain hairstreaks and duskywings), 
ashes (mourning cloak), and grasses (skippers). 
Clovers, asters, violets, and willows are also hosts 
for many other butterfly species of the county. 
Appendix Table C-5 lists the known host plants for 
Columbia County butterflies.

Good sources of larval food plants and nectar 
sources are key components of butterfly habitat, 
and local butterfly populations will persist only if 
their host plant species are present. Land manage-
ment to encourage such species will help to ensure 
that butterfly food sources are not limiting. 

Most butterfly species overwinter here as eggs, 
pupae, or adults (Cech and Tudor 2005) so, in 
addition to food sources during the active seasons, 

Pearl crescent at Hawthorne Valley Farm. Julia Meyer © 2018

https://hvfarmscape.org/butterflies
https://hvfarmscape.org/moths
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water streams and rivers; and then migrate to the 
ocean where they grow to maturity. Some examples 
are striped bass, American shad, Atlantic sturgeon,† 
alewife, and blueback herring. Potamodromous 
fishes, such as white sucker and yellow perch, 
migrate from the freshwater reach of the Hudson 
into tributary streams to spawn. Catadromous 
fishes spawn in the ocean but migrate to freshwa-
ter habitats to spend their adult years. The Hudson 
has just one catadromous species—the American 
eel†—which arrives here from the Sargasso Sea in 
the tiny, translucent “glass eel” stage, and spends 
many years in the Hudson River and tributaries 
where it matures before migrating back to its ocean 
spawning grounds. In addition to those large migra-
tions between waterbodies, seasonal movements 
between different reaches of a single stream are 
also important for certain resident fish species as 
they search for suitable water depths, water temper-
atures, and feeding areas.

American eels† can sometimes move 
overland to circumvent dams and  
waterfalls, but for other fishes these 
dams are absolute barriers.

The Hudson River tributaries, such as Stockport 
Creek and the Roeliff Jansen Kill, are important to 
the lives and well-being of these fishes and also to 
the ecology of the Hudson River. Dams on Hudson 
River tributaries, however, many of which have been 
in place for over 300 years, present insurmount-
able barriers to the upstream movement of most 
fish species, and have disrupted these spawning 
migrations that occurred for thousands of years 
before European settlement. Unlike other fishes, 
the American eel can move overland to circumvent 
some dams and waterfalls, and does so in small 
numbers on many of our tributaries. 

Other fishes of Columbia County do not depend 
on migrations to and from the Hudson River and 
the ocean, but spend their entire lives in nontidal 
streams, lakes, and ponds. Some, such as bridle 

plants, and other substrates. Many species—those 
with gills—are sensitive to low levels of dissolved 
oxygen, and even small amounts of petroleum 
hydrocarbons, certain metals, agricultural fertilizers 
and pesticides, and suspended sediments. They 
are thus considered to be good indicators of water 
quality. The snail species with lungs are more toler-
ant of pollution (Johnson 2009). 

Most land snails (including shelled snails and slugs) 
live in the leaf litter of forests, organic debris (thatch) 
of oldfields, and in wetlands, but some also use 
gardens, agricultural fields, and lawns. They feed 
on live and dead herbaceous material, bark, rotting 
wood, fungi, algae, and other things, and they are 
eaten by a large array of invertebrate predators, 
along with salamanders, turtles, small mammals, 
and birds (Hotopp et al. 2018). Most of our land 
snails are native to the region, but a few non-natives 
have become pests to farmers and gardeners. For 
example, the slugs most familiar to many of us are 
the several non-native species that are often pests 
in gardens and crop fields. 

Hotopp et al. (2018) have documented the land 
snails of New York from existing literature, museum 
collections, and recent field studies. Appendix Table 
C-6 lists aquatic mollusks and land snails observed 
in Columbia County, as well as those observed in 
nearby counties that are also likely to occur here. 

Fishes

The fishes of tidal and nontidal waters of New York 
have been studied for centuries, and publications 
by Smith (1985) and Carlson et al. (2016) compile 
much of present-day knowledge of the presence 
and distribution of fish species throughout the 
state. The fishes of Columbia County occupy our 
swift-running hillside streams and our sluggish 
and meandering lowland streams, as well as lakes, 
ponds, and the Hudson River. 

Tributaries to the Hudson River provide impor-
tant spawning habitat for certain migratory fishes. 
Anadromous fishes are those that come from the 
ocean to spawn; spend their early years in fresh-
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wild native brook trout† and other sensitive stream 
organisms. The map does not indicate areas with public 
fishing rights, however, and many of these mapped 
areas are unsuitable for recreational trout fishing 
due to small fish populations and small fish size. 

Appendix Table C-7 lists the fish species known to 
occur in tidal and nontidal habitats of Columbia County.

Amphibians and Reptiles

Of the 69 species of amphibians and reptiles occur-
ring in New York State (Gibbs et al. 2007), at least 
42 of them (60%) occur in Columbia County. The 
county has thirteen species of salamanders, nine 
toads and frogs, eight turtles, and twelve snakes. 
Although each species has its own habitat affini-
ties, as a group these animals use all parts of the 
landscape, including the freshwater tidal river and 
associated tidal wetlands, intermittent and peren-
nial streams, nontidal wetlands of all kinds, upland 
meadows, shrublands, forests, and exposed ledges 
and talus. Appendix Table C-8 lists each of these 
species and their habitats, and below are brief 
descriptions of just a few that represent various 
parts of the Columbia County landscape.

On a wet night in early spring you may 
see spotted salamanders and other 
pool-breeding amphibians moving to 
intermittent woodland pools to breed. 
When crossing roads on those perilous 
journeys, many are killed by vehicles.

For example, the mudpuppy† is a large, entirely 
aquatic salamander of rivers and lakes. It occurs 
here in the Hudson River but nowhere else in the 
county. The northern dusky salamander is closely 
tied to forested streams and seeps, where adults 
spend much of the daytime beneath rocks and 
woody debris, and emerge at night to forage, rarely 
moving more than a couple of meters from the 
stream or seep. The spring salamander is very rare 
in Columbia County, known only from cool, rocky 
streams in Copake. The two-lined salamander is 

shiner and fathead minnow, inhabit slow-moving 
streams or ponds, and are somewhat tolerant of 
polluted waters. Others such as brook trout† and 
slimy sculpin need faster-flowing, clean, cool, well-
oxygenated streams. 

Brook trout and other species that need 
clean, coldwater streams are declining.

Trout streams are a disappearing resource in the 
Hudson Valley due to water pollution, stream-bed 
siltation, removal of forest canopies in the stream 
corridors, altered stream flows, and other conse-
quences of human activities. The degradation of 
streams coincides with the decline of wild-repro-
ducing populations of brook trout† and other organ-
isms of high-quality coldwater streams. 

To support recreational fishing, NYSDEC stocks 
trout annually in several Columbia County streams 
and ponds. In 2018, for example, the plan was for 
spring stocking of yearling and older brown trout 
(non-native) in Claverack Creek, Kinderhook Creek, 
Kline Kill, Roeliff Jansen Kill, Taghkanic Creek, and 
Queechy Lake, and stocking rainbow trout (non-native) 
in Ore Pit Pond, Queechy Lake, and Weed Mines 
Pond. Brown trout compete with brook trout† for 
habitat and food resources, and may interfere with 
the growth of slimy sculpin, another fish of coldwater 
streams (Zimmerman and Vondracek 2007).

Figure 26 shows zones along selected streams and 
lakes that have been designated by NYSDEC as 
Areas of Known Importance for sensitive coldwa-
ter stream habitats. Those mapped areas include 
wild brook trout locations identified in NYSDEC fish 
surveys since 1980, as well as zones along associ-
ated stream and waterbody segments that are most 
likely to affect the stream habitat quality. The map 
does not account for stream habitat fragmenta-
tion that might be caused by dams and inadequate 
culverts preventing trout from occupying some 
of these areas. The identification and mapping of 
these coldwater stream habitat areas is intended to 
promote conservation and stewardship to maintain 
or restore high quality streams that may support 
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often. Both species use all kinds of upland habitats, 
and even our yards and gardens. The smooth green 
snake† uses wet meadows more than other habitats. 
It is not uncommon in Columbia County, but is often 
unseen because it spends much time under rocks, 
logs, and other cover objects and, when not shelter-
ing, its bright green color blends with the meadow 
vegetation. Black rat snake† and black racer† use all 
kinds of upland habitats during the warm months, 
and overwinter in deep rock crevices or rock talus, 
or sometimes other sheltered areas including the 
basements of buildings (Gibbs et al. 2007). 

Although many of our snakes are capable swimmers, 
the northern watersnake is the only aquatic snake in 
the county. It occupies a great variety of habitats with 
permanent water—lakes, ponds, streams, marshes, 
and other wetlands and, although sometimes found 
on land, it rarely moves very far from wet areas. 

The only venomous snakes in Columbia County are 
timber rattlesnake† and copperhead†. The rattle-
snake occurs here only in and near the Taconic 
range, where it uses rocky areas for basking, breed-
ing, and overwintering, and many other habitats 
for hunting throughout the warm months. Copper-
heads† spend much of their time in forests near 
exposed ledges and talus. So far, they are known to 
occur only in the southern part of the county, and 
southeastern New York is the northern limit of their 
range (Gibbs et al. 2007).

The turtles most commonly seen by Columbia 
County residents are the painted turtle and snapping 
turtle. These species use a wide range of tidal and 
nontidal wetland and pond habitats. Painted turtles 
are often seen basking on logs, rocks, or shorelines, 
and both species are often seen crossing roads 
during their nesting migrations in the spring or 
early summer. They nest in unshaded upland areas 
near their home wetlands, including roadsides, 
lawn, meadows, and railroad causeways. Our other 
turtles are less conspicuous, and more specialized 
in their habitat needs, and all but the painted turtle 
are listed as NYS Species of Greatest Conservation 
Need. 

another species of forested streams and seeps, but 
is sometimes found in unforested streams or even 
long distances from water (Gibbs et al. 2007). 

Jefferson salamander,† spotted salamander,  marbled 
salamander,† and wood frog constitute the special 
group of “vernal pool-breeding amphibians” in this 
region because of their need for intermittent 
woodland pools (vernal pools in forested settings) 
for breeding and nursery habitat. These are typically 
small, isolated pools that hold water in the winter 
and spring but dry up during the summer and, 
consequently, do not support fish. These four 
amphibians are especially vulnerable to fish preda-
tion on their eggs and larvae, so the fish-free 
environment eliminates one important threat to 
reproductive success. Although they use the pools 
for breeding and nursery habitat, the adults and 
metamorphosed juveniles spend most of the year in 
the surrounding upland forests, so the pool and 
forest are equally important to maintaining local 
populations. Columbia County is outside the normal 
range for the marbled salamander,† but it has report-
edly been found in the Town of Taghkanic (Conrad 
Vispo, pers. comm.), and could show up in other 
parts of the county with the warming climate. 

While some of our amphibians spend most of their 
time in and near water, the red-backed salamander 
and slimy salamander spend all their time in upland 
(non-wetland) habitats. Many others, including the 
pool-breeding group (above), gray treefrog, and 
spring peeper, need wetlands and ponds for breed-
ing but are otherwise terrestrial.

Common garter snake and DeKay’s brown snake 
are probably the two most abundant snakes in the 
county, but garter snake is the one we see most 

Spotted salamander breeds in woodland pools and spends the 
rest of the year in upland forests. Betsy Janes © 2018
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habitats for foraging in summer. The box turtle†—
uncommon in the county—is the most terrestrial of 
our Columbia County turtles, spending most of its 
life in upland forests, shrubland, and meadows, but 
it uses wetlands or ponds at times in the summer, 
especially during heat waves or droughts.

The critical habitat for the bog turtle† is a fen, an 
uncommon kind of wetland characterized by calcar-
eous (calcium-rich) groundwater seepage and low 
herbaceous and shrubby vegetation, and a distinc-
tive plant community with species such as shrubby 
cinquefoil, grass-of-Parnassus, and bog goldenrod. 
The turtles typically spend the entire year in the fen 
and adjacent wetlands, but sometimes need to move 
overland to reach other fens. Columbia County is at 
the northern limit of the bog turtle’s† range in the 
Hudson Valley. Although there are historic records 
of fens elsewhere in the county (McVaugh 1958), 
the only known fens today are in the Harlem Valley 
in the eastern tier of towns. 

The musk turtle†—named for the odorous musk 
emitted when it is disturbed—is an aquatic turtle 
of large streams, lakes, and associated wetlands. 
In Columbia County it occurs in the Hudson River 
and tidal wetlands, and in inland lakes, ponds, and 
streams, and rarely moves far from those habitats. 
The map turtle† is restricted here to the Hudson 
River and tidal tributary mouths, where it can be 
seen basking on rocks, logs, and pilings; it nests 
onshore in unshaded sandy soils. 

The wood turtle† mainly uses nontidal perennial 
streams. Although it spends much time in and near 
streams and overwinters in streambanks, during the 
warm months it also travels widely to other wetland 
and upland habitats for foraging and nesting. These 
travels expose the turtles to the many hazards 
posed by vehicles on roads, driveways, agricul-
tural fields, and golf courses. (Wood turtle† has 
also been found using a freshwater tidal swamp 
in Greene County, and may occur in tidal swamps 
of Columbia County.) The spotted turtle† uses a 
variety of wetland and upland habitats. It overwin-
ters in a wetland; nests in unshaded wetland or 
upland habitats in the spring; spends long periods 
in upland habitats, and moves between wetland 

Many of our turtles are rare or  
declining due to habitat fragmentation, 
nest predation, mortality on roads, and 
collecting.

Painted turtle. Peter Barr © 2018 Snapping turtle. Moy Wong © 2018
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characteristics can help you predict the kinds of 
birds that are likely to nest, roost, or hunt there. 

The population status of Columbia County bird 
species—that is, their presence, abundance, or 
rarity—depends on a great variety of factors, includ-
ing some that are beyond our control. Stresses 
from loss or degradation of wintering habitats in the 
southern US or the tropics or stopover habitats on 
migration routes can weaken the birds or reduce 
the numbers that reach their Columbia County 
breeding grounds and nest successfully. For some 
species this region is near the southern or north-
ern limits of their breeding range and climate toler-
ances, so the birds may be especially vulnerable 
to weather extremes and other stresses. For many 
birds the habitat conditions here are a large factor 
in determining their population status, and our uses 
of the land may strongly influence the survival and 
persistence of local populations. 

Factors affecting Columbia County bird habitats 
include fragmentation (e.g., for large meadows 
or large forests), loss of suitable habitat due to 
succession (as of meadow to shrubland, shrubland 
to young forest, young forest to mature forest), 
human disturbances, pesticides, water pollution, 
and climate change, among others. In many cases, 
combinations of factors may be at play. Observa-

Birds

The New York State Ornithological Association has 
records of 252 bird species breeding in New York 
State, and the Breeding Bird Atlas (BBA) (McGowan 
and Corwin 2008) shows 152 species confirmed 
or probably breeding in Columbia County in one or 
both of the 1980-85 and 2000-2005 BBA surveys. 
These include waterfowl, shorebirds, wading birds, 
raptors, songbirds, and others. Additional species 
overwinter here or travel through during migrations. 
The Alan Devoe Bird Club keeps a record of birds 
seen throughout the county, and lists them in each 
issue of their monthly newsletter, The Warbler.

Like other animals, most bird species are associ-
ated with particular kinds of habitats that suit the 
species’ life history. Some species are well-adapt-
ed to human-settled landscapes, where they take 
advantage of lawns, gardens, shade trees, hedge-
rows, pastures, cropfields, or even buildings and 
bridges. Others need permanent water (pied-billed 
grebe†) or the interior areas of large meadows (grass-
hopper sparrow†) or large forests (black-throated 
blue warbler†) to help defend their nests from 
predators that frequent the habitat edges. Some 
need forests with large trees (cerulean warbler†) 
and others do best in young forests or shrublands 
(American woodcock†). Some prefer forests with 
abundant shrubs in the understory, and some prefer 
open understories. Knowledge of habitat types and 

Male (left) and female (right) northern cardinals. Susan Bues  
© 2018

Song sparrow on lilac, Queechy. Betsy Janes © 2018



104

Columbia County Natural Resources Inventory

ing populations of human-subsidized predators 
such as raccoon and striped skunk. Conservation 
of grassland birds is discussed in the Conservation 
Principles and Measures section, above.

Meadows are also essential foraging, hunting, 
or courtship habitat for several other birds. For 
example, American woodcock† uses meadows for 
springtime courtship displays, and meadow edges 
(along with shrublands and forests) for forag-
ing throughout their active season. Meadows in 
near proximity to shrublands, young forests, and 
streams may be preferred. American kestrel† hunts 
in meadows and uses hedgerows, forest edges, 
or isolated large trees for hunting perches and 
nesting. Eastern bluebird nests in tree cavities 
or artificial nest boxes in or at the edges of large 
meadows. Eastern kingbird nests in trees or shrubs 
of meadows, shrublands, or orchards, and hunts in 
open areas.

Among the birds that nest in shrublands are 
common species such as northern cardinal, 
common yellowthroat, song sparrow, and chestnut-
sided warbler, and the less common or  rare species 
such as prairie warbler,† blue-winged warbler,† 
golden-winged warbler,† and brown thrasher.†  The 
populations of many shrubland-nesting birds have 
declined in recent decades with the disappearance 
of shrubland; fire suppression and declining agricul-
ture over the last 60-80 years has reduced shrubland 
extent to an 80-year low in the Northeast (King, no 
date; NRCS 2012). Most upland shrublands are 
temporary habitats that, without occasional natural 
(e.g., fire, tornado) or artificial (e.g., brush-hogging) 
disturbance will transition to young forest over two 
to three decades. 

Breeding and wintering birds of conservation 
concern in Columbia County are listed in Appendix 
Table C-9.

tions of eastern whip-poor-will,† for example, in the 
two Breeding Bird Atlas surveys declined by 57% 
throughout the state. Reasons for the declines are 
unknown, but some possible causes are forest 
maturation, increases in industrial pollution and 
pesticide use, decline in saturniid moths (a major 
food source), loss of open-understory forest due 
to fire suppression, and loss of forests due to land 
development and agriculture (Medler 2008, Cink 
et al. 2017). Declines of ruffed grouse† have been 
attributed to loss of young forest habitat. 

The term “grassland breeding birds” refers to 
several ground-nesting bird species that require 
large meadow areas to reproduce successfully and 
maintain local populations in the long term. These 
include species such as northern harrier,†  bobolink,† 
eastern meadowlark,† vesper sparrow,† savan-
nah sparrow, grasshopper sparrow,† and upland 
sandpiper† that use meadows for nesting as well as 
feeding. The dramatic declines of grassland breed-
ing birds in the Northeast since the 1960s have been 
attributed to loss of large meadows due to intensifi-
cation of agriculture, abandonment of agriculture 
and subsequent transitions to shrubland and young 
forest, conversion to developed uses, and burgeon-

Downy woodpecker, New Lebanon (top); American robin eggs 
(bottom left); redpoll (bottom right). Susan Bues © 2018
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to the white-nose syndrome (WNS), a fungal 
disease that has spread rapidly through eastern 
caves since 2006 and has devastated the popula-
tions of many bat species. The long-eared bat,† for 
example, has suffered 99% mortality from WNS in 
some hibernacula. NYS regulates land use near 
known  bat-occupied caves and sets rules for cave 
visitation to protect bats (https://www.dec.ny.gov/
animals/106090.html); (https://www.acris.nynhp.
org/report.php?id=7407); (https://www.dec.ny.gov/
press/111753.html).

The New England cottontail† is a rare rabbit in 
Columbia County and is listed as a Species of 
Special Concern in New York. It occurs only east of 
the Hudson River, and is the only cottontail rabbit 
native to New York and New England. It is very 
similar in appearance to the non-native—and much 
more common—eastern cottontail, although the 
New England cottontail† has shorter ears and has 
a black spot between the ears. The species’ range 
has shrunk by 86% since 1960 (Fuller and Tur 2012). 
The main reason for its decline appears to be loss 
of habitat, but competition with eastern cottontail 
may also play a part. The New England cottontail† is 
a habitat specialist, requiring dense shrub thickets 
and young forests with dense, shrubby understo-
ries (Litvaitis 2001). NYSDEC has been conducting 
surveys to identify places where the New England 

Mammals

Mammals occur in all kinds of habitats in Columbia 
County, including human-made structures. Many 
mammal species are well-adapted to human-settled 
landscapes, and some, such as white-tailed deer and 
raccoon, even thrive on the bounty of our cropfields 
and gardens. American beaver, muskrat, river otter, 
and mink are rarely far from streams, ponds, lakes, 
or marshes, and New England cottontail† is usually 
in shrubland. Others, such as bobcat, black bear, 
eastern coyote, and foxes range widely over the 
landscape for hunting and foraging, although they 
may retreat to a remote place for denning. Meadow 
vole populations can be immense in large meadows, 
where they are a favored prey of coyote and foxes. 
Snowshoe hare is rare in Columbia County, and 
mostly stays at the higher elevations of the Tacon-
ic Mountains, while eastern cottontail occurs in 
non-forested areas throughout the lower elevations. 
Most of our mammals spend their entire lives here, 
but three bat species—eastern red,† silver-haired,† 
and tri-colored bats†—migrate to southern places 
for the winter. 

Bats are the mammals of greatest conservation 
concern in the county. Of the nine bat species 
known to occur here, all but two are listed as NYS 
Species of Greatest Conservation Need (SGCN). 
Those that spend the winter in caves are subject 

Black bear in Ghent forest. Peter Barr © 2018

http://www.dec.ny.gov/animals/106090.html
http://www.dec.ny.gov/animals/106090.html
http://www.acris.nynhp.org/report.php?id=7407
http://www.acris.nynhp.org/report.php?id=7407
http://www.dec.ny.gov/press/111753.html
http://www.dec.ny.gov/press/111753.html


106

Columbia County Natural Resources Inventory

plants. Those alterations to the plant community 
also affect bird nesting habitat, the invertebrate 
fauna, and the prevalence of tick-borne diseases 
(Waller and Alverson 1997). The ecological threats 
from the large deer population are discussed further 
in the Threats to Resources of Concern section.

Appendix Table C-10 lists all the mammals known to 
occur in Columbia County.

Significant Biodiversity Areas

The NYSDEC has identified twenty-three “Signifi-
cant Biodiversity Areas” (SBAs) throughout the 
ten counties of the Hudson River estuary corridor. 
Three of these occur partially in Columbia County: 
the Taconic Ridge SBA, the Harlem Valley Calcare-
ous Wetlands SBA, and the Upper Hudson River 
SBA (Figure 25). These  are by no means the only 
significant areas for biodiversity in the county, but 
have been recognized for especially high concen-
trations of important, unusual, and vulnerable 
biological features. 

Rare and high-quality habitats and 
species are clustered in the Taconic 
Moutains, Harlem Valley, and Hudson 
River corridor, but also occur in many 
other parts of Columbia County.

The Taconic Ridge SBA runs along the eastern 
border of Rensselaer, Columbia, and Dutchess 
counties, and is notable for its large areas of 
contiguous, high-quality forests. These forests, 
which extend into Connecticut, Massachusetts, 
and Vermont, support numerous species of region-
ally rare and state-listed rare and uncommon plants 
and animals, and are a primary recharge area for 
the wetlands and streams of the lowlands to the 
west (Penhollow et al. 2006). The large forests 
provide wintering and breeding habitat for diverse 
songbirds and raptors and the ridge serves as an 
important bird migration corridor. 

cottontail still occurs, and has been working with 
local landowners to create, restore, and maintain 
shrubland habitat suitable for this species.

White-tailed deer occupy a unique place in the 
ecology and history of the region. They are an indig-
enous component of northeastern ecosystems, 
have long provided humans with food, clothing, 
shelter, and tools, and are still a significant resource 
for recreational hunting; 3259 deer were taken 
by hunters in Columbia County in 2016. But their 
populations have exploded in and near our settled 
landscapes in recent decades, creating nuisanc-
es for property owners and gardeners, economic 
losses for farmers, road hazards, and ecological 
problems in forests, and contributing to public 
health hazards due their role in the life cycle of the 
black-legged tick which transmits Lyme disease to 
humans and other mammals. 

White-tailed deer grazing and browsing (“herbivory”) 
profoundly affects forest structure and succession. 
When deer populations are high, selective brows-
ing and seed predation prevents the regeneration 
of many of our forest tree, shrub, and wildflower 
species, and encourages infestations of non-native 

Muskrat in Philmont Reservoir, Claverack. Susan Bues © 2018
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The Hudson River Estuary and Tidal Wetlands 
SBA extends from the Battery at the southern 
tip of Manhattan to the federal dam in Troy. The 
Hudson River is one of the largest freshwater tidal 
river systems in the Northeast. The tidal commu-
nities here—the river channel itself, the freshwa-
ter tidal wetlands, tidal creeks, and tidal tributary 
mouths—are considered regionally and globally 
rare, and support numerous rare species of plants 
and animals. The wetlands serve as nursery habitat 
for Hudson River fish and shellfish, nesting and 
foraging sites and migration stops for birds, and 
important sources of nutrients for the Hudson River 
food web. They also filter, process, and break down 
pollutants, absorb floodwaters and storm surges, 
and protect and stabilize the shoreline. 

The Harlem Valley Calcareous Wetlands SBA 
encompasses large areas of the valley and adjacent 
ridges in eastern Columbia, Dutchess, and Putnam 
counties. In Columbia County it covers over half the 
Town of Ancram and a large area in southeastern 
Copake. The carbonate bedrock underlying valley 
areas of the SBA is responsible for the calcium-rich 
groundwater that feeds many of the wetlands, the 
carbonate ledges, and the calcium-rich soils of both 
wetlands and uplands that support unusual ecolog-
ical communities and many rare species of plants 
and animals. This is the main locus of fens in Colum-
bia County—unusual wetlands fed by calcareous 
groundwater seepage that are known to support 
several species of rare plants and animals, includ-
ing the bog turtle† (NYS Endangered). The adjacent 
rocky ridges have unusual rocky barren communi-
ties, and provide habitat for northern copperhead† 
and timber rattlesnake† and other rarities.

View from Old Croken across Drowned Lands, Ancram. Farmscape Ecology Program © 2018
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Figure 25. Significant Biodiversity Areas designated by the New York State Department of  Environmental
Conservation. These are landscape areas with high concentrations of  rare species, exemplary habitats, or
other exceptional values for regional biodiversity. Many other parts of  the county are also important for
biodiversity. Columbia County Natural Resources Inventory, 2018.
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Data Sources:
Areas of  Known Importance were
created from documented locations in
the NY Natural Heritage Program’s (NYNHP)
biodiversity databases and delineated using
knowledge about a rare animal or plant's life history
and landscape requirements. NYNHP, 2013, available from
gis.ny.gov. Sensitive coldwater stream habitat identified by NYNHP,
2017. For road, boundary, and waterbodies data sources see Figure 1.
Map created by Hudsonia Ltd., Annandale, NY.
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Inventory, 2018.
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a beech-maple mesic forest in New Lebanon and 
Canaan, several forest, rocky summit, and woodland 
communities in the Taconics, an inland poor fen in 
Gallatin, and several lowland forest and wetland 
communities in the southern towns. Some of these 
were designated because they are rare in the region 
or the state, and some because they are particularly 
high-quality examples of common habitats.

Among the Areas of Known Importance shown in 
Figure 26 are the zones designated for organisms 
of coolwater streams.  The mapped areas include 
locations identified in NYSDEC fish surveys since 
1980, and streamside areas most likely to affect the 
quality of the stream habitat. Most of the mapped 
areas have no public fishing rights, however, and 
many are unsuitable for recreational trout fishing 
due to small fish populations and small fish size. 

The NYNHP Areas of Known Importance and 
NYSDEC Significant Biodiversity Areas carry no legal 
weight, but the designations are intended to guide 
planning, environmental reviews of land develop-
ment projects, and other land use decision-making, 
and to promote conservation and stewardship of 
lands including and surrounding these areas. The 
intention is to alert landowners, developers, munici-
pal agencies, and other land use decision-makers 
to the potential for impacts to rare species and rare 
communities, so that the most sensitive areas can 
be protected. 

When new land uses are contemplated within an 
SBA or an Area of Known Importance, people are 
encouraged to contact NYSDEC or NYNHP to learn 
more about the particular elements of concern 
in the vicinity. These areas are not to be inter-
preted, however, as the only areas of conservation 
concern, or the only areas where rare species may 
occur. Many parts of the landscape have never 
been surveyed for significant communities or rare 
species, so other occurrences are simply unknown. 
For these reasons, the maps of Areas of Known 
Importance should never be used as a substitute for 
onsite habitat assessments or rare species surveys 
where such studies are warranted.

Areas of Known Importance 

While the SBAs cover broad areas with multiple 
features significant for biodiversity, the New York 
Natural Heritage Program (NYNHP) has identified 
more localized Areas of Known Importance for 
biodiversity throughout the state. These are areas 
deemed to be important for the continued persis-
tence of rare plants, rare animals, and significant 
ecosystems, identified through analysis of known 
occurrences of exemplary ecological communities 
or rare plants and animals, their life histories and 
habitats, and the physical and hydrological features 
of the landscape (Figure 26). 

The actual species of concern in each Area of 
Known Importance is not divulged here because 
of the sensitivity of the information. Rare species 
are vulnerable to illegal collecting, harassment, or 
removal, so the NYNHP and NYSDEC are careful to 
keep this information confidential unless there is an 
important reason to make it known to a landowner 
or the public.

Rare or exemplary natural communities include 
several Hudson River tidal habitats and a shore-
line calcareous cliff, a calcareous cliff in Chatham, 

Areas of Known Importance are based on 
known locations of rare species and significant 
ecological communities, but most parts of the 
county have never been surveyed for these 
occurrences.

Canada geese over Knickerbocker Lake. Henry Kazer © 2018




