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It is often said that the lives of everyday peafiappear into the background of sweeping histbriaeratives; the
same could also be said of the landscape in whigh ltved. This paper explores the interactionsaifiral
communities and agriculture in Columbia County, Nlviderstanding this on-going dynamic between coasien
value and use value can help highlight both padéstinergies and conflicts in historical and futlanedscapes.

Farmland is not randomly spread across the landscegither are wild organisms (Figure 1). Withiaithmeans,
farmers seek out the soils, the topography, thediggy, and the climate best suited to the cropss/estock they
wish to raise. Plants and animals likewise onlg v certain habitats, where ‘habitats’ are forrhgdhe species-
relevant physical and biological aspects of thelé@ape. There are two stages of interactions; fashers and
native organisms will have greater or lesser cdiace in the places they seek; second, farmersnfiagnce the
habitat quality for the native species on the ldnad they work. While there is a dominant one-wlawfto this logic
(.e., farming affecting native species), the akctitaation is more complex because both farmedsraative
organisms reflect the offerings of the landscapktence, as noted, will to some degree covary. [Esser degree,
especially in more modern agriculture, native speanay also influence the quality of the farmlairel,(as pests or
beneficials). Finally, changes in natural physpalcesses (e.g., climate), if not in native speci@éselectively
affect the viability of certain agriculture.

= -
Figure 1. An elarged and modified version of Emmons’ 1843 Agtm:rlal Map of New York. Areas separated by redsinedicate
different agricultural regions. Columbia Countyhighlighted in yellow. Emmons put the eastern sifithe County into a distinct
agricultural region from the western portion; as tiill shading suggests, this area also has andistcology.



The idea of ecological analogies will be prominiarthis paper, and so it bears defining. An ecalaganalogy in
our context refers to human-shaped habitats whnbliie not the ones that a given organisms co-ewbligh, offer
enough similarities or analogies to be ecologichlhctional. For example, wet pastures, while rehg beaver
meadows, are sufficiently similar to be home fansarganism that originally followed beaver; likeej hay fields
are not prairies but yet some fields ‘work’ forte@n grassland birds. The value of this approac¢hasit refines a
central question from ‘are we creating/destroyiabitat for species X?’ to ‘what was the prehistdrabitat of this
species and how have our actions increased oreddbe land’s similarities to that habitat?’ Thewars to those
guestions then become tools for considering homifag and nature conservation might better coincide.

In this paper, we focus on agriculture and nathistory in Columbia County NY since about 1820.ekfproviding a
description of the ecological, physical and agtio@l backdrop, we explore four inter-related aspet these
interactions during the past 200 years:

1) The Starting Point: Establishing Initial Analogies and Breaking the Natural Mold. Where was Columbia
County farming around 1820? What natural habitatidieplace? Which analogies did it create?

2) Evolving Ecological Analogies on Active FarmlandFrom the above starting point, farmed land evolved
both as new markets and new economic context®ladw modes of production and as the techniques of
agriculture within modes modernized. How did thelsanges affect the ecological value of farmscape
analogies?

3) Abandonment: Wild-Crafted Analogies. Ecological succession on abandoned farmlandoléaet creation
ofnew habitats that were neither, strictly speakaggicultural nor wild. What analogies did theself-
expiring’ habitats provide?

4) Where are We Now?The processes outlined in the first three sectiomspled with events in the non-
agricultural component of the landscape, have preduhe current farmscape. Which native species ioe
provide for and how might it evolve?

The first three themes are layers rather than eliscrsolated time periods. While they have chrogicil
components, one should consider the processegpsitiag to greater or lesser degrees on top of ehen. As will
be summarized in part four, our current situatethe map resulting from these superimposed laien today,
some of the differentiation of agriculture and t@ag interactions with nature that are describadthe beginning of
19" century are still relevant.

Clearly human activities other than agriculturedafluenced the ecology of our landscape — eadging for
timber, charcoal, tannins, and fuel had direcuiafice, although it sometimes overlapped with forkestring for
agriculture. However, given that land owned (butalways worked) by farms accounted for more tha¥h @f the
total land in the County during certain periodgsth statistics do give us some insight into a salbiat portion of the
landscape. More recently, trends in landscapirntjesgent patterns, road traffic, pollution and otfectors have had
measurable impacts. For practical reasons, thesfotthis paper is on agriculture and we do natulis these other
influences in detail. Agriculture has had a majdiuence on our land’s ecology; however our foausat meant to
imply that it has been or is uniquely important.

Time Frame and Location.

Our primary geographic interest is Columbia Couktgwever, in many cases our ecological and agticailidata
for the County are insufficient to draw specifiactusions, and so we turn to information colleategionally. As
such, our work may be lacking in precision butis,hope, broadly true for our general area.

Our picture of the Columbia County (and regionafjdscape takes on a new level of detail by 182thande we
have chosen this date as our starting point. Niytaid the census begin to collect much more detiagigricultural
information around this time, but in the 1830s 48d40s, New York, Massachusetts, and Vermont alligudd
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natural history descriptions cataloguing their pdaand animals. Regional, multi-state zoology amidiy works had
also became more common by this time — Wilséatgerican Ornithology1808/1813), GodmanAmerican
Mastology(1828), Holbrook’sNorth American Herpetolog{d836/1842) and AudubonRird’s of America(1840)
were all published during this period. In botarmg tvork of Amos Eaton (who was born in Columbia @tgwand
spent much of his professional life in Rensselaaur@y) and of his disciple John Torrey began toudeent the plant
world. While the census provides detailed countgesfit information of agriculture and not naturatory, if we
assume that, to a certain degree, there was a corpaitern of agricultural production in eastern NWéstern MA,
and parts of CT and VT, then the regional natuistbhy writings can help us attach ecological infation to the
agricultural numbers.

The nineteenth century landscape of Columbia Cobatiyhowever already been molded not only by ntwaa 150
years of European colonization of certain regidmg,also by centuries of indigenous occupationtdiliss of early
settlement (Ellis 1878, Spafford 1813) suggest, éuaeast on the western flatlands and along lmoakeks, some
European settlement occurred in or near areasquslyiopened by Native Americans.

Columbia County is located on the East Bank ofHbdson River, southeast of Albany and roughly 12@smorth
of New York City. It is bounded to the East by Batke County, Massachusetts, to the North by Résess€ounty
and to the South by Dutchess County. (Figure &)surface area of approximately 412,000 acrevideti into 19
towns roughly arrayed in three north/south tiersnfdsingly, these towns are named after particulges that
they wholly or at least partially contain. The miwsportant historical works about the County arksEL878) and
Stott (2007); these serve as the basis for mutheohistorical background presented in this paper.
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Ecological Background.

Since well before the beginning of the time perodsidered here, Columbia County has been priminigsted.
Indeed, pollen records from the region indicate, thtter the last glaciation, trees returned toatea roughly 12,000
years ago, and trees typical of our current fdseglan to appear around 8,000 years ago. Diffeoeest ecologists
classify forests in different ways. For examplewdad et al. (2005) describe Columbia County forastbeing
Central Hardwoods (extreme Southwest), TransitiardWwoods (most of the southwest half of the Couaiy)
Northern Hardwoods (throughout most of the northkal of the County). Others describe the pred@miriorest as
“Beech-Maple” or “Eastern Hardwoods”. Whatever tia@nes, the basic pattern is that of drier-foresidrsuch as
Oaks and Hickories in the lower, southerly and emgiportions of the County, while trees typicalsoimewhat
cooler and moister forests (e.g., Beech and Mapke)nore common in the higher, northerly and elgspertions.
While White Pine is found throughout the Countysgems most common in the Northeast, and may beddiy
Spruce and Hobblebush. Tulip Tree, Hackberry, dodi€ring Dogwood are among the woody plants the¢rin
from the South (e.g., see Figure 2).
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Figure 2. The distribution of certain plants in @obia County indicating the different botanicalgitfes of the landscape. Modified from
McVaugh 1958.

The lines of faunal separation are sometimes sbéeause animals tend to be more mobile. Howelvisr, t
juxtaposition of northern and southern elementspeated with, for example, the northerly Juncak@anada
Warblers breeding in some of the eastern, hileerain, while Bog Turtles, Box Turtles, Marbled &abnders, and
Copperheads inch in from the South. Amongst theediies, we are at the zone where the more ndytvariants of
the Red-Spotted Purple (i.e., the White Admiralj ahthe Common Wood Nymph overlap with their seuith
counterparts. Moose and Fisher extend into the dusm the North and East.

Overall, Columbia County lies along what biogeodpes describe as a tension zone (e.g., see Ceghill 2002 for
map of ‘tension zone’ in Northeast), i.e., a regidrere two biogeographic zones overlap and elenmixtsThis
backdrop is important to keep in mind as we disthissnfluences of agricultural land use on nasipecies: not
surprisingly, it was probably the southerly elensentccurring predominantly in the lower, warmer #atter
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Hudson Valley, which most strongly felt the landse@hanges. However, there were more subtletiethase will
form the core of this paper.

No doubt the changes that occurred in our landsoapethe past 200 years influenced a variety gaoisms.
However, only some of these were conspicuous entwugtiract the attention of contemporary natutali§hus our
zoological emphasis on vertebrates and a selecgtd@uwspicuous insect groups is not meant to intpy these were
the only organisms affected, but rather that, giveir visibility, they are our best indicatorswiiat happened.

Demographics
The beginning of the fdcentury found Columbia County in the midst of éoist population boom (Figure 3). The
frontier, with its uncertainties arising from paofrastructure and conflicts with the indigenousples, had moved
west, and large numbers of Yankees from Massadisumati Connecticut had been complementing the gnBindch
and Palatine German populations. In 1800, Colur@oianty had approximately 30-35,000 people, rouglaly of its
current population, and roughly 10 times its estedgopulation merely 50 years before (Columbiar@pwas part
of Albany County in 1750; this calculation is basedtotal Albany County population at that time ahne proportion
of that total area’s population accounted for byuGtbia County at the time of its creation in 1788Y.1870, the
population would peak at nearly 48,000. It therpghex to under 40,000 in the early™a@&ntury before beginning a
rebound as urban workers returned to the farm duhia Great Depression (Stott 2007). Populationkmid steeply
between 1950 and 1990 to reach current levelsufivy 63,000.
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Figure 3. Estimated (most points prior to 1790) aedsus-based population of Columbia County, NY.

Most settlement prior to 1800 appears to have bedre Hudson Valley portion of the County, extergdeastward
along valleys and waterways. For example, promptetthe establishment of the Livingston Manor, eastiv
settlement had spread through the fertile Harledteyand up to the then-disputed Massachusettselindiryl 1800.
Settlement, sometimes by ‘squatters’ with no recoghclaims to the land, began in the Northeash&owof the
County after about 1760 (Ellis 1878), but most tevimerein were not officially established untileaifthe revolution.
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Geology

Grossly stated, Columbia County’s geological swefisca combination of tumultuous tectonic evends thised
mountains, created seas and shoved and foldedyand scale, and of glaciations that crushed amaigbled the
surface, smoothing hills, piling up till, creatiagd blocking water flows. Given their influence agriculture and
ecology, topography and soils are perhaps the ratestant geological themes for our purposes. Theckarly
interrelated.

The County is evenly divided in half, with a westétudson Valley portion where elevations are gdhebalow
200 meters and the land flat or gently rolling, #mel hilly eastern portion where elevations reash meters and
much of the land is strongly sloping (Figure 4)in@tology reflects this division with the easteartgending to be
cooler and wetter than the western portion. We ladneady alluded to some of the consequences tlinmate for
the distribution of plants and animals; furthermalepes, ravines, marshes, vernal pools are bitdta that tend to
be more common in certain landscapes and harbworave sets of organisms. Agriculturally, the grogriseason
varies by more than two weeks between differertiaes of the County.

Soils in part reflect this topography. The sloplagds tend to have thinner soils because of glacaliring and of
natural and human-accelerated soil erosion and memt Glacial activity accounts in large part floe variation in
soil texture across the landscape with sandy ssiecially common on the former banks of Glacidd_Albany
which flooded much of the Hudson Valley. Anotherfjondactor influencing soils has been the distribatof
limestone bed rock. The presence of limestone asa® soil pH (e.g., from an acidic pH of 5.5-6.a taircum-
neutral” pH of 6.5-7.5). Within this range, highgtls tend to make soil nutrients more accessiblglfots,
influencing both natural and agricultural botanymestone is derived from the ancient sea bottomis found
primarily along the eastern side of the County (Fég5), mixed with non-limestone bearing rock ia fraconic
Formation. Even where it is not indicated in thdroek map, smaller bits and pieces of limestond terbe mixed
into the landscape (USDA 1989; Fisher 2006).

Figure 4. A map showing the topography of ColumBaaunty. Bluish areas on the western edge of thex@palong the Hudson, are as low
as 10m above sea level. The ‘high peaks’ along#stern edge exceed 600m.



Figure 5. A bedrock geology map of the County. Tiftet eight bedrock types are calcareous. Createtd i USGS-created GIS layer of
New York State bedrock geology.

Agricultural Evolution.

This paper will emphasize different themes in titeriaction of the ecological and agricultural lacagse. As
background, we provide a brief overview of ColumBiaunty’s agricultural history. The chronology @frigulture
and related activity shown in Figure 6 is certaiatguable in detail but provides a rough depictbthe various
agronomic activities. Because of the focus of gaper, we have not included indigenous agriculitutlis review.

The Dutch who were the first to settle much of @@nty were initially drawn by the fur trade rathiean the
prospects of agricultural land. Early farms app#ydollowed the European model of the time, bediersified
farms that focused on providing family needs, altiffobetween-farm and even international trade supghted this
production. Already in 1680, Columbia County farsyetere sending wheat gathered at least four nmlaad down
river (Danckaerts 1680/1959) and in 1813 Spaffeqbrts “the state of agriculture in this county owsupplies a
vast amount of surplus products, principally graieef, pork and livestock well adapted for the \Aladta market.”
Grains (rye, wheat, Indian corn, oats, barley) weirged with small-scale vegetable and livestoakdoiction. Later
in the colonial period and early in the post retiolbary era, some specialization in wheat productiay have
occurred, with production sold down river. Ampleabproduction was apparently occurring by latetia 18"
century. Early maps (e.g. Figure 7) show the limkafinterior lands to the river causeway (Elli¥&8Bruegel
2002, Stott 2007). The colonial Dutch and Englisbulght somewhat different farming styles with thienthe
County (Figure 8), and some of these differencesstlt visible today (Figure 9).



0

8<

)6 <* =

685>40 8)9* 0< 4 8698 06

49 *4):9: 9

:)98 *

#$

%

&

& %

#&& # "% |

$5 |

%

$$ &' %

0)4506 . 7

89

+7# & -

&! %

: %

%

%

Iy

#

!

#

&
9

%% %]

: )098 06 : 8 : 8:
[

#H

$$ N +& " -

% &

%+ & # e

4)78 9 *.9 0)

% & 3%

#

$ % D+

$$ %

Figure 6. An approximate chronology of agricultiméColumbia County.

6

1 7&8 17

9

& . %

110/1 #&& # 2 #2 &

& %



Figure 7. Columbia County from DeWitt's 1802 mapN&w York. The network of roads that ‘drained’ #igricultural produce of the
County westward to the ports along the Hudson ides\.

Figure 8. The relative densities of horses and imgrkxen in 1855. The Dutch (in the eastern andrakportion of the County favored
horses, while the Yankees (more easterly) favorethpobviously, the pattern wasn't hard and fast,itddoes seem to be reflective of
culture and, perhaps to some extent, topography.
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Figure 9. Yankee (left) and Dutch (right) field tayt patterns visible in aerial photographs of tle&i@ty from the 194Qs
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Soil exhaustion together with the possibly resultase of wheat diseases and pests (e.g., wheaamdsHessian Fly)
began to reduce the importance of commercial grasduction by the end of the "t8entury. The “market
transition” beginning early in the 1800s marked bheaking away of farms from a predominantly sutlesise model
and the growth of specialization (Breugel 2003 kPeson 1995, Wermuth 2001). Hay — a crop that vedis im
demand for New York City’s growing horse power auwitable for worn-out soils — began to dominatthmtowns
along the Hudson, its production farther inland Wwasipered by the difficulties of transport. Certguains
continued to be important in the central, ‘flatlatavns. Rye, primarily for paper and rye strawttfaugh some was
ground for flour), and feed oats benefited fromalaadustrialization (paper mills in Stockport, Gieam,
Kinderhook and other sites) and the needs of udgaimes (Stott 2007). Columbia County was, esdgntart of

an early ‘oil field’ that fed the growing energyrdands of urban transport.

The opening up of markets to agricultural producfimm farther west in New York and in the Unionsaeeralded
by the completion of the Erie Canal in 1826 andHh®yrapid spread of railroads. For compact, retdfinon-
perishable goods well-suited to the rich soils,teesfarms quickly out-competed what Columbia Cglsnboney
lands’ could produce. By 1833, substantial amoohtkur, wheat, barley, and “coarse grain” wereught east on
the canal (Hedrick 1933), probably dooming muchu@ddia County grain production. However, no suchteres
advantage existed for hay, and semi-perishableggsach as butter, cheese, and fruits were stitldfegped from
nearer to the city markets. The second quartdtef 8 century witnessed the sheep boom. In 1835 there are
estimated four sheep for every person living in@oainty. The sheep boom, which was experienced ¢maut
much of New England, came about for a variety asoms (e.g., discussion of Russell 1976 and Briz&). In
the tensions around the war of 1812 with Englaine British placed an embargo on the United Statesnpting
local textile industries to begin. Following thaanythe US placed tariffs on British wool whichtkd until 1846. At
the same time, new sheep breeds such as the Meraresntroduced into the County and the Northdashert
Livingston, head of the Livingston Manor which opad the southern third of the County, was instntakin
promoting the new breeds. The boom dissipated @klgwas it had begun as tariffs were lifted andsteen sheep
farming established itself.

The period after the sheep boom and through thié War was probably the peak of agriculture in @aunty. The
economic collapse of 1837 brought relative afflleeand reaffirmation to farmers — the prices of agtural
products did not drop to the same degree as tHasther items and of land. This resulted in botbager buying
power for the farmer and a re-emphasis on landsagiece of production rather than a unit of spdmniaAccess to
markets was expanding. Much of the Greek Reviv@litggcture found around the County was construdtethg
this period. Fed by and feeding this agricultuctivity was the emphasis on ‘scientific agricultufehe works of
Leibig in Germany, its promulgation by people sashlesse Buel (Albany-based editof bé Cultivatoj, and the
advent of Agricultural Societies and Fairs througiithe state all gave renewed dynamism to New “agriculture.
The hay, cheese and butter that had begun tongb@riance prior to the sheep craze grew into theecggiece of
Columbia County farming, complemented by oat, @rd rye production. Markets for the last grain wawested by
the mid-century advent of rye-straw paper manufaajuand the resulting spread of paper mills in@oainty (Stott
2007). The Civil War produced little obvious chamgegricultural production, although the drainyoiing men and
subsequent urban resettling no doubt influenced fée. Reduced availability of labor probably encaged the
mechanization that had begun before the War. Te gikough picture of the agricultural landscapthiattime, in
1875 a bit more than 1f the improved farmland was pastured and ned8$ was hayed; rye was grown on
about 15% of the land, oats and corn on 5-10% oacitirds grew on perhaps 5%. (Some land was prpbalykd
andpastured, other land may have produced more tharcimp, so these numbers are not strictly addjtive

A series of economic changes resulted in majotsshifagriculture during the end of the™#&nd beginning of the
20" century. Rye paper was replaced by pulpwood pdjer.conversion of horse power to gas power méattie
demand for hay, rye straw and oats decreased igatthe 1900s, although some rye was still beindeahito flour
(van Wagner, n.d.). In response to these and otterges, apple production began to increase stiadtigrwith
total harvest nearly tripling by 1945. Apple protlac was apparently promoted as a profitable mddarming on
former rye and potato land (Rogers McVaugh pemnhroanication; van Wagner, n.d.); the modern distrdyuof

12



orchards in the County more closely parallels 188 in rye than it does 1875 land in orchardsiliated by
refrigerated and relatively rapid train servicgquid milk production and transport began to replkleemore modest
production of butter and cheese but continueded the New York markets. Milk bottling began in theunty prior
to the end of the 1800s. Whereas fruit productaserin the more westerly towns, dairying becamealtminant
farming in the eastern hill and valley towns, mahwhich were already the primary locations of §t@ck raising.
Importation of grains from the West helped maképgoduction dairy farming practical on Columbiau@by’s
limited soils (by middle of the 2Dcentury, up to 30% of energy supplied to NY daioyvs was coming from
purchased grains, Fowler 1952). Orchard and daoglyction was the mainstay of the County’s agrigétfor much
of the 20" century.

During the last decade or so of the 1900s, the @atnwnal dairy and orchard farms began to dwintike
introduction of bulk tanks and milk house sanitagulations in the late 1940s/early 1950s pusheallsarmers
who were unable to make the required investmenbbhtisiness (Stott 2007); a drop in dairy farm bers and a
consolidation of farms occurred during that periBdyure 10). While dairy farms still make up thejondy of the
sales and acres in 2007 (2007 US Ag Census), tlse agnamic agricultural sector appears to be theaied niche
farms which supply, for example, vegetables to Eashmarkets and Community Supported Agricultures(8.)
initiatives. By 2007, vegetable farms, fruit farmasd dairy farms were all roughly equal in numimethie County,
whereas in 1992 fruit farms had been 4.5 times roonemon than vegetable farms and dairy farms had Bdimes
more common. The change in these ratios occurredadboth an increase in the number of vegetabtestéfrom
17 in 1992 to 42 in 1997) and a decrease in ffronf 79 to 46) and dairy (from 102 to 44) farms othee same
period. Former dairy farms were often being puredashole or in subdivision as residential propsrteetrend
reflected in the reported increase in “wild hayt\est from 778 acres in 1987 to over 5000 acrd98v. Much of
this hay acreage probably does not belong to timeefiaactually cutting the hay. This overall trend/ards
concentrated production and away from extensivaahoperations is reflected in the steep drop iamfarm size —
after having been above 200 acres since 1969pdd to 192 acres in 2007 (Figure 6).

Figure 10. Average Columbia County farm size anchiper of farms (from state and federal censuses).

13



In 1820, the landscape probably reflected a difiedsfarm designed to answer family needs, progdiarplus for
market if possible but without sacrificing the pigign of basic requirements. Whereas today, farrsrsgich a
reduced activity that farmers tend to pick and deoiheir land; in the nineteenth century most laad occupied by
farms and most families were farming families. Evfdarmers were not located on prime soil, they kamake do
and so farmers adapted their production technituése terrain. Using the detailed census data ft865 as a point
of reference (supplemented by the sparser eadia),dve can basically divide the county into tHigens of
farming — hay growing in the southwest portionla# tounty associated with a relative concentrasfaneadows
and hay production (Figure 11); grain productiothi@ north central portion of the county associatét relatively
high amounts of ploughed land and grain (mainlgoate and corn) harvest (Figure 12); and externsineepherding
in the eastern hills associated with high concéioima of pasture and sheep (Figure 13). Dairy pctdn as a
commercial enterprise was probably still nascamd, \ehat existed was generally in the western poriothe
County (Figure 14; see also the east/west distinmphasized on the title page image). Judgingglyal statistics
and anecdotal evidence, some these major pattepesiged to have existed earlier, although sheepraican early
hub of activity around Clermont (Robert Livingsteas an important promoter of sheep), and earlyec@ttich
included not only milk cows but oxen and beevegeaped to be concentrated in the Northeast. In,l&8%53e
orchards appeared to be scattered across the &gejsand probably reflected more of backyard coophndme
consumption than a market crop.

Summing up these various activities, “improved age? (the census term for opened and managed fadinla
seemed to be concentrated in the Valleys of Nevaheh and Hillsdale (at the head of the Harlem Walpus old
lands of Claverack, Livingston and Clermont. Theriships of the northern part of the County weré&@#o or more
in improved acreage. The southeast corner of thentyavas noticeably less settled (Figure 15).

As we consider the relation of the farmscape tanaaecology around 1820, we will repeatedly ast timestions:
first, where did a given type of agriculture ocamd hence which natural habitats was it probalglaeng or greatly
modifying? And, second, what ecological analogielstidle new agricultural habitats create and whigfanisms
were able to take advantage of those analogiesfe\ia@ natural habitats being influenced by farmaogd the new
habitats created by farming would evolve over the tenturies that followed, by 1820 60% of the Ggwmas
already in ‘improved acreage’ since then that pelamge has never exceeded 75%. Thus, understamairsgatrting
point helps explain much of what followed on thedand what remains today.

The most commonly designated agricultural coveesywere cropland, pasture, and hay meadow. Belevdiscuss
each of these initial cover-types in turn.

Early Croplands

While families did have vegetable gardens wherg gieduced the likes of cabbage, turnip, and dibeds, the
most extensive plantings were field crops, ofteairgg, although potatoes sometimes reached largatsxEarly
farmers in the County also planted flax for homesliens. Cropland was always ploughed, and thetieis of this
cover-type would be determined by the type of aong the growing technique.

Grains (i.e., wheat, rye, oats, barley, and buclathsere probably the most desirable crops botenms of their
central importance, directly or indirectly via Isteck, to the home and their marketability. Howegeains
demanded the best soils. A modern map of “Primialtural soils” (Figure 16; admittedly probablyfféiring
somewhat from how a nineteenth century farmer nggade the soils), indicates the clustering of gi@och soils in
a band roughly 2 to 8 miles east of the Hudsoniauide Harlem and Lebanon Valleys. These are xatiflat,
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Figure 11. 1855 land in hay meadow (left) and hagdpction (right). Hay production was concentraaéshg the Hudson, with an outpost in
New Lebanon perhaps associated with the Shakers.

Figure 12. Area of ploughed land in 1855 (leftpygghed land was used largely, although not entflgrain production (potato
production, for example, was also quite high inr@lent. The 1845 distribution of grain (corn, whezts and rye) production is also shown

(right).
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Figure 13. 1855 land in pasture (left) and 182@plaensity (right). Because we are trying to degbiet'starting point’, we illustrate the
1820s data when available; pasture area was natureghin 1820. The 1855 distribution of sheep &atwn) was largely similar to that in
1820, although Clermont was relatively less impatreend, in parallel with the pastures, substastiglep densities extended along the entire
eastern side of the County.

Figure 14. Milk cows in 1845 (left) and diary pration (with butter and cheese expressed as milkvabtants; on the right) in 1855. Again,
we use the 1845 data for cows to illustrate théestidata available, no dairy production data vearailable for that year. The 1855
distribution of milk cows (not shown) is largelyrsiar although the relative densities in the nogbktand southwest are higher.
Interestingly, the southeast corner of the Couwntgsth’'t show high milk cow densities until the ceeti1875.
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Figure 15. Percent improved acreage 1820 (thesmadern county outlines; outlines were somewhdédiht in 1820 and statistics were
re-estimated for modern counties)

Figure 16. A map indicating the distribution of USIdesignated “prime agricultural” soils in the CéywnShading indicates relief, most
such soils are located in the valleys.
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Figure 17. An 1881 “bird’s eye view” of Valatie the town of Kinderhook. The Hudson appears to fideng the upper right hand corner
of the image. Much cultivation occurred on thedatieely flat lands.

well-draining soils. Ploughed land dominated thedkcape of the north-central townships being alit®sthe
landscape of Kinderhook and 1/10 — 1/20 the lan@afaan and New Lebanon. A “bird’s eye view” majyafatie
in the town of Kinderhook gives one an impressibths landscape (Figure 17).

Unlike in the Taconic Hills, where large blocksfofest now exist and hint at what may have beeretpgor to
extensive clearing, much of the best flatland sanésstill being farmed and so guessing at theméw ecologies is
more difficult. Our reconstructions of early forest the County suggest that Oak (largely White )Gadd Hickory
dominated on much these soils (Figure 18). Whitk @av appears to be much less common in the Cdhaty
previously (Figure 19). At least part of this daelican be ascribed to widespread removal of thee/\Dak-
dominated forests on rich farmlands (Figure 20).haee no direct report about the native herbacptargs that
grew in these forests before they were cleared.dv¥ew Lucy Braun (2001, p. 253) suggests that theskn Valley
white-oak forests were similar to forest commuitié valley floors in the Harrisburg Peneplain. Hstrof plants
found in the herb layer of a white-oak forest rentnia Pennsylvania is our best approximation ofrtagve plants
that might have been common in our white-oak feréatild Geranium, Perfoliated Bellwort, False Sotmis Seal,
Hog Peanut, Blue-stem Goldenrod, Asters, and Triefoil. While these are species that do not thwed in dry,
acidic soils typical of our present-day second-dglowak-hickory forests, they are all still foundgackets of richer
forest soil in Columbia County, but their numbers mow probably significantly lower than during fm@onial
times. From our own observations, several spedie®lets tend to co-occur with above species, mnght have
been more common in pre-colonial times. Violetslareal food for Fritillary butterflies which mayakre benefited
from their abundance if there were ample nectgpiagts available.

Pine forests apparently occurred in the CountyhB@hite Pine and Pitch Pine may have accounteddore of
these reports. Mather (1842) describes White Rirests with “some oak” on the clayey soils alorg tudson.
McVaugh (1958) describes a 1933 forest on claydyg soStuyvesant where the dominant trees were lblegm
White Pine and White Oak; some of these trees dzdekl to the early 1700s. No doubt the compositiaihis forest
type overlapped with the White Oak-dominated faresentioned above. Inland, at least in the neidindomi
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Figure 18. The early (late 18- very early 18 century) distribution of trees in Columbia Coubgsed upon deed records. Records from
outside of Columbia County are from Cogbill et2002.

Figure 19. The contrast between historical (basede®d records) and current forests (based on U&FService FIA data and our own
data.
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Figure 20. The proportion of land in crops vs. $h®f White Oak as markers in early (mainly late A§)0deeds. Census data from the 1845
towns have been consolidated to reflect the femere encompassing towns that existed in the Cainrthye late 18 century. Notice that
White Oak apparently occurred on soils favored dnyyefarmers.

of Kinderhook, sandier soils apparently grew PRahe as did some soils in the southwest corndreofCounty.
Wadsworth (1694) and Spafford (1813) speak of plaes in the neighborhood of Kinderhook. Revievhistorical
forest data derived from deeds, consideration @fcamt Rensselaer County forests, and McVaugh’S§Léomment
that Pitch Pine was “very abundant on sandy saif Kénderhook” suggest that the sandier soils ertbrthern half
of Kinderhook were often occupied by this tree. Tdrethat could be derived from Pitch Pine wasmapartant
“naval store” and prompted the locating of the Biaés in the County. Because of their proximityte Hudson and
good drainage, many of these pine forests were&kiyuwonverted to agriculture. The accounts of War(l803) and
van der Donck’s (ca. 1650) suggest these foresyshaae been regularly burnt by the Native Americamkile
many of these forests may have been cleared jritvetearly 1800s, some reports (e.g., Warden 18@f)est that
substantial clearing was still occurring during beginning of our focal period and the percentddaral covered by
improved acreage in Kinderhook and Stuyvesant fragse around 55% in 1820 to more than 80% fifteeargdater.

Most cropland offers relatively few ecological asgiks for animals because they are so heavily neghtat they
provide shelter for few species. Some species Kallgeer, Vesper Sparrow) may have sought the gqmels in these
fields for nesting, although it is unclear how segsful nests were. Killdeer, a shorebird that fesdly strays inland,
may have found analogy between such fields antd¢hehes it also used. More important than thegriroproviding
structural habitat (and a premonition of the futtgle of cornfields), grainlands did provide foad fvild animals.
Early accounts suggest that woodchuck quickly niadmselves known (Godman 1834), and a few bugstfBuch
as the Black Swallowtail (whose caterpillars fedtlom parsley and carrots) and our native Whiteglferbrassicas,
the Cabbage White which later outcompeted themysta® be introduced) relished some crops. Needtesay,
wildlife use was not the farmers’ intent, and scewws, caterpillar squishing, and shooting were wam. At the
same time, during the breeding season, most brgédlids are insectivorous, and they helped comhab pests.
Contemporary observers quickly noted that thergliof song birds appeared to be resulting in mevere pest
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outbreaks (e.g., Kalm 1770, quoting Franklin), aady ornithological works (e.g., DeKay 1844, Pahbt840)
heralded this aspect of bird life.

A handful of native plants that thrive on bare swibpted cultivated fields and gardens as suitasdibétat and joined
the league of introduced weeds which had co-evohigd European agriculture for millennia. Commogweed (in
wheat), Bur-cucumber and Devil's beggar-ticks @mdgns and corn fields), Milk purslane and Witchsgr(in corn
fields), and Pennsylvania Smartweed (in barn yas#se common enough to be listed as weeds of atdta/
grounds by Torrey (1840) and Darlington (1859).

Early Pastures

“Pasture” referred to lands being grazed by aninth&snature of the pasture depended in part ohvbdstock being
grazed and method of grazing. Early farmers comynoséd not only open pasture but also woodlandupasihere
animals were allowed or encouraged to graze benesgltover.

The most extensive pastures in Columbia County asseciated with sheep and the clearing of theesahktlls
(Figure 13). Pasturing doubtless occurred in platesr than the eastern hills, but was not as skter{in 1855,
more than 1/3 the area of some eastern townsessitthan 1/10 that of some western towns werestupg). Early,
largely self-sufficient farmers in the eastern drthe county may have cleared some lands foraoessful attempts
at growing lucrative grains; once cleared, thatllarvited pasturing not only as a practical altéxeabut one that
was encouraged by the cooler, wetter clime.

Summaries of early land deed information (Figurkit8icate that these forests on steeper land tetaleomposed
of boreal tree species, such as Chestnut and priakably mostly White Pine), and to a lesser degtemlock,
Beech and Maple , as well as southern species,ai€laks and Hickories. This illustrates the faat these were
mixed forests, with Oak and Hickory tending to acen the drier soils, and the more boreal elemardeeper,
richer soils and in cool micro-habitats. Becausséheastern forests were the main habitat for tmty’'s more
boreal plants and animals, these species almdsirdgrdecreased (at least temporarily) in numiasra
consequence of the forest clearing for pasturelsBiuch as Juncos, Blackburnian, Pine, Black-tadsBtue, and
Canada Warblers breed in the higher hills todays@&al observation, McGowan and Corwin 2008) ancewikely
present in larger numbers before forest clearitantBpecies that might have lost a significantiporof their boreal
forest habitat in Columbia County to sheep pastunr@sade Hobble Bush, Mountain Maple, Beaked HaYellow
Birch, Paper Birch, Wood Lily, Painted Trillium, Be-Lily, Trailing Arbutus, Tall Milkweed, BunchberrFly-
honeysuckle, Red-berried Elderberry, Whorled Astsrwell as a number of ferns and clubmosses, fzamtkes
tolerant grass and sedge species. (McVaugh 198&)ma observation). Among the herps, Fowler'sdigeersonal
observation) and, historically at least, Rattlegsakere probably more common in this region. Ourenmortherly
form of the Red-Spotted Purple butterfly is prolyaiblbst common in the eastern half of the Countysgmal
observation). This is a forest species whose diltegpfeed on cherries. It seems doubtful that ahthese species
benefited from the conversion of forest (or cut+dve pasture.

Scruffier pastures may have provided some analagiBsairie grasslands and savannahs. Howeveglglosopped
pastures are often too clean to provide strongogmned to natural grasslands for native vertebratelsplants. Eaton,
for example, provides a rather damning descriptiosheep pasture as bird habitat,

... the principal harm of pasturing, to bird lifs,found in the destruction of ground cover whicévitably
results in woods and thickets. This is especiadifaeable in sheep pastures where all the vegatatio
destroyed to a height of three or four feet ab&eeground. In such pasture land the thickets and
undergrowth, which usually support an abundant lfiedare eliminated and the birds must seek other
coverts. (Eaton 1914, vol. 2,, p35)

The lack of shrubbery and potential close-cropmhthe pastures left room for few birds. It doesradikely that a
few sparrows (e.g., Savannah, Field) and othesl{gd)., Killdeer, Kingbirds) used these landsgesly when
there was scattered brush. Where vegetation aregdong fence rows, Bob White Quail, Yellow Warbl8ong
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Sparrow, Catbirds and the like probably enteredeBaon an inspection of the engravings in the IHistb Columbia
County (admittedly from a slightly later periodpmnse scrubby pastures appear to have existed abledise hillsides
(e.g. Figures 21, 22a); these pastures may haeadater in the century (see later section on Abament). When
pastures occurred near denser, wetter vegetatioeyidan woodcocks probably used some of them atagiag
grounds.

The intensively grazed pasture land was not likeheaven for native plants. The flora of easterrtiNamerica
does not include many species adapted to tolersrsgive grazing. And even the prairie plants izt co-evolved
with grazing buffalo and were present in small dapans in our region, did not compete well in #eestern climate
and soils with the pasture grasses and forbs int@d from Europe. During the initial period of telaly good soill
fertility (and sufficient topsoil) in the pasturestive plants likely composed a very small proporbf the pasture
vegetation. However, native plant species that m@nktoday from forest edges, field margins and ewaal-sides,
probably found a small niche along the edges ddlearly pastures. Native insects most likely aleee able to
utilize the small habitat patches around the margirthe pastures, where native plants provided toal shelter. In
sum, the ecological situation for native plants ars@cts was probably somewhat distinct from thawértebrates
which often need relatively large tracks of suiéababitat. Plants and insects however can settleese small
habitat patches and, through dispersal, ‘glue’ uatbhes together demographically.

While not strictly speaking ‘grazing’, many earligp foraged widely in the woods. A practice thagaredly
stripped squirrels of their winter nut caches (Gadri831). If pig densities were high, they likelsoareduced
native herbaceous vegetation and woody seedlintjgiforest.

Figure 21. An 1878 farmland image from the easpeam of the County; note the somewhat brushy logkifisides, from Ellis 1878.
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Figure 22a. The Hudson Valley around 1840, notehilhg rough terrain in the foreground. This waslpably used for pasture, from
Emmons 1843.

Early Meadows

“Meadow” initially referred primarily to unplantdaayland. Meadows were often located in wet aradsrekept
wet by a high water table or groundwater seepintécsurface, by poor drainage after rains, ordnasional
flooding from a nearby stream. Some of these meadoay have been already established in pre-colomak by
natural factors, others were created by clearirgnsgvor floodplain forests. They were unsuitablepioughing or
intensive grazing, but produced reliable hay crdys to the regular input of nutrients from floodiimdeed, early
efforts were made to re-route floodwaters througlu$ in order to ‘fertilize them by flooding’). kEdence for such
lowland hay meadows comes in part from 1830s mappiradjacent Berkshire County, Massachusetts @iall.
2002; Figure 22b). Upland hay meadows were probalsly necessary in some areas since hay was reédqoikeep
livestock through the winter, although many aninved¢se slaughtered in the fall. As demand for hayaased,
upland hay meadows were often ploughed and seeided imothy Grass to improve hay quality and yield.

Much of the early haying apparently occurred ingbathwest corner of the County (Figure 11). Thmgwaphy of

Germantown and Clermont is dominated by a serie®ah/south ridges with small wetland valleys etvieeen

them; perhaps these were well-suited for use ahaemeadows. As Spafford (1824) puts it, “The acefis but

gently undulated, and the soil is good for gra$siese areas were originally probably occupied Igrigg swamp

forests, possibly Red Maple swamps, similar toehtbat can today be observed elsewhere in the €oliné clayier

soils near the Hudson may also have been more poomater logging and so less suitable for plougtreglands;
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Figure 22b. The location of hay meadows in a partibBerkshire County, Massachusetts adjacent ttheastern Columbia County. Note
how all such meadows appear to be located in ladgaData from Halét al. 2002.

However, this water-holding capacity may have helfgemaintain green hayfields even during summgisgells.
These natural tendencies were probably emphasiz&drsportation considerations alluded to in ayrrcultural
profile: bulky hay was difficult to transport tovar ports over the initially poor inland roads. Hawer, haying also
seemed to have been common in New Lebanon in ttileeastern corner of the County, mostly on thedfdains of
the Wyomonac and Kinderhook Creek. Spafford (1&®@$cribes that town as “good farming lands, dry\aacm or
wet and grassy(emphasis added).

Therefore, hay was probably cut on a variety oflavets, but also on upland patches unsuited for atbes or when
hay needs demanded. We are hard-pressed to knatswth of land, if any, was expressly clearedhfay meadow.
Judging from the current distribution of hay meadpivwas probably the intermediate land — lotssts®p or not of
good enough soil quality to be suitable for crop,not so steep and rocky as to suggest exclusedor sheep
grazing. Perhaps the only patches opened for hag sveamp and floodplain forests where, once thdisgdrees
were removed, the watering assured a decent hayear in and year out. The clearing of floodplairest would
have removed the habitats of floodplain plants agBilver Maple, Sycamore, Cottonwood, Bitter@reen Ash,
Leatherweood, Marsh Pea, False Mermaid Weed, @gtecn, Green Dragon, Wild Rye species, Canada 8ramd
certain sedges (e.gcarex davisiiandC. spengeljiand animals such as Wood Turtles, select groeetidoand
odonate species (Knab-Vispo & Vispo 2009). Telynglarly descriptions of the Wood Turtle includpads of it
occurring in meadows and pastures (e.g., Thomp848)1 Through an examination of the earliest agtiatos
available from our county (1940s), we estimate, tabithe most, 14% of the original floodplain fdrkabitat
maintained its forest cover over the last 200 years

However, new wet meadows were in themselves areddgr a habitat that humans had removed fromathesicape
some 200 years prior: beaver meadows. Beaversapparently trapped to extinction in the mid Hudsatiey by
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around the mid 1600s, and the ecosystems thahttgreated in the landscape were thus missingwéhe
meadows also attracted species which had congregatand natural marshes and fens. Today, at leasterous
native plants and animals are found in wet meadbatswere created for or are maintained by agucaltactivity.
These include numerous rare species such as Bo§moited Turtles, Ribbon Snakes, Leopard FrogsHamnders.
We have found native wetland butterflies includBrgnze Copper, Appalachian Brown, Black Dash, Muripe
Wing and Baltimore Checkerspot in and around weddowss in agricultural land. Examples of the naplants that
were listed as occurring in “wet meadows” by Tor(2840) include species that are still holding tiggound in wet
meadows on today’s farms, such as Iris, Blue-eyed$; Common Monkeyflower, Common Vervain, Swegtfla
Golden Ragwort, Green-headed Coneflower, Yellowmsyand Meadowsweet, as well as a rich varietyatfe
sedges, grasses, and less conspicuous plants. EQuleere also seems to have been a group of @asteiated
with early wet meadows which we now rarely, if e\se in this habitat: Canada Lily, Mayapple, Ragiymged
Orchis, Purple-fringed Orchis, Nodding Lady’s TressBlood Milkwort, Canada Anemone, Swamp Saxifrage
Winged Monkeyflower, and the fern Adder’s Tongue.

In the uplands, hay meadows offered pairie-likedtioons for the grassland birds that were alreadil-astablished
in the region by the time of the earliest detaiedural history accounts. These include the trawlti grassland birds
such as Bobolink, Meadowlark and Upland Plover. fits¢ two were likely common in the County in thred 1800s.
Early hay cutting practice (cut once per year bydh&mmons 1843 puts tiséart of haying in Hudson around 12
July) probably both maintained these grasslandsw@nomized damage to nesting birds. As mentionem/apupland
hay meadows were often seeded to Timothy and aobljiged limited habitat for native plants. HowevEorrey
(1840) lists a number of plant species that occuimémeadows” and which we still find in “wild” ydields today.
These include Fleabanes, Black-eyed Susan, Spiedlia, Evening Primrose, and Small-flowered Crastifo
However, he also lists the orchid Slender Ladyss$es as “common”, Common Lousewort as “very conirand
Blue Toadflax as “not rare” in meadows. None okth&atter species are easily found any more inr@bia County.
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Figure 23. The land in various uses during themehistory of Columbia County, based mainly onestatd federal censuses. The earliest
information comes from extrapolations based uparcppita consumption and cattle numbers and assdaiaquirements for hay and
pasture (conversions numbers are from Breugel 2002)
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Figure 24. Course of agricultural production in @uobia County, data from state and federal censeselgst data on wheat based upon
minimum for subsistence given population and peitaaconsumption from Breugel (2002).
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Figure 25. Livestock in Columbia County. Data fretate and federal censuses except for earliestastiof cattle is from number of
households and reports on the number of cattibhgesehold at that time (cited in Breugel 2002).
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"YOH#H #" 3

The ecology of active farmlands after 1820 evolwvetivo ways: first, overall modes of production nbad as
markets rose and fell, and these changes produagt wariation in the proportions of different agyitural cover
types of the County. Second, technological devekgsmeant that, even within modes of productioa nature of
a cover type and analogies that it offered chamget@chniques and practice evolved.

Some types of agriculture reached such extents sighistantially reshape the ecological face ofahdscape and/or
to be the predominant agricultural habitat duriegain eras. Specifically, we will focus on passjteayfields,
orchards and cornfields. Pastures and hayfields eaered more than 100,000 acres at their peakge\Wiuch
more modest in extent, orchards and cornfields wWerdargest agricultural cover-types of the 1208 entury, and
each probably extended to 30,000 acres or moreeAspm hay, the only other crops that reached swténts
during the past two centuries were probably rye@atd which both topped 40000 acres in tHB déntury, but
because this occurred around the peak of pastdreayiield and because their ecologies are langekpown to us,
we do not focus on them here. Figures 23-25 illdstthe course of agricultural land use in the gpand the
corresponding production statistics.

Below we describe pasture, hayfield, orchard andfmdd history in Columbia County. For each cowgpe, we ask
‘what natural habitats might it have been replagingvhat new ecological analogies may have beeated?’, and
‘how did the agricultural techniques associatedhwéch mode of production vary over time and hahtliese
developments affect habitat values?’.

Pastures

Location: " Pastureswere New England’s stepchild” states Whitney (1)986plying that they got only the attention
and manure that was left for them after croplardllzayfields. The result, in New England at leasts & continuous
decline in pasture quality. Indeed, in the botaniterature “hill pasture” seemed to become a #ieord for these
nutrient-depleted, open lands. Going along witHagioal change because of soil exhaustion weregiiglchanges
due to variation in grazing species as sheep gayetovcattle. Around 1910, total “neat cattle” (i@ws, steer and
oxen) began to make up the majority of Columbiar@plivestock and sheep entered the minority.

Analogies CreatedZooperet al. (1929; Table 1) depict the plant sequence on peEstindergoing progressive soil
depletion. As soil quality declines, native plabé&omeanorecommon. Most of the introduced agronomic grasses
outcompete native ones when nutrients are highateutinable to maintain themselves as nutrientingedlany of
the native plants that come into these exhaustsiigs found analogies to their original, thin-sdihabitats on
ridge tops, steep hillsides, or other areas wiith lyers of organic matter (e.g., sand barrensaniples of native
plants that seemed to be common on “dry hill-sides’sterile fields” and are still found on thesegdaded lands,
today, are: Pussytoe, Gray Goldenrod, Mountain-nnteet Fern, Poverty Oatgrass, Little Bluesterstu?a Rose,
Dewberry, and Arrowhead Violet (Torrey 1840, peiss.). Interestingly, again, there seems to haee begroup of
native plants that were able to take advantageceftain stage of an evolving agricultural habatatl were listed as
“not rare”, “frequent” or even “common” in theseqrdabitats by Torrey (1840), but have since becquik rare.
These include Whorled milkweed, Upland Boneset,0¢dmoking-glass, American Pennyroyal, Clammy Ciaphe
Yellow Wild Indigo, Wild Sensitive Plant, Rattlebo®owny Trailing Lespedeza, Virginia Yellow FlaxydLittle
Sundrops.
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Table 1. Coopeet al's (1929) table outlining the course of plant lifie progressively degrading pastures under thréerdift climatic
regimes. “Broom sedge” is what we refer to as ¢iBluestem.

Figure 26. A “shrubby pasture” in Columbia Couridpgwood and Multiflora Rose are invading this peestu

Sheep pasture and cattle pasture are distinctgcaldabitats. In our description of the Startigjnt, we have
already quoted Eaton’s damning description of sheegpures as bird habitat. Sheep and bovines dtifféeir
grazing behavior. Specifically, some breeds of plewse much more intensively than most cattle fEsult is
that, unless they are regularly brush-hogged,ecptiktures are more apt to fill-in with unpalatableubs.
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The net effect of both degradation of soil quadityd of increases in cattle was the ‘shrubby pastivat is still
familiar to us today (Figure 26). The woody plaats typically Grey Dogwood, Red Cedar, Hawthorm, anore
recently, the introduced and highly invasive Miiitih Rose ( McVaugh’s “Flora of Columbia County™hish is
based on field observations from the 1930s doegetanention this species). Some of the native$sted above
can persist in the ground layer. We will discussublands’ and their ecological analogies in gnedétail in our
section on abandonment; the point here is thatpass analogy was probably most ecologically ya@&iavhen the
pastures were marginal — it was these conditioaisatowed both native plant species and nativatdhnd birds to
find homes; obviously, in many cases these weradhis of pastures that farmelisin’t want. However, as certain
European graziers have long practiced and as sarth Nmerican grass-based cattle operations arahieg to
experiment with, botanically diverse fields may éavrole to play as medicinal leys, i.e., areasreshews can find
resources to self-medicate (Darrell Emmick, pessamunication). Whether such a potential benefitigh enough
to justify keeping some pastures in nutritionallgnginal, botanically diverse pasture is unclear.

Influence of Technological DevelopmenBastures imply fencing and hedgerows and sauge$ul to consider these
technologies here. The first fences in our coungyewikely timber and relatively rare. Initialljhey served to fence
free-roaming livestock out of crops. Eventuallynasre land was cleared and increasing farms entbesgharket
economy, separation of livestock and their retgroecame a prime role of fencing and at abouttiimet (or shortly
before) rock walls sprang up as freeze-thaw cylesthied more rocks to the surface and as timbetigchd to
moderation in wood use (Thorson 2002). Throughaoostrof the 19 century, our fences were usually crossed
timbers atop longitudinal rock piles; the neat reckls of New England seem to have been relativelg in these
parts. By the end of the ¥@entury, wire was becoming popular for fencing @rgliickly took hold in the 20
century.

Figure 27. An 1878 lithograph of a Claverack faRost and beam, picket, stone and ‘rail-over-roekces are visible in this image.
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Different fences create different habitats. Unlikeforested portions of Europe and the Midwest, bemgs in the
forested Northeast and in Columbia County in paliicdo not currently appear to be major sanctadde
woodland plants or animals, although they do previdbitat for some and conduits for others; theatagical role
may have been somewhat greater during the heighhdfopening. Columbia County has utilized marmpesyof
fence (e.qg., Figure 27). Judging by walks throudghwoods, the rail-over-rock fences were most com(fagure
28), at least in the eastern portions, and thaseefeprovide nooks and crannies for the growtheddg and shrub
(whether the clean farms of the early engravingdrare-to-life or reflect some ‘touching up’ is lg&r). One
regularly encounters snakes along exposed rocls wedirbed wire or high-tensil wire creates a felimoethat is
easier to maintain. Wire fencing was already belisgussed in ‘progressive’ New York circles in 1§B8ewer
1858); it was widespread by early in thé"2@ntury (e.g., Figure 29). Some have suggestedHisgcleaning up’ of
the fenceline was patrtially responsible for the enof Bobwhite Quail in some parts as their fadarevert habitat
was removed. Certainly, a reduction of shrubby éeows would have led to a decrease in some shritbiads.
Likewise, Aldo Leopold (1931) in his survey of theame habitats of the north central states, condyast as
mechnization was arriving to the Midwest, notedrikgative effects of tidy farms not only on quait blso rabbit
and pheasant (not a native bird). We observedigidtside habitat given by thick hedgerows or atnebuffers
provides space for both the pests (e.g., groundtibgsfarmers dread and the predators (e.g.,aedvwho are their
ally in Ground Hog control, although not in chickesaring.

Aside from providing habitat in and of themselviesicelines were barriers and conduits for wildiifevement. In
some places, they have been decried as signifidacks to the movements of some wildlife. In ColuanBGounty,
the effects of hunting and trapping probably preckthose of fencing, so that during the peak ofifeg) few large,
wild mammals were attempting to move through ond$xape. Today, the spottiness of farming and renioi
Columbia County probably means that its ecologettacts are relatively minor. More important periapthe
potential of wooded fencelines to serve as corsdlrough agricultural land. Many animals preferemain in or
near shelter, while they may not move within thddexow itself (the going is much easier along sitey may well
stick close to such corridors so that they can thvesafety when needs be. In our study of corrigk® on farms in
Columbia County, we regularly photographed Deer@aygote near such corridors, and, more rarely, Bbbc
Ground Hogs use thick hedgerows as shelter notfoniyheir movement but also for their burrows.

Figure 28. A 1935 photograph just south of the @dlia County line in 1935 showing a dilapidatedl“mier-rock’ fence and scruffy
fencerow. Photo courtesy of Rogers McVaugh.
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Figure 29. A 1935 photograph of grazing cows in N&lanon, note the wire fence in the foregrounat®kourtesy of Rogers McVaugh.

Hayfields

Location:Hayfields evolved from being mainly for the protdan of feed for home-farm livestock into being oraj
commercial ventures that reached their zenithrimseof area around 1875 (Figure 20; maximum pradoct
occurred later, presumably due to new practicesrgmats). Much of this hay was probably deliverea iwer to
New York City.

While early hayfields may have occurred largelymastioned under Starting Point, on wetter growpdand hay
became increasingly common as the century worgenhave no statistics for Columbia County but WWNt(1996)
describes the situation in Worcester, Massachusatigse upland hayfields accounted for 49% of ajl meadows in
1780 and for around 75% by 1850. Between 18501&i8, all towns in Columbia County reported anaéase in
hayfield area (Table 2). A large part of this landy have already been cleared for other purposgs geains or
sheep pasture, but some of this increase may ltawe as farmers were more active in combining uses, (haying
and then pasturing on the same land).

Analogies CreatedVhen upland hayfield replaced former sheep pastiese upland hayfields may have signaled
an overall increase in the ecological analogiesretf by the farmscape, at least for grassland.dmd#istinction to
many (but not all) modern hayfields in Columbia @ty most 18 century hayfields were a prime, consciously
managed farm resource. Some farmers’ economicvalm¥epended largely on hay production. As suah ntlajority
of hayfields in 1875 were probably planted (wittmbithy Grass being favored) and their placementusasally
intentional. Today, many hayfields are largely unaged and on open land that the non-farming owinsres to be
kept open, but not cultivated. If they are moremsively managed, then they are often being ceetbr even four
times per year and not infrequently planted wifalé. In both the 18 and 28 centuries, the more intensively-
managed hayfields probably offered fewer analofgiesative plants and animals.
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Table 2. Change in acreage under various agri@lltuses between 1855 and 1875, together with arpirgtation of the source of increased
meadowland.

Change in Change in Change in
Plowed Pasture Improved Change in

Town Acreage Acreage Acreage Meadows Interpretation

Ancram -1216 -2496 -148 2338|meadow from pasture and perhaps plowed land

Austerlitz -2447 -2085 -3757 2229|meadow from pasture and plowed land; together with increase in multiple use
Canaan 358 -975 707 1477|meadow from pasture and increase in improved land

Chatham 1082 -523 578 3147|meadow mainly from increase in multiple use?

Claverack 891 -707 -339 3389|meadow mainly double use with some contribution from pasture land

Clermont 352 -481 -743 2242|meadow mainly from increase in multiple use?

Copake 1714 -511 577 2360|meadow mainly from increase in multiple use?

Gallatin -1517 -376 654 1576|meadow mainly decline in plowed land and some decline in pasture
Germantown 320 -454 952 1719|meadow mainly from an increase in improved land with some pasture conversion
Ghent -647 -265 2230 3450|meadow from increase in improved land

Greenport -217 -61 -490 1724 |meadow mainly from increase in multiple use?

Hillsdale -304 -1164 3175 3539|meadow mainly from an increase in improved land with some pasture conversion
Hudson -34 77 -20 48|minimal change

Kinderhook -2181 -972 1662 992|meadow from decline in plowed land and/or increase in improved land
Livingston 156 -1057 599 3545|meadow from pastureland, improved acreage and multiple use.

New Lebanon 94 351 1865 899|meadow from increase in improved land

Stockport 353 -91 -100 951 |meadow mainly from increase in multiple use?

Stuyvesant 25 -566 1528 2736|meadow mainly from an increase in improved land with some pasture conversion
Taghanick -885 561 1905 2316|meadow mainly from improved land with some plowed land conversion

A nice summary of the changing bird ecology of lamdscape and the role of evolving hayfields cofras
Eaton’s (1910) work on New York birds,

When the State was first settled [by Europeansies@wl fairly swarmed . . . shore birds flocked tine
thousands . . . Wild turkeys, Ruffed grouse andvidotes were well distributed . . . It is difficulh obtain
reliable information in regard to the abundancsroéll birds, like the warblers, flycatchers, spars@nd
thrushes, but the writer believes they were lessidhnt during colonial times . . .

The general law of variation in abundance seente tas follows. Birds which prefer the open coubiggin

to increase as the forests are cut off, and manghalive in the forests themselves increase as &g
clearings are few and scattered. As the cultivatibiine country progresses and a large percentite
forests has been cut off, the hawks, owls, grgags, Pileated and Hairy woodpeckers, tanagersvaand/
wood-warblers and thrushes decrease in number. \Wieeswamps are drained there are fewer nestingpla
for snipe, rails, bitterns and Marsh wrens. Asghsture and meadow lands increase in area, bkelthie
Bobolink, Meadowlark, Vesper sparrow, Killdeer @artramian Sandpiper [Upland Plover] find favorable
nesting places and increase.

But as the modern style of agriculture developg; dangers arise to threaten the field birds. Lédeing
and extensive cultivating and early mowing destymat numbers of eggs and young birds. A high adegfe
agriculture is likewise accompanied with dangenfrime spraying of fruit trees . . . The cuttingatifdead
limbs and trees also destroys the nesting site¥hus in many ways the increase of native bisds i
discouraged, unless artificial means is taken tonteract the evil . . .

His scenario, written as it was at the end of wfﬁdentury, adds important perspective by placingitheng of
decreased on-farm, openland (i.e., to a large extegfield) diversity before the highest ratesastn abandonment,
which later added insult to injury. Bank and EHli(®937) put the beginning of this decline in then@ecticut valley
at as early as 1875. As we note in our sectionb@am@onment below, as that scenario progressezljgtsed some of
the trends that Eaton describes in his second grhg
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Certain aspects of some hayfields are ecologiealbiogous to Prairies, especially the Tall Gras#is, that
originally extended east into Ohio and Ontario dgthistorical times and, some suggest, stretchéidlweugh NY
after glaciation. Many of the birds and some ofglents currently and/or historically found in haydls originally
had their demographic heartlands in the Prairidh®@Midwest. Bobolinks, Meadowlarks, Dicksissélpjand
Plovers, Vesper Sparrows and Grasshopper Sparamms)gst others, are all birds that occupy, orastleccupied,
eastern hayfields but which probably reached thegest populations on the Prairies. (Note howdvat they did
not all necessarily co-occur in the same typesagffteld; pers. observation.) There is debate aghtether or not
these species dispersed east as cultivation omenedological bridge to the Prairies or whetherlspopulations of
these birds already existed along the East Codlsedime of European settlement and then blossdredthose
cores. For example, early accounts of the Bobotirtke Northeast (Macauley 1829; Thompson 184 2harily
associate it with low meadows or even marshes wih@imed company with Red-winged Blackbirds. Sicheding
populations may have expanded their habitat agsuding lands were opened to cultivation. In argsecavhether
from in situ habitat cores or as part of an eastward expansiese species were able to take advantage oietlds f
offered to them by ®century agriculture.

All else being equal, nesting habitat structure extént seem to be the key parameters determihagdcurrence of
grassland birds. Most, for example, have relativelgpecialized diets. Such an emphasis on strustaeass that the
structural analogies between hayfield and Praneesafficient for these birds, even if the plamtshose fields are
nearly 100% European and hence almost entirelindidrom the Prairie flora. Vegetation height,dkmess, and
herbaceous vs. woody nature are among the paratkeétrornithologists use to describe and sepéhratbabitats of
these species. This is in contradistinction toltteeding butterflies who, given their caterpillackise links to food
plants, are perhaps at least as strongly affegteédebbotanical composition of a field as by itsisture. Adult
butterflies are relatively liberal in their taste hectars, but many rely on the presence of afesvyhost species for
their caterpillars.

Eaton’s scenario of an early (i.e., 1810-1850) #owg of grassland birds probably holds for Colua@bunty. The
initial wet meadow hayfields probably favored thearly ubiquitous Red-winged Blackbird who seeks flas wet,
grassy, reedy or sedgy areas such meadows protralaled. Early accounts of Meadowlark and Bobaddilsk refer
to them as being birds of wetter meadows. Howeaseground nesters, they were probably most commbmnruly
wet meadows but instead on moister meadows wher@ watering made for a thick ‘head’ of grassesagadod
thatch for nesting. As drier upland hayfields exgeh so too did these species and others sucle afpthnd Plover,
Grasshopper and Savannah Sparrows (check who tirgg)sjoined them on some pastures. In the mid4,80
Bobolinks were very common (see for example Kefit333) description of “great flocks in migrationbag the
Hudson, cited in DeOrsey and Butler, 2006). Howethes boom was soon dampened by the changingdaemd
technology of mowing.

Upland hayfields may have changed little in plasthposition throughout most of the"L.and 28' century. They
were predominantly composed of non-native grassgsecially Timothy. Timothy grass and Timothy ataler
accounted for some 50-60% of haylands in the coantiye beginning of the #@entury when such statistics first
become available. Earlier anecdotal accounts stgjugsthe use of “English Grasses” was well egthbd by the
end of the 18 century. The main factor accounting for trendgiald was apparently soil depletion. Russell (1976)
cites remarks that good, “new” soil could yield 208s of hay per acre in the®8entury, whereas more exhausted
soils in New England produced only 1 ton or lesss perhaps telling that Columbia County hayfiedderaged less
than one ton per acre throughout th& t8ntury, rising to more than two tons only in 8 century, presumably at
least partially in response to increased fertil@atBy the second half of thet?@entury, alfalfa hay was becoming
more common and in 2007 it accounted for nearlyauragter of all hayland, although “other tame hagluding
Timothy, still made up 55% of hayland. The valuagashe or wild hayland as an analogy for the Prawmias thus
probably more influenced by changes in the tecteand timing of harvest than by these fields’ bmian
composition.

Technological Developmentk the first half of the 19 century, hay mowing was largely done by hand syth
Cutting was slow and laborious, it began in Julgt aray have extended for several weeks. A practicake-drawn
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mechanical hay cutter was introduced before thd @iar, and its use seemed to gain momentum dftelar
(Figure 30), perhaps in response to the resuléibgr shortage. Prior to the end of the 1800s, mezaigon and new
ideas of progressive agriculture favored and fatdd an early cut in June, possibly followed lsgeaond cut later in
the year. Mechanization, for a variety of farm witiés besides haying, continued apace in tHé@tury. Around
1944, the number of horses and mules on US farmssupassed by the number of tractors. By 195G Xample,
of 1517 Columbia County farms surveyed, 19% useéy loorses, 32 % used both tractors and horses4@¥tdused
only tractors. Between the mid 1940s and the mBD&9many of the smaller fields that had persistethrms since
their initial establishment were consolidated ibigger fields to accommodate this development. &estone of our
only county-specific historical statistics on relatfarm mechanization is the value of farm machjres a
percentage of the value of farmland and buildifgs.Columbia County, this ratio averaged, 3.0% leetw1850 and
1860, 12% between 1920 and 1930, and 13% betweEhdt 2002; roughly similar patterns were seeheastate
level. These ratios obviously confound changeamal lprices and machinery prices with degree ofstment, but
they do indicate that farmers of thé"@entury were investing some four times more manefeir tools and
machinery than those of the midfentury. Haying itself became even more intenteitathe 28 century as the
concept and technology for early-cut, plastic-wexppaleage spread in the County during the 198i@$.only does
this permit the May hay cuts that make triple-hatiey hayfields possible, but the fact that hay loanvet-wrapped
means that farmers can escape the perpetual denhaying — lack of drying weather.

The results of these changes in harvesting tecbsigiere momentous for birds and possibly orchidss(omm.
McVaugh). A key consideration with regards to gtasd birds and haying is when the cut is timegklationship to
when the young leave the nest. If the hay cut acpuor to fledging, then the hayfields become legal traps’
that entice birds to breed but then deny them drprtion. In Columbia County, for example, we regylaee
Bobolink fledglings around the first week of JWyhen hayingeganat around this time and proceeded slowly,
most Bobolink nests probably succeeded. As thé atdraying moved back from the second week of thity June
and became much more rapid, many clutches didumeive to fledging. As a result, by the end of #t#' century,
birders in the Northeast were noting steep declifiéobolink and Meadowlark, and attributing thasahanging
practices (Eaton 1910, Bank and Elliott 1937). Latehe 28" century, some of these effects may have beentoffse
somewhat in the County by the spread of ‘estatgfiblals — hayfields that are cut once per yeaerfelatively late,
by contracted farmers who invest little time anfd®tfin improvement and are thus sometimes satidfiea meager,
late cut of hay. Whereas in 1910 only slightly mtiven 1% of hay was “wild”, by 2007 nearly 20% vadeemed
wild. Yield (tons hay per acre harvested) had alsgun to drop from 2.6 tons per acre in 1987 te fkan 2 tons per
acres in 2007. Aside from benefiting the aestheatfdbe property, such a relationship between afaomer and
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Figure 30. An 1878 image of a farm near Chathane. Adrses and driver in the foreground may be hawittya pull-behind hay cutter;
note the prominent train in the background — a sigthe times.

farmer helps the former by providing them with gnieultural tax assessment on the hay fields. Thasebeen little
effort to coordinate the cutting of these fieldsasao protect grassland bird habitat, but late may happen
regularly in any case. In the 1930s, Ragged-frirQezhid still was a common native plant in hay nwes, and
McVaugh (personal communication) attributed itssticadecline at least in part to the change inggichedule.

Butterflies also are affected by the timing of Hagy cut. For those species whose eggs and catespilie deposited
in the fields (e.g., the Grass Skippers and othairie butterflies), a cut that is made prior toemtthe adults take
wing can destroy substantial numbers of individi&lassachusetts Butterfly Club 2008). Although hlagfields
that we have surveyed ranked relatively high iretBity (Vispo and Knab-Vispo 2006), we have beaprised at
how poor some hayfields are in terms of butterflRariodic field mowing (during which the fieldseazut higher
than is usual for haying) may have few negativesegnences and might even be positive (Weber 20@8;
O’Donnell et al.2007). While there is concern about the long-teffects of early hay mowing (Massachusetts
Butterfly Club 2008), data from North America apasse.

Apple Orchards

Location: Apple Orchards peaked in Columbia County arour@DMhen their area topped 36,000 acres (Figure 23
During the first part of the nineteenth centuryplaporchards were scattered throughout the Codyles and
especially apple cider were staples and small edshaere part of many farms. Although small orckgtbbably
were established in various parts of the Countiaasers struggled to make sense of a new econ@néstape at

the start of the 20century, orchards soon concentrated in the westfrof the County, where milder weather
extended the growing season. Apparently, at leasesf these orchards went into the flat, somewkbhausted

grain fields of this region. It seems unlikely tlextensive tracks of land were opened expresslgrdrards but that,
instead, orchards were established on ground alr@aehed for other purposes. As a consequencendéve plants
except for select weeds of cultivated ground wdnade lost habitat to orchards.
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Analogies Created®erhaps the most direct ecological analogy ofamatsy at least structurally, were the savannahs
that marked the edges of the prairies with themlgimation of low herbaceous vegetation and scattees on
relatively dry land. Birds benefited from the fayiinsects and, in some cases, nesting cavitiese¥éeded a variety
of warblers and other birds (including Pine Warlaed Indigo Bunting) in and about one organic ordhia the
County. In addition, a variety of native bees amewn to visit orchards in search of pollen, althiotige
concentration of blossoms in time and space mdwiotchardists frequently depend on European H8eeg to
service their trees. We did not find any explicgntion of orchards as valuable habitat for natilaas in the
historical botanical literature, and this fits wihr own observations from intensively managed ardf today. The
closely cropped herbaceous vegetation under tlitetfees tends to be dominated by introduced plahts
haymeadows and pastures. Where hedgerows aret¢olénaand around the orchards, they harbor thiedlypnd
common native plants of forest edges, field margims roadsides.

Technological Development®Vhile the modernization of agriculture was markgdmechanization in the hayfields;
for orchards, synthetic pesticides were the maueld@ment. Apple trees are susceptible to a rafgeeases and
insect pests. While hay fields, with all their praianalogies, were usually more or less balancedystems, the
apple orchards provided unnatural concentratiorigudfin relatively simplified environments — fodwbnanzas that
nature was unaccustomed to and to which it resgbnaté a predictable but somewhat unfettered gusto.

Pests and diseases may have been less importaarfprorchards both because local, relativelystast (albeit not
commercially enticing) apple types could be favosed because the cosmetic standards for home cptisnnand
cider are lower than those needed for fruit marketHowever, once Columbia County apples begawoitgpete on
the open market, a new emphasis on pest contadyldccurred. Some of the earliest pesticides usébbrth
America, such as the arsenic-laced Paris Greerooe gescriptively named lead arsenate, were apfiedchards.
Subsequently (and for a time simultaneously), DB wsed on orchards. While we don’t have directwadge of
the effects of the early spraying on Columbia Cgumitds, Eaton (1910) reports birds’ deaths asrsequence of
the spraying of arsenic compounds in orchards eapécially attributes declines in Cuckoos to thigse. DDT has
been connected to the death of birds in ColumbianGoorchards and high concentrations of DDT odégvatives
have been found in the soils of some county orché@ioniewski et al. 2006). Many apple orchardgiooe to be
heavily sprayed (e.g. USDA 2008). Some of theséiqpess may be relatively benign, but others, saslsome of the
early concoctions, were lethal not only for pestsdiso for pest predators. In some cases, thedraicthose
chemicals remain in orchard soils until the presiay (e.g., Peryea 1998, Robinsdral. 2007); some former
orchard lands in the County reportedly still haighharsenic levels, and information from elsewharihe Northeast
have documented the accumulation of lead in orchafihcreasing age. Aside from pesticide applore)
commercial pressure meant that trees were kepeaslg pruned as possible, reducing nest holesdwity nesters
such as blue birds and woodpeckers, a fact bemdangdton (1910).

Clearly, pesticide spraying in the orchards alsb $izbstantial effects on non-target invertebrateyding
butterflies (e.g., Cech 2006, Guppy and Shepard 2@t we do not have specific data for Columbaaui@y or
even New York.

Cornfields

Cornfields provided the major field crop of thé"gntury. So-called “Indian Corn” (to distinguigtrom the
English term “corn” which meant any grain) was dlycadopted by colonists and appears to have bédslyww
planted in the County by 1800, mostly for use asmmeal. Widow’s allotments list an average of 4Hals of corn
as annual staple (for humans and livestock), angl daries contain numerous mentions of the ci®uégel 2002).
As result, more than 28,000 acres are recordethageg in 1845. This extent dwindled over the rextttury until
corn took on wide use as fodder for cattle, andydarming became a mainstay of the County econ@@ayn
peaked again around 1970 at almost 30,000 acrgsré~23). Because of new corn types and farmingstynuch
more corn was produced from this land than in 1&4gure 24). Yield was roughly 79 bushels per acr&845; in
1970, it exceeded 400 bushels per acre (FigureV@é)focus our consideration of corn on this latniqa because
1845 agriculture was diverse and corn was but oo 8y the 1970s no other crop, not even hay, atatpwith
corn for extent in the County. In addition, we haw®ost no information on the ecology of"&ntury corn fields

36



700 -
== bush. Apples/Acre

S 600 - gals. Milk/Cow

3 =+ bush. Corn/Acre /
o 500 -

o tons Hay/Acre

5 400 bush. Wheat/Acre

o

S 300 -

O

3

S 200 -

o ,

S 100 .

LC>; M—A—f\/%‘“

Q

;.,g 0 \ \ T T \ \
w

1750 1800 1850 1900 1950 2000 2050

Year
Figure 31. Relative yield of crops in Columbia Ctyuri910 yields were set at 100% for all products.

(other than, perhaps, which birds plagued them)jrdarmation about the corn fields currently evitdlen almost any
drive through the County is somewhat more extensive

Location:As with most grains, corn favors deep, rich doik, perhaps, one of the most demanding fielghgro
currently grown in the County. Much corn is raigedor near floodplains, in valley soils which agéatively deep
and flat. During our study of floodplain foreststire County, we found adjacent current or formenfields at 9 out
of 15 sites. Relative to forests, cornfields wesaally located on slightly elevated floodplain texes; however, their
proximity was illustrated by the common occurrenteorn stalks or cobs in flood flotsam, and, alt n@ described
later, water studies have shown the significansgmee of cornfield chemicals in the waters of soreeks. Such
fields may have initially been opened up in th& &entury for Indian Corn, other grains or for wetadows. Their
utility for corn production has kept them open ittie 2£' century. Given the current plethora of invasivanpl
species, returning these fields to floodplain foreght require very intensive restoration effo@ar own work in
Columbia County has suggested that these invasedege the presence of native plants in the flandgKnab-
Vispo and Vispo 2009). The cornfield’s proximitydad substitution for floodplain forests can afféwise
organisms which occur in floodplain forests but miggander into adjacent cornfields (e.g., Wood [Egijit As
mentioned above (in the section on Early Meadothg)e is also a set of native plants and animalsaie nearly
confined to floodplain forests and whose habitaadras been significantly reduced by the conversidloodplain
forests to other cover types. However, most coladieid not directly replace intact floodplain fetg, but were
created by plowing up hayfields that had previolmgn established in the floodplain. Either wag, ribh, often
moist soils of the floodplain have been sought bhldarmer and certain native organisms. Recentlig¢owards
heavier summer rains in the County, associated sigghificant river bottom flooding in both 2008 a2@09, is
leading some farmers to re-think their use of flolath soils; the native species may, in the lomgtéoe better able
to adjust to changes in flood regimes

In a regional sense, dairying (with its accompagyarnfield expansion) was probably at least pliytessociated
with the evolution of agriculture in the town of énam in the Harlem Valley (see Figure 14). The etarMalley is
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the location of much of the County’s calcareouBrestone-bearing soils (Figure 5), and so thenisifecation of
use on these soils, including the drainage of catnegs wet meadows, and nutrient-enrichment inéh®aming
calcareous fens and marshes, was probably assbwidtea decrease in the limestone-loving wetldodhfof the
region. Species such as Shrubby Cinquefoil, Roeghdd and Swamp Goldenrod, Grass-of-Parnassus;Kalm
Lobelia, Fringed Gentian, Marsh Bellflower, and Béglerian are some examples of regionally-rare iggdound
almost exclusively in calcareous wetlands. It imassult of these calcareous soils and the extewsicareous
wetlands in this area that state-identified sitesomservation value cluster in this corner of @eunty (Figure 32).

Figure 32. Habitat for rare, non-riverine animals (happed by the NY Natural Heritage Program) anddensity in 1940. The center of
mied-20" century dairy was in the southeast portion ofGoeinty. New York State has identified this regisrtize “Harlem Valley
Calcareous Wetland” “significant biodiversity ardddudson River Estuary Program 2008).

Analogies Createdfhere are few direct structural analogies betwmenfields and the habitats that native plants an
animals have known evolutionarily. However, in terai nutrition, a ‘neighborhood’ cornfield might bemewhat
equivalent to the food resources that wildlife fdun masting forests — chestnuts, acorns, hickatg,rbeech nuts all
are produced irregularly but in large quantitiagscts“mast years” have long been recognized as itaponutritional
bonanzas for native wildlife. Indeed, it appeaet the Passenger Pigeon’s natural history, whicluded huge
flocks that wandered over vast areas, was predicat¢aking advantage of such blooms. Other bindsraammals
such as Turkey, Bear, Raccoon, Squirrel, Rabbier@ad various mice have reproductive strategigscdin result in
quick increases in fertility when food is flush. Asource of highly localized and concentrated matEfood,
cornfields might offer certain analogies to masfimigests that elicit marked increases in animadilliigr A walk
through and around many cornfields indicates thergxo which wildlife makes use of these fieldd@=l sources,
although not necessarily as habitat. Working imdiis, Gehring and Swihart (2004) reported thatlsmammal
biomass in fencerows separating crop fields (matoly and soy bean) was four times the levels fonridrests.
Such uses are not necessarily desiderata of tireefay yet several we have spoken with in the Coretggnize the
importance of their fields for wildlife and buildcrtain level of crop loss to wildlife into theialculations. In
conjunction with the increase in corn-consumers shah fields facilitate, predators such as bolarad, coyote may
take advantage of the increase in prey (e.g., Gokss al. 2003, Gehring and Swihart 2004). The use of celuldi
by birds (e.g., Blackbirds, Turkeys) is well knowie potential role of cornfields in encouraginggators has
probably taken on added significance in the sedmifdof the 28' century as the increase in forested area and the
reduction in hunting in the County and the Northesmeouraged predators to return. In addition tmfsources, the
adaptable coyote has also been reported to ustetdsras daytime shelter (Gosselietkal. 2003).
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Technological Development®8/e have already alluded to mechanization and tdoyical development in relation
to hayfields and apple orchards; those developnvweeits perhaps even more conspicuous in relaticorafields.
At least two specific aspects of agricultural depahent are worth noting here: drainage and agroidads. The
influence of mechanization on field size and dittion, also discussed under haying, is likewisevant to
cornfields (and other crop fields, Figure 33). Belove summarize the data we have found regardiaigpalge,
agrochemical use, and the adoption of no-till tégphes in Columbia County.

Figure 33. Aerial photographs from 1948 and 195Hiaflerhook farmland; note the removal of hedgerawd resulting increase in field
size over this ten year period.

Wetlands offer ‘feast and famine’ for agricultuBwamp soils, (commonly referred to as muck) areroftark with
the accumulation of organic matter that has beesgoved by water-logged conditions. Likewise, wabfliigodplain
can accumulate the nutrients and soils that hawh&hdown from higher in the watershed. Such sodgprecious
for farmers, especially those raising demanding€uch as corn and vegetables; the down side i®tjular or
occasional overabundance of water. Drainage offanedy for farmers to have their cake and eatit to

Drainage with clay tiling began to take hold in N#fer 1850. It allowed farmers to claim lands tvate
previously too wet to support anything more thacastnal hay cuts. Once drained, many of these s@te rich in
organic matter and offered high yields, at leassiailty. With the advent of drainage, the floodpldands became
divided into those drained and then used for ceysthose that were left in hay and then, withdideine in the hay
markets, eventually began to revert to floodplaiswamp forest. While drainage continues to beaitest on some
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lands, many of the older drains have collapsedaamicl photographs indicated the return of wetladndsany areas
between the 1940s and present day.

This history of drainage clearly has interactedelg with natural habitats in the county. Standireger or regular
floods impose particular ecological requirementsative organisms and unique habitats result -raple swamp
forests, buttonbush swamps, Sycamore floodplaiestsrare all shorthands for the unique cover typils,their
associated organisms, that can occur on these.|lBaded on our own surveys, we estimate that s@¥69% of the
plants, birds and butterflies found in our wetlaads deemed of conservation interest because teewi@ and/or
showing demonstrable population declines. The Nagldhd Cottontail, a species whose listing as ataBgered
Species is pending, may have favored some of thibki cover associated with damper sites (Fullesqreal
communication). Statewide, wetlands are estimaidthtve decreased by 60% since 1790 (Dahl 1990)1922 soil
survey of the County (Lewis and Kinsman 1923) 1i€3s328 acres as being in muck and wetland whi@8 ¥8mote
censusing by the IRIS program of Cornell put wetlarea at 5,620 acres. Obviously, the techniqued usthese
two studies differed, although, substantial wetldedreases are suggested. Associated with daimyrfgr(and
hence, indirectly with cornfields) was the riseooffarm ponds for erosion control, cattle wateramgl irrigation.
Although that jJump in ponds has been eclipsed hgidaaping fashion that seeks to emulate the pattodscape,
pond area probably did increase over this periagu{e 34). However, from a nature perspective, kngwhat
habitats were replaced (many ponds went into formere ecologically diverse wetlands) and how thuseds were
managed (farm ponds did tend to be more diversel#malscaped ponds in Columbia County, althoughgddhis
may have reflected the loosening up of managemamglagricultural decline) is central and we héitke
historical information (Vispo and Knab-Vispo 2007).

Figure 34. The estimated course of pond area in@lola County. Most of the increase between 18501&3@, and part of that between
1950 and 2000 was probably due to agriculture Yés@o and Knab-Vispo 2007 for details).

There is a paradox here in that farms have bednthetbane and the blessing of wetlands in ColurGbianty.
Certainly, farmland drainage and clearing has teduh significant loss or modification of wetlanget at the same
time, because of the agricultural desirability afley soils, the majority of wetlands do occur amiis. When
managed in a compatible way (e.g., occasional ggaziarms can help maintain important wetland taabj such as
the open wet meadows that are ecologically analgmbeaver meadows. Commercial and residentialdpment
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is often less kind — few regulations govern the afsgetlands of less than 12 acres, i.e., the smetllands which,
together, probably account for the majority of \watl in the County.

The use of pesticides and herbicides influencegtbégical quality not only of cover-type upon alnithose
substances are applied, but also the habitats ithwimose chemicals spread. Because of the locafiarany
cornfields, agrochemicals applied to cornfields megularly leach into adjacent streams. Below, escdbe the
information available regarding agrochemicals inu@dia County waters and their effects (or lackeio® on local
stream organisms.

Prior to the advent of Round-up Ready corn, Atraznd related chemicals were probably the most caomym
applied cornfield herbicides. Because of conceoualis potential as a carcinogen, Atrazine has la@ned from
some EU countries and, in the late 1990s, studérs done in the Hudson Valley to look at the cotregions of
these chemicals in surface waters; these studiesdied waters in Columbia County (Figure 35).

Figure 35. The concentration of various herbicigesociated with corn production in the waters du@bia County RED circles) and
elsewhere in the mid-Hudson Valle§L(ACK circles). Date from Wall and Phillips 1997.

The RoJan Kill which drains the major corn-prodggciands of Columbia County showed relatively highdls of
these three chemicals suggesting that corn pramycit the scale practiced in Columbia County, asng
measurable influences on water composition, althdbg levels recorded were less then those beli®vddeaten
stream ecology or public health (Atrazine guidedihgp://www.ccme.ca/sourcetotap/atrazine.htdninking water: 5
microg per liter; influence on aquatic ecology:ri&rog per liter). Recent studies of benthic mawrertebrates (i.e.,
largely the aquatic larvae of Mayflies, StonefliB&ack Flies and other organisms) suggest thaastrecology is
generally good. In Columbia County, nutrient enmigmt (from agriculture or leaking septic systersshe primary
cause of any impairment rather than herbicidesstigides, although one study hinted at toxin ¢fiethe Roeliff
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Jansen Kill (Hudson Basin River Watch, Murray e2802, pers. observation). Another potential imghcornfield
herbicide use on semi-natural habitats might cdmauggh herbicide drift, but we have no data on thabur region.
No-till corn production was heralded as a way dfu@ng not only soil erosion but also herbicide. uskas been
accepted by some farmers in the County, althougbrte suggest that, if anything, it has been aasediwith
increased herbicide use at least when assessathabnal scale (Benbrook 2001).

Some insecticides are also used on corn. Root wawvm,borer, and cut worm are among the insectbat affect
corn, although it appears that insect pest probkmprimarily controlled by rotation or other mgament practices.
Short of aerial spraying, cornfield pesticide apgtion is difficult once the plants begin to grodt.present, pesticide
sales data suggest that fruit orchards and lawlig/gorses, rather than cornfields, receive moshese chemicals
(2005 PRL report, NYS DEC, available on-line apHtittvww.dec.ny.gov/chemical/37825.html).

$ $ % & '# (

Improved acreage in the County began a steep @eafiar roughly 1900 (Figure 36, Figure 37). Abanmdent had
at least two general ecological consequences;, Riedtowed some land to eventually revert to dands somewhat
similar to pre-clearing and, second, in the procisseated extensive new, highly transient habitd shrubland and
old field. These habitats had probably rarely beempletely absent from the County, either for ratveasons (fire,
flooding, wind-throw) or human-causation. Howewarch habitats now spread to encompass novel exittite
landscape, and this meant new opportunities fav@atrganisms.
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Figure 36. Census data and extrapolations indigdhia course of land use in Columbia County. Imptbacreage (black line) is from
census data, wooded acreage (green) is partiaigmiation from land not in other uses and frome$b cover estimates done by the State,
shrubland extent (brown line) is estimated basedhamge in forest extent.
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Figure 37. A turn of the T9century, colorized postcard from Stephentown @m$selaer County, just north of Columbia Countyie Tand
is still very open but note the shrubs creeping the foreground.

To understand the resulting ecological patterns,iihportant to better understand the patterredbahdonment.
Table 3 shows how, at least in one eastern towvastthe steeper, higher terrain that was firshdbaed (Figure
38a). These also tended to have poor quality aoiswere more likely to have a northerly expositihe 1923 soil
survey of the County (Lewis and Kinsman 1923) ntitespresence of abandoned farms on the eastésnamil
observation confirmed by the analysis of censua (fagure 38b). The hilltops and ridgelines, raneded for
agriculture or abandoned much earlier, were covkyeektensive patches of forest where forest-iateanimals,
such as those mentioned in our initial descriptibforest clearing, could experience a shelterastence until
fashion, affluence, and engineering combined toeriakm favored housing locations.

However, abandonment was not solely determineduttgtslity for farming. Changing markets for agritual
products and newly emerging demands on former archfor residential development were among therdétwtors
that patterned which land was abandoned. The figeam-based dairying resulted in the abandonméperipheral

Table 3. A comparison of certain landscape chariatitss on abandoned and active farmland in themof\Hillsdale. Soil quality rank is
based on USDA agricultural production data (USDA&@) Data are based on a GIS analysis of randotated points within the Town.
Each category was represented by 25 points, angbtbes represent the averages for each set abin&sp

Soil Quality
Rank Elevation Incline Exposure
(from 0O to 6 with 6 (ratio of drop to  (ratio of southern
Timing of Agriculture being best) (meters) run) to northern)
None Evident 1.6 338 0.24 1.36
Pre-1940s, not 2006 1 314 0.13 1.09
1940s, but not 2006 2.7 269 0.13 4
1940 & 2006 3.9 262 0.13 2
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lands previously used for haying or pasturing. Hiagislevelopment is a growing influence. For examghle series
of images from the route 9 corridor in Kinderho&kglure 39), which is classified as prime farmlasuaggests that
orchards were the first agricultural grounds tddse to housing development after tH8 @orld war, when apples
began to be shipped to New York from Washingtotesta even the southern hemisphere. With the drdstline of
dairy farming since the 1980s, more and more forcoen fields were subdivided. These images alsatilate
another aspect of farmland abandonment — not @lreferted to semi-natural habitats. The fladkof
Kinderhook, good for growing and close to the megla Albany, have also proved good for housingatigyment.
They are simple to build on and their locationugable for Capitol District commuters. The suburli@vns
surrounding most such homes are not a suitablegtdbr many native plants and animals.

Figure 38a. A 1942 aerial photographs of southidaisidale matched with a topo map of the same dedice the outlines of old fields
evident in hill portion of the 1942 aerial photogia Active agriculture remained in the valleys.
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Figure 38b. Change in improved acreage froffi déhtury maximum and 1930, expressed as perceafagel surface area of each town.
Data from US Census.
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Figure 39. The course of housing development atbadgroute 9 corridor in Kinderhook. Houses tendele first built on orchard land, then on field gso
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Figure 40. Aerial photographs from 1942 (left) 84 (right) of wetland sites in the Towns of Anoréop two photos) and New Lebanon
(bottom two photos). Yellow arrows on the more reqehotos indicate the location of modern wetlathds are much more reduced in the
older images; topo lines have been included oMthe Lebanon photograph to help with orientation anderstanding of land use.

Abandonment not only meant direct changes in sartaver but also abandonment of drainage maintenatany
fields that were probably wet meadows in the 1820 likely drier land by the end of the centunyd gersisted as
such until the lack of drainage maintenance omitmd@al buffering saw them return to larger wetlamdhe last
quarter of the 20 century (Figure 40).

The succession, the term applied to the ecologimaless that occurs as natural communities agentritest open
pastures and hay meadows, if left to their ownaksjigrew into old fields, filled first with weedsd native
herbaceous plants (e.g., goldenrod), then wereredu®y shrubs (e.g., dogwood), and finally werevsfeenveloped
by forest (with ‘pioneer trees’ such as Grey Birdfite Pine or Ash often leading the way). Howewasrearly
ecologists quickly realized, succession is notree-size fits all’, deterministic process, but ratageneral tendency
amply colored by historical baggage, local paracties, and chance (see Wessels 1997 for a nsceighion). For
example, pastures, especially those that were gligcdabandoned with lighter grazing preceding tataindonment,
usually passed through a thorny shrub stage, daedna our area at least, by Hawthorn, Raspbeanels
Blackberries, Buckthorn, Multiflora Rose (after iitsd 20" century introduction) and Red Cedar. Ploughedisiel
that were abandoned suddenly might, on the othad,lteansition rapidly to a forest composed larg#lthat wind-
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dispersed tree species that happened to be neaddyaaing a good seed-production year at the time o
abandonment. Alternatively, hayfields might havdtsted somewhat as tall herbaceous growth deldnygeddvance
of woody plants. These differing scenarios resuledabitats for differing species.

Figure 36 shows the estimated extent of forestséundbland in the County. Early forest cover wasuwalked as the
remaining difference after improved acreage andwood acreage were subtracted from the total laed; dor later
dates, direct estimates of forest cover have babhghed. “Shrubland” was calculated based upomgéan forest
cover and the assumption that land which was suitesely forested was previously shrubland. Giventake
“estimates”, the illustrated patterns are rough,tbey do clearly show the rapid reforestationhaf tounty and the
shrubland ‘peak’ that occurred in the first haltioé 2" century. The extent of ‘old field’ is hidden sonteare in
the ‘shrubland category’, although it could perhbpsxtracted by detailed analyses of historicahbghotographs.
A glimpse of this period is provided by pollen colaa from nearby Stockbridge Bowl in Berkshire gy
Massachusetts (Figure 41). From the late 1700si¢irthe early 1900s, forest trees decline and gsassitive field
weeds and native wetland plants increase. Drama#inges occur between 1900 and 1950, when maspfants
drop dramatically, and early forest trees and theture forest trees begin to increase, along waligat increase in
shrubland vegetation. Aside from helping documbkatgeneral chronology that we mentioned, thesealstehint at
substantial ‘weediness’ in fields, implying a sonhevdiverse ecological system, perhaps with sopece for
native organisms. The wetland plant peak is intngualthough it may principally reflect specifieridd management
around the edges of this particular lake.
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Figure 41. Relative pollen abundances from StodgariBowl in neighboring Berkshire County. Plant$ediin the amount of pollen they
produce, the dispersal ability of that pollen atsdietectability, so comparison of amounts acrossgs is somewhat meaningless, but
comparisons within groups across time have vakellén data provided to the North American Pollatdbase,
ncdc.noaa.gov/paleo/napd.hty W.A. Patterson, Ill.)

From an animal ecology perspective, it is perhapsshrubland that is most interesting. While ‘matoayfields’
welcome bobolinks and, sometimes, meadowlarkseth&ds did not seem to be particularly commonlihfields
dominated by rougher native ‘weeds’ such Golderamd Ragweed and the beginnings of shrubby vegetdtio
appears that the ecological analogies to these’biadive prairies break down when the fields beea@ominated by
forbs. John Torrey (1843) reported goldenrod agedwof roadsides and edges; our typical goldenomdhthted

“old fields” are a new thing. Even the butterflynamunity of old fields seems relatively unspecializend dominated
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by those species typical of edges and hay fietdraly be that natural upland fields were rarelg=ensive part of
the regional landscape and thus there are fewespadiapted to them. Similarly, the shrublandsdbeélop from old
fields in our area do not contain unique plants #na important for butterflies and moths; the egatally important
shrubs for butterflies and moths are those thabasgmulate blueberry and scrub-oak dominatedenar(Wagner et
al. 2003). Nonetheless, as noted earlier in relatip to pastures, when these old fields are onpatrgr soil then
they do provide home to some native plants (sucheasnes mentioned earlier in the section on gicdbanalogies
created by pastures) and, in turn, native butesfiWetold fields (i.e., areas reverting to wet meadomg shrubland
do host a variety of native plant and animal spewibich may find these areas analogous to the sdotgbeaver
ponds and stream edges they had long co-evolvéd iaddition to the wet meadow herbs listed ea(in the
section on Early Meadows), native shrubs such agMdod Species, Arrow-wood, Nannyberry, willow sgsci
Swamp Rose, Meadow-sweet and Steeplebush colomizelavfields. Butterflies such as Mulberry Wingsng
Dashes and Browns are sedge specialists that gyafgsponded to the increase in wetlands. Birdé siscBrown
Thrasher, Mockingbird, Field Sparrow and othergFé 42) expanded into wet and dry shrublands.

Figure 42. An image of shrubland birds by Louis #gja Fuertes from his illustrations for tBeds of New York1910); the plants
illustrated are Hawthorn and Raspberry, typicahfdaf the middle stages of pasture to woodlandession.
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After old field and shrubland came forests. Themesftation of the Northeast, accompanied by redostin
hunting/trapping and intentional reintroductions had a huge effect on regional wildlife (Fosteale2002). Many
native species which had largely disappeared prid800 have returned. Moose, Fisher, Bobcat, Bk, and
Wild Turkey have all become substantially more camrm Columbia County during the past 30 yearday t
spread from historically more wooded refuges oreartentionally reintroduced to a now-more-hospgadandscape
(pers. observation; Figure 43). Deer were amondjtieto return (Figure 44, in part because thalsefields and
shrublands that followed agriculture provided idealbitat (as does some current residential landsgagiunting
has also declined in popularity. The result hasl@eswelling of deer numbers to the point wheregbsuccession is
likely being affected. Coyote, although not oridipaative to our area, has entered, perhaps &talogical
substitute for the Wolf. However, as we have disedsearlier (Figure 19), these secondary forest&arfrom
complete botanical restorations of pre-Europeatheseent forests. Tree diseases, selective loggingd,natural
patterns of tree species succession are all faittatcontributed to this change in tree speciespasition.
Furthermore, the herbaceous plants in secondaggt®usually have to contend themselves with thjrdrger and
poorer soils than those of pre-settlement foredt/augh 1958). Although we do not have rich datdarenground
flora of pre-settlement forests in the County, wepect that poor-soil species like Pennsylvaniag8ed/ild
Sarsaparilla, Canada Mayflower, and Starflower He@me more common overall at the expense okndh
species such as Blue Cohosh, Bloodroot, Wild Ginggek-in-the-Pulpit, Red Trillium, Wild Leek, etc.

Figure 43. The expanding distributions of two speaf forest wildlife, Turkey (top) and fisher (tmoh). Historical data from DeKay ;
historical images from Audubon; current data frorhitAker (unpublished) and McGowan and Corwin 2008.
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Figure 44. Buck take for New York State (left) @bdlumbia County (right). At the end of the™@entury, almost all deer were confined to
the Adirondacks. Recent drops in harvest may pirtieflect declining hunter numbers. Between 2@02 2007, New York State big game
license sales declined more than 7%; in ColumbianBototal, resident hunting license sales declimede than 15% over the same period.
Data NYS DEC.

The effects of the County’s changing habitats fkected in breeding bird survey data collected bluateers in the
County during the annual breeding bird surveysyfagi5a). One group of birds showed marked decliele
another evidenced strong increases. However, th@taups are not easily distinguished ecologicaile
declining species included some prominent grasdbanad (e.g., Vesper Sparrow, Meadowlark, Grassaopp
Sparrow and Horned Lark), this group also includelkast one (early) woods bird, the Wood Thruskewise,
increasing species did include a pair of forestigse(Pileated Woodpecker and Turkey), but at leestgrassland
species (the Bobolink and Savannah Sparrow) anetaleshrubland birds. The apparent trends prob@bieflect
real local and regional decreases in many grasslpedes and increases in forest species, couptedvinixed bag
for shrubland birds. For migratory species, somthe$se changes may reflect influences occurringrdan
Columbia County. Recent statewide data (McGowanGaravin 2008) support these general trends witsgead
birds declining noticeably, shrubland birds holdingre or less constant, and forest birds increasmigeably;
statewide data also show a gradual decline in Bokaind Savannah Sparrow numbers, but the autkorark that
most other grassland birds have declined much chamatically.

Figure 45a. The standardized abundances of biotgjdhe Ghent and Austerlitz Breeding Bird Surveyfes, 1966 to 2004. Birds were
grouped according to demographic trends, with &sireg species shown in green and decreasing spegielow, see text for discussion.
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The majority of our farmland has already convettedther uses. We are currently at a stage in thenty when
relatively little new habitat is being created € trast majority of lands that will revert to foréstve reverted, little
new openland is being created, and relatively feistiag openlands are being allowed to succeedusho
Regionally, the main determinants of landscape @siipn are now residential and commercial develepm
Current regional conservation foci (e.g., HudsoAagubon New York, the North American Butterfly Assation)
in part reflect the above distinctions, with grogiconcern about loss of grassland and shrubland,

Figure 45b. A graphic approximation of the countigl@wrelative abundance of select ecological groggiof organisms. Inspired by and
compare with the figure in Foster et al.’s (2002ykvon Massachusetts.

& ) )
The current farmscape of Columbia County is thalted overlapping historical and ecological prases Figure
45b outlines our approximation of the county-witleefuations in certain groups of organisms. In paese
fluctuations reflect the past interaction of farsaith the land as they searched for the locatamustechniques most
suitable to the crops they wanted to produce. tty flzey reflect the response of native specidsoth the natural
ecology of the landscape and to the alteratiomsdniced by humans. Obviously in a county where larfdrms
currently accounts for only about 1/4f the surface area, other land uses now play itapbroles in shaping the
ecology. Nonetheless, agriculture remains a relefeator, especially as one realizes that it is ofnne few actions
resulting in extensive early-successional hab{fats and flooding having been largely regulatetgt agricultural
cover-types are likely more permeable to nativegsethan the residential and commercial developmvarch often
replaces them, and that, at a national level, sointiee habitats that agriculture can simulate (#v.g.analogies for
the Prairies) have declined dramatically.

In this last section, we take an overview of whagacultural land in the County has been, is, alg fve going.
Paralleling overall declines in farmland, we estienat all on-farm cover-types in the County hdeereased
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dramatically (Figure 46), including those of pauntar interest as native species habitat. For exanpgrmanent
pastures are at 6% of their historical maximumfie&yat 31% of maximum, and old fields, wetlansistublands
and other such lands (not distinguished in cenate) @t about 1/30f their historical peaks.

Figure 46. Acres of land in various agriculturaleotypes in Columbia County. The bar graphs ithtst the proportion of farmland in each
type of use and so summarize the ‘look’ of farmlandach period. “Old field, etc” refers to non-&gitural, non-forested land on farms
and so includes not only old fields but also wetarshrublands, and farmyards.

To assess the potential ecological role of curagniculture in Columbia County, we conducted susvefybirds,
plants, and butterflies on several county farmsusetl GIS to extrapolate those findings to the Goscale (Vispo
and Knab-Vispo 2006). We say “potential” ecologicae because our sample of farms was composedeot a
organic and small-scale conventional operationsareanot necessarily typical of the average faritihé County.

We divided on-farm habitats into grasslands, weltamvoodlands, and shrublands and surveyed eacipéares of
conservation interest (i.e., species who are betidg be rare, worthy of protection, and/or denlijnat least
regionally, Table 4). Not surprisingly given thhistorical predominance, woodlots house our gréatemnber of
native species; we considered about a third of tteebe of conservation interest. While wet meadashsyblands
and grasslands tend to be home to fewer total spéwith the exception of grassland butterfliesnynaf whom are
relatively unspecialized openland species), a grgabportion of those species are of conservaititanest.
Croplands, as we have already alluded to, are horfeav native species.

These patterns in on-farm covertypes take on emabgnportance because farms are the main sofwcas®me of
these habitats in the County. If diverse grassldas®pposed to lawns) were found extensively datsf farms in
the County, then the fate of farmlands would be letevant for the conservation of grassland osyasi However,
this is not the case. Using existing remote sendaig and census information, we estimated whaep&age of the
total for each cover type in the County occurredasmland (although not necessarily in land activeded for
production; Table 5). Although the land classificas used in the remote sensing analysis and inghsuses are not
identical, it is apparent that significant propont of the open covertypes of interest occurrethons at least in the
early 1990s. It thus seems likely that the contthdecline of farms in the County will contributedalecrease in
certain native species. Forests are obviouslyiatiportant for native species conservation, but gaganerally seem
to play a minor role in providing habitat for madtthese species. Nevertheless, the value of faids a
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Table 4. The number of native species found iredéfiit on-farm cover-types during surveys of sevelui@bia County farms. Modified
from Vispo and Knab-Vispo 2006. See clarificatadrthe criteria in the table notes.

permeable corridor between forest blocks (in catti@the relative impermeability of commercialresidential
development) and the fact that on-farm woodlots magome of our only relicts of certain types aici@nt forest’
mean that, even with regard to forest organisnesetiological role of farms cannot be discounted.

Subsequent work (Vispo and Knab-Vispo 2007, KnagpW@iand Vispo 2009) has highlighted the potential
importance of land on farms in the management anbbgy of ponds and floodplain forests. Much of themer still
occurs on land owned by farms because good agrralikoils are concentrated along the river bottoms

Table 5. A comparison of the estimated on-farmmxé particular cover-types (based on agriculteeaisus data) to the total area of such
cover-types in the County based upon remote semssiteg(30m-resolution land cover map produced b B Cornell University).

Urbanization would threaten these woodlots; ourentrstudy of floodplain forests in Dutchess Cowuggests that
many forests in that county have suffered and naetio suffer extensive modification from non-agiticral uses.
Likewise, old farm ponds often contain a more dseeecosystem than those ponds installed as paasidential
landscaping, largely because they are more lighdipaged (e.g., less mowing of the surrounding hankse
tolerance of muddy or green waters).
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In sum, there is good reason to believe that fanthtzan play an important positive role in the covagon of plants
and animals in Columbia County. This is due toféiw that the County is already extensively foréstehereas
openlands are comparatively rare. The relativehydrerole of our county’s agriculture may also galy reflect
‘subdued’ levels of current farming. Agriculturaltevity, especially if it were to be intensifiedag, certainly has
the potential to negatively impact certain natigeaes, and these potential impacts should najr@ed. Nutrient
and agrochemical management along with habitatioreand loss need to be assessed on an on-gasig) ba

In considering the future of the agricultural amdlegical landscape in Columbia County, we can ltwokecent
history for trends. The current situation of agitiete in Columbia County is, simplistically put,thcencouraged and
discouraged by its proximity to New York City. WaiNew York City (see an estimate of the ‘foodshefdiew

York City in Figure 47) and associated second-homeers (Figure 48) provide huge markets for ther@®gs
agricultural production, the land prices determibgdhe salaries of the urban population are miciva what
farmers can expect to earn from their land. Culyefdarmland in the County is being offered for i@p$15,000 -
$20,000 per acre, obviously the buyers of such &edarely farmers. Some farmers do establish aimek
relationships with non-farming landowners or witinrprofits and so are able to work farmland thaytdon’t own.
Not only do land prices rise, but so does the diveost of living as retail and service prices adjto take advantage
of the wealthier, urban-linked population. The teguan overall tendency for agriculture to deseaear the City
(Figure 49), and for the production that does rent@ifocus on high-end production that gives re&dyi high returns
per unit land used (Figure 47); often these amengite, specialized organic vegetable growerslaratiche farms
whose operation may provide little extensive opealaabitat. People continue to move from New Yoity @to a
expanding sphere of settlement around the city ¢agare 50). This movement is facilitated by imyped transport
and enhanced possibilities of telecommuting, artd ginect pressure on farmland. Between 1960 af0,20e
populations of a ring of suburban counties typifigdOrange and Dutchess Counties in New York, [kt in
Connecticut, and Morris County in New Jersey saairthopulations rise by an average of almost 7036nd
roughly the same period, improved acreage in fannisose four counties dropped by 48%. As withdabacultural
land uses before it, residential uses (and thelogaal effects) are not spread evenly acrossahdscape;
commuters from the Capital District are, as mergaarlier, primarily in the northwest portion bétCounty (about
% of all employed residents in that region workha Capital District), whereas the New York Cityaliers have
tended to buy second homes in the more scenicihittee east portion of the County (Figure 51).

Figure 47. The ‘foodshed’ of New York City Green tdets. Each circle represents a farm or food predsapplying one or more New
York City Green Markets. Farms have been divided @xtensive (e.g., livestock raising), intensigey(, market vegetables), and indoor
(e.g., baking) operations. Each of the radiatimgles is separated by approximately 25 miles.
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Barring major economic downturns or demographinges, the agricultural cover-types and the asstiadtural
habitats of Columbia County will persist only iftle is a substantial reformulation of residentgrapch to land
use. There is an active interest in promoting leggiculture, but tension exists between the scaéesires of urban
émigrés and the practicalities of farming, and leetvthe rising costs of living and the realitiesasin economics.
To date, concepts glistainabldarming in this region have focused largely atfdren scale. The farming techniques
of specific farms are relevant to the ecologiepaticular pieces of land. However, as this pajperthied to
illustrate, the role of farms in nature conservat the County level needs to include a consiaeratf net effect —
what is the resulting landscape? Who fits intddti ecologically-managed farm surrounded by adresusing or
commercial development provides little meaningfaibitat to native species. It is only when one segksverall
view, across a sweep of time and land, that “sngkde” agriculture can take on true ecologicalvalee. Achieving
such an agriculture will require working througitks agricultural, socio-economic and ecologicaliss.

The distribution of agriculture in Columbia Couthtgs been largely shaped by variation in the phiyiocadscape.
That variation has also been an important determiofhabitat availability for native species. Asesult,
agriculture has played a large but predominantiptentional role, sometimes positive, sometimesatieg, in the
ecologies of native species. In this paper, byingathat interplay, we try to provide a more nuahegpreciation of
the role of agriculture in our landscape and tediackground that may provide tools for a more cions
management of that role in the future.

Figure 48. Percent of all houses which are not pieclfull-time as identified by the 2000 US cenguany of these houses are second
homes.

& #$ +

One central theme of this paper has been thatatle wf agricultural land as habitat for nativegeg depends at
least in part on the degree to which the agricaltoover type is analogous to the habitat with Wwhiee given
species co-evolved. Such an approach presumesuvblation happens at a much slower rate than tentechanges
in cover that can be attributed to agriculture. MBuch a presumption may hold in many cases, thedent
examples of organisms which have begun to co-ewsltfeagricultural cover types, so that such cdypes are no
longer analogies of their natural habitats émg&their natural habitats. The Colorado Potato Be#tleinstance, was
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a relatively innocuous, Mexican and Southwesteseehwhose favored foods were native plants indheto

family. Over time, however, the beetle acquiredradhess for potatoes (in the tomato family but api#y not a
major part of its original diet) and became thelvabwn crop pest of today (Neck 1983). While nohsidered
pests, such evolving diets explain the resurgeh&akimore Checkerspot (formerly confined to Tahead, now
including Plantain in its diet) and Wild Indigo Dkysving (whose caterpillars formerly ate mainlymamesake plant;
it now also feeds on alfalfa, Cech and Tudor 2085kh diet shifts are obvious examples of evolutamether or
not more subtle changes are occurring in othermosgss is more difficult to determine. It has prolydieen many
generations since water edges were the main hatbikdlideer, for example; one can only wonder wblaanges in
behavior, physiology or even morphology have reshlt

Figure 49. Improved farmland in a portion of thertheast. Notice the loss of farmland especiallthi neighborhood of large cities.
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Figure 50. Population density in a portion of therfeast. Columbia County lies between the demdigagutgrowths of New York City,
Boston, and Albany.
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Fig. 51. Recently-constructed (2000 — 2005) hoose®d by individuals from outside the County (ca¥dlof all owners of such houses)
according to Columbia County tax rolls. The largigetdot indicates the location of 10 homes. DatanfNY S Office of Real Property. Like
farming, such houses are not randomly distributethe landscape.

59



$$ + #

By way of conclusion, we present a few generalresi

- The influence of agriculture on native organisms loa considered from two perspectives: the desbruci
natural habitats and the creation of novel, sometietologically analogous, ones. For example, inrGoia
County, the early and continued farm use of thie éenter-of-the County cropland probably has méaat
the creatures of rich, white-oak woods are relf§gfiv@common in our county, although, in their place
grassland birds have arrived on some of the extersyfields. Likewise, the Natural Heritage Peogis
registry of rare species highlights the limey walef the southeastern corner of the County — teo#e have
favored agriculture and so specifically impacteel plants and animals of those lands.

The influence of nature on agriculture has perlges) more physical than biological. While certain
organisms present real benefits or threats to lagatulture (e.g., the benefits of native pollorat the losses
from deer and ground hog), these may not have ghyedocation of agriculture as much as soil choxds
and topography, factors which, in turn, also infloe the occurrence of native species. Thus, thaittof
certain agricultural and natural habitats may cosvet because of the direct determination of opéhle
other, but because they are both responding teaim physical cues. Thus, the ranges of Poverty-Qess,
Hair Grass, and Little Bluestem in the County maydtto coincide with that of early sheep farming no
because they were crucial forage plant for shegfphécause the thin, drier soils which harbor tlepseies
were most amenable to sheep when farmers stravake a living from that landscape.

The ecological analogies offered by agriculturetaxa-specific. In Columbia County, for exampley ha
fields, while often harboring little in terms oftha butterflies, offer functional structural angies for birds
if they are extensive enough. Their mainly nonireplants offer few food sources for native calags. On
the other hand, butterflies, which can usuallylseth smaller areas than birds but whose food rements,
when young, are more specific due to their chengcalogy, sometimes can take advantage of theesedtt
native plants that may come into pastures on paoits &.g., Little Bluestem).

Analogies evolve. An agricultural cover type magvseas important habitat for native species foerain
period but changing agricultural practice may sghsetly eliminate the analogy. For example, latebay
fields in the County used to be suitable grasstardibreeding habitat, but may become unsuitabletiaor
even ecological traps when cut early and often.

Agriculture creates and destroys habitat. The aaehts can only be judged by consideration of wizdive
habitats were likely lost, what analogies were @@&aand the overall context of both agriculturd aature
conservation. For example, Columbia County is nowghly two thirds forest-covered; 150 years aguas
more than two thirds open land. Much the same paktelds throughout the Northeast, with develomeoh-
agricultural land accounting for a substantial jporiof what is not wooded. Today, conservationudels the
maintenance of the early successional grasslangtamttland habitats that are becoming rare; 156sya30,
forest would have been the rare and valued coyer. ty

To a very large degree, the intertwining of naspecies and agriculture over the past 200 yearbdwsdue
to happenstance rather than conscious effortsagtfarm economics that shaped the land and that,
incidentally, created or destroyed habitat forveBpecies. Today, farming largely continues in tashion,
although increased interest in sustainable farmuggests this process might become more conscious.
However, the main modern regional influence onueagicologies is not agriculture, but rather thédestial
development that has become the County’s economgiine. That process continues apace with mucheof th
same ecological ambivalence that shaped agricuttutrevith, given the state of the environment, ppghless
room for error. The native organisms of the Colusm®Bounty landscape will only consistently benebii

the potential positive ecological analogies thahhas can create when the overall course of land use
becomes more conscious and deliberate.

60



