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6, Special Cases: Long Island groundwater and Monmouth
County resorts,

a. Long Island groundwater., -~ As previously noted the
availability of groundwater supplies has enabled Long Island indus-
tries to rely on private supplies. Conseguently per capita distribu-
tion in Nassau and western Suffolk counties is 100 gpcd, thirty-five

percent below the Regional average.

Nevertheless, intra-agency distribution within the forty-one
agencies serving more than 1, 000 persons ranged from less than 70
gpcd to more than 200 gped, Three factors explained all but a small
percentage of the variance in per capita distribution: the presence of
sewer systems, median family income, and the nonresidential floor
space variable, A preliminary examination dichotomized the agencies:
14 agencies served by sewer systerns distributing 115 gped, 27 agen-
cies without sewer service distributing 88 gpcd., Cutting across the
sewer system groupings are economic status of the population and
nonresidential water using activities, other than industrial, Appar-
ently the lack of public sewers as a cause of lower domestic demands
or as an associate of the lack of lawn sprinkling on large plots is not
manifested in northern or western Nassau county. The concentration
of economic and public activity along the ceniral tracks of the Long
Island Railroad is veflected by the ralatively high per capita distribu--
tion in central Nassau county,

b, Monmouth County resorts. -- Along the eastern coast
of Monmouth county summer resorts add summer peak demands.
Monthly water data reveal that more than double the amount of water
is distributed in the maximum month than the minimum month, Since
the added summer population is often not reported by the water agency,,
while the added water is, per capita distribution is 115 gpced, Conse-
quently per capita distribution is 20 to 30 percent higher in these six-
teen agencies than correlations with land use and other factors suggest.

Measurement of Change in the Pattern
of
Water Distribution

Quantification of change in the distribution of water requires the
measurement of change of its two components: population served and
per capita distribution. The New York Metropolitan Region graphically
illustrates the effect of population movement on water distribution
change. At the county scale a Spearman rank correlation was com-
puted between population change 1950-1960 and water distribution
change 1961-1964, The correlation was .98, Thus, if per capita
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distribution had remained the same, change in water distribution
could be measured through population change,

However per capita distribution has been changing. Specif-
ically, empirically determined coefficients, with one exception,
suggest a clear operating premise: the higher the per capita dis-
tribution in the base year, the lower the rate of growth in the re-
cent past. The exception is the group of agencies serving areas
with no sewer systems. These exhibited the lowest per capita
growth rates, Due to the limitations or the historical data, the
growth rates were determined for groups, rather than single agen-
cies and only for the 226 agencies serving more than 1, 000 persons.

TABLE 3 -~ Per Capita Growth Rate Coefficients

GPCD Agency Size Class Annual Growth Rate
mozre than 150 .44
100~1506 .87
less than 100

with sewers 1.12
without sewers .32

A theoretical basis for the growth rates is the concept of the
self-limiting mechanism, which has been observed and applied to
many growth phenomena, including population. In the context of
water distribution in the NYMR, the coefficients reflect high growth
rates in suburban areas, low growth rvates in core areas. Specifi-
cally, since World War Two formerly low per capita suburban areas
have experienced growth in high water consuming single family
homes, shopping centers, and some industries. Conversely, high
per capita core areas have begun to level off due to the change from
single family to multiunit structures and the slower growth of indus-
try and commercial demands in their service areas, The low per
capita growth coefficient of agencies without sewers reflects a com-
bination of factors constraining growth, '

Requirements for Water in the NYMR: 1985 :

Estimates of future water needs attempt to view the future
based on present knowledge of foreseecable developments and rela-
tionships in the past., In the past, people and activities, and conse-
quently water distribution, were concentrated in and in the vicinity
of core areas. However, in the recent past, high population and per
capita growth have been associated with suburban aveas., With the
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general trend noted, estimating future requirements invelves project-
ing population served and per capita demands.

The author views estimates as a forecast of what may occur if
a number of specific assumptions materialize., Resulting from spe-
cific assumptions, the estimates lend themselves to alteration as con-
ditions change and new data and factors become available.

Two basic assumptions were immediately made: (1} no major
wars or economic catastrophes would occur, and (2) scientific in-
genuity would not produce another set of heavy water using appliances
to rival the plastic hose and the water cooled air conditioner,

Analysis of population estimates and per capita data suggested
a range, rather than a single set of estimates., Population is difficult
to project on the county and smaller municipal scale due to a lack of
intraregional migration data. Consequently estimates by local planners
at the county scale differ by as much as fifteen percent., Projections
at the municipal scale are as much as twenty-~five percent divergent,
Moreover, there are indications that per capita growth might level
off in the immediate future. Briefly, the added costs of water and
waste treatment might reduce industrial and commercial use. And
the replacement of single family with multiunit structures might re-
duce domestic per capita demands,

Thus, a high and low set of water requirements have been esti-
mated. The high estimates assume accelerated population growth rates
or decelerated population declines and a linear extrapolation of the
present per capita growth rates into the future. The low estimates as-~
sume more conservative population changes and the immediate leveling
off of per capita growth, On the agency scale, the low set of assump-
tions are modified to distinguish between types of water consuming
agencies and the differential application of the per capita leveling off
process. And two other assumptions are added concerning the instal-
lation of public water and sewer systems,

Applving the polar assumptions at the county scale produces a
range of estimates for 1985: a low estimate of 2. 66 bgd, a high esti-
mate of 3,41 bgd, Relative to present distribution, the low estimate
projects a twenty-five percent increase, 480 mgd, the high estimate
a fifty-six percent increase, 1.230 mgd, The second, equivalent to
the present distribution in the City of New York, is likely to occur if
present trends continue,

As expected the brunt of the added demands are likely to fall on
the peripheral areas of the Region. Dichotomizing the Region as in
Figure 2 indicates the broad extent of the expected change, In 1963,
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the peripheral areas {dots) distributed twenty-three percent of the
water. In 1985, they are expected to distribute about thirty-seven
percent. Relative to 1963, this implies between an eighty-five and
one hundred and fifty-four percent increase. Conversely, demands
inthe core areas are likely to increase only between five and thirty
percent,

TABLE 4 -- Estimated Water Requirements in 1985

Area Distribution 1963 Expected 1985

Mgd low high
Core ’ 1642 1755 2157
Peripheral 494 901 1256
Total 2136 2656 3413

Thus, the direct implication of urbanization is the markedly
different requirements for water within the Region., In turn, these
requirements are likely to have a direct effect on the present pat-
terns of distribution in the Region. Small agencies on the Region's
periphery with little capital for expansion, are likely to be over-
whelmed by the demands, Conversely, large core agencies may
have investment capital and perhaps excess water, Under the hy-
pothesized conditions three possible changes are probable in the
peripheral areas:

(1} the creation of county super agencies; (2) the movement of core
agencies into the vacuum; (3} the expansion of the present systems
through interconnection with core agencies. The first step has
already occurred in Morris and Suffolk counties, the second in Rock-
land, Bergen, Fairfield, Somerset, and Middlesex counties, and the
third in the densely developed portion of New Jersey and in West-
chester County.

The change has often met stiff resistance. In Morris County,
New Jersey municipalites with existing systems have withdrawn
from the County Water Authority. In the second group the expand-
ing private agency has usually been able to purchase existing sys-
tems. When it has not, as in Nyack in Rockland county, court
cases have resulted. The interconnection of all systems and the
transfer of water as requirements change has been stifled by con-
tracts calling for inflexible fixed transfers over fixed periods.

However, resistance is likely to crumble due to the magnitude
of the demands, Thus, urbanization in the NYMR implies overall
and intraregional water requirements which, in turn, are likely to
force radical changes in the present water distribution patterns,
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GERANIUMS, JUNKYARDS AND GEOGRAPHY:
ENVIRONMENTAL QUALITY AS A PUBLIC GOAL -

IN NEW YORK STATE

Charles C. Morrison, Jr.
New York State Natural Beauty Commission

As much as my work deals with '"implications of urbanization,"
I would have liked to have been in the last session on Geography in
Government, too. Having worked successively for the City of New
York, the Federal Government, and New York State, I feel like say-
ing something on that subject. After completing graduate work I was
with the Regional Plan Association for a year and then joined the staff
of the American Geographical Society for five years. But the past
seven years have been spent in government employment and it has
been very satisfying.

Perhaps it would be practical to proceed by straddling the
topics of both sessions. Certainly geography and geographers in
government have something to do with urbanization. And maybe they
should have more to do with it! '

We have seen the perennial debate over the role of the univer-
sity in our society whip up to maelstrom proportions once more.
This time the catalyst has been student activism over the strong ties
between the Academic and Military Establishments and -~ the stu-
dents say -- too little attention by the universities to the major
issues of social and economic injustice in the United States. Whether
or not the nature of these relationships is a symptom or a cause of
student unrest, there can be little doubt that this is but a variation
on a much older theme. In another, quieter, time the polarizations
might have been expressed as being between liberal arts and voca-
tional or professional training. Or, between teaching and research
or administration. As in many other situations, however, it would
seem that such polarizations are unwarranted and misleading. Choices
are seldom black and white, but rather a matter of emphasis.

James A. Perkins, president of Cornell University, recently
likened the modern university to a triangle with equal sides --

N A
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teaching, research, and public service. Mr, Perkins sits on the
teaching side of the triangle. So he put that first. I am sitting on the
public service side. However, I am doing research and, as a com-
municator of information, I am teaching.

This confluence is essentially what I had in mind when, as chair-
man of the AAG Placement Committee, I wrote in the April 1966 issue
of Jobs in Geography, that the fundamental relationship ....

", . . between research . . . teaching, and the
application of . . . knowledge . . . to the resolu-
tion of human problems is accepted by most geog-~
raphers. Few geographers would argue that their
professional status would be endangered, for ex-
ample, if they participated in social, economic,
or physical planning functions in public or private
agencies on a consulting basis. Indeed, most
would welcome the chance to become so involved,
recognizing that there frequently are opportuni~
ties in these endeavors to test their theories 'in
the crucible,' thereby opening the way for their
elaboration, amplification, and general interpro-
fessional and public acceptance,

A logical extension of these thoughts is that full-
time employment in the applicatory end of the re-
search-teaching-application trinity is no less dan-
gerous to one's standing as a professional geog-
rapher than full-time employment in the teaching
end. There are some public or private planning
jobs, for example, which offer a better opportu-
nity for theoretical and applied research than
some university or college teaching jobs. More-
over, there even are some planning jobs which
offer better teaching opportunities than some
teaching jobs -- if oral and written transmission
of professional knowledge to the public may be
counted as teaching.

But the main point to be made here is that geog-
raphers generally recognize the interdependen-
cies of these functions and acknowledge that ex-
cessive concentration on any one of the three
functions to the exclusion of the others is likely
to result in professicnal sterility by way of isola-~
tion from the mainstream of society's activities
and purposes."
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In 1962, Gilbert F, White noted that: "The contributions which
geographic thought can make to the advancement of society are rela-
tively few, simple, and powerful . . . They are so powerful that
failure to recognize them jeopardizes the ability of citizens to deal in-
telligently with a rapidly changing and increasingly complex world, """
In the concluding article of a symposium on ""Critical Issues Concern-
ing Geography in the Public Service," to which Dr. White's remarks
constitute an introduction, Edward A. Ackerman pointed out that "a
profession as a whole may even have a certain obligation to see that
the knowledge which it accumulates is made meaningful in terms of
public policy."

I would go further than that. A profession such as geography
definitely has a resporsibility to become heavily involved in public
policy. However, we are not involved enough at present. To be
sure, geographers are working on such diverse matters as census
projects, remote sensing, and defense intelligence, They are apply-
ing the particular approach of geography in other ways to society's
problems. . But as far as any direct and concerted effort to influence
public policy formulation is concerned, the profession is still resting
on the laurels of a few star performers like White and Ackerman and
an older generation of geographers who were active in the TVA, the
National Rescurces Planning Board, and the economic development
work of a decade ago. ‘

We can't keep talking about what Isaiah Bowman did at the end
of World War I, Yet, the proiession as a whole had done little on a
systematic basis to overcome the stereotyped image of the geogra-
pher as one of those social scientists ''. . . who can always raise
questions as to how valid an approach or decision is, but is seldom
capable of giving usable assistance to the planner or decision-maker

in the tougher moments of responsibility,'®

Perhaps the reason for this poor image lies with the diversity
of our interests. As geographers we make good general lists but we
find it hard to compete as specialists in all of the subjects about which
we generalize. The fault also may be with our lack of a substantial
body of theory, geography being an '"approach' rather than a distinct
discipline.

*White, Gilbert F.,, et al,, "Critical Issues Concerning Geography
in the Public Service' (symposium), Annals of the Association of
American Geographers, Vol. 52, Sept. 1962, No. 3, pp. 279-298.

‘3&_'1_,@_» 0. 293,
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Or perhaps the fault lies with our Association. For years there
has been an obvious need to make the relevant works and skills of
geographers better known to private business and industry, as well as
to public agencies, but no great effort has been made in this direction.
The profession and the Association have been almost entirely oriented
toward the academic world,

To a certain extent, this is a public relations problem. There
are various ways of improving the geographer's image. One of the
avenues that could be utilized to better advantage is that of job devel-
opment. The Placement Committee could do more in this regard.

The Geography and Government Commititee could do more --especially
if it expanded its horizons beyond the federal government to include
state and local government. But, this kind of problem needs strong
central direction and staff support; volunteer committees can't do it
all.

If the AAG did undertake an intensive public relations job,
‘through one avenue or another, would the colleges and universities
be able to fill the increased demand for professionals? How would
they respond?

In my experience, university geography deparitments have done
very little to develop manpower for positions outside of academic cir-
cles. Most of them tend to discourage non-academic employment --
by default and more directly by overemphasis on academic employ-
ment as the pinnacle of professional achievement. Perhaps this is a
reflection again of the disengagement of the profession as a whole, In
any case one of the most unfortunate results of the situation is that
students who do not choose an academic career usually disappear from
the professional scene. They are not encouraged to continue thinking
of themselves as geographers. Disaffection and disinterest in the pro-
fession usually follows,

Broadening the base of professional involvement and responsi-
bility seems to be a matter of moving ahead on several fronts simul-
taneously rather than choosing one course of action over another., I
am not suggesting that any area of present professional activity should
be weakened or de-emphasized. We need to "teach geographers to
teach geographers.' But strong positive action is needed by the major
departments and by the Association and its various Divisions if the
profession is to have a direct role in shaping our society. If such
action is not taken the viability of geography as a separate discipli-
nary entity will be impaired even more than it is at present.

If geography is basically concerned with areal differentiation of
the earth, focusing particularly on man-land relationships, I know of



no better place for geographers to cross lines between the academic
and governmental communities in matters affecting environmen-
tal quality, Commissioner Harold Howe, of the U, 5, Office of Edu-
cation and life trustee of Yale University, recently told his fellow
aluwmnni that the cbimf igssues demanding attention by universities in-
cluded {1} the dilemna of the citiss, {2) the man-made threat to

the racial guestion, (4] poverty,

man's natural environment, (3}
{5) the population explosion, and {6) the crises of management and
communications. The issues of environmental quality cut across
most of these items but they in on number two especially,
Geographers are doing research on various aspects of the
natural and man-made environment, They are investigating some
of the problems and issues arising from man's conflicting uses of
his environment, They are working on various aspects of urbaniza-
tion and settlement, environmental perception, water resources or

N

other natural resocurces, outdoor recreation, or land use, for ex-

ammple. PBut, -- again -~ too f-fj\&f are volved in policy matters or
are attempting to exert any influence

individual developmental projects. And often their research is ill-

policy or decisions on
conceived, sterile, and ineiffectual because of this lack of involve-
mont They seem to feel that ’1-:“ scholarly objectivity will be wn-~

determined by making recommendat 5. 5o they go only so far and

then stop without coming to grips

Those of you who ave not i of natu-
ral beauty probably may tend to crszu«:e it wi’é'h "beautification' or
with the 1965 Federal Highway Beautification Act or with ”I.dadj.,rbirci.’@

1

Program.'
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I sometimes wish simple. In actuality, natu-

ning to the guality of the total en-

ral beauty may be defined a ‘
vironment, including both man-made and naturai aspects, The em-~
phasis of the movement or approach ~- for that is what it is rather

than a distinct subject area in the usual program sense -~ 1s On pre-
serving and enbhancing those natural values without which man's life
on this planet would be either intolerable or impossible. To pre-
serve natural values one also has to be able to influence man's im-
pact on his environment -- the pattern of urban growth and develop-
ment, the utilization of natural resources for raw materials and for
purposes such as outdoor recreation, or as mediums for disposal of

various wastes

In effect, natural beauty represents a merger of some of the
traditional interests of the EL lds of conservation and planning so as
ol of all aspects

cundswell of pub-
%r: Jaf:t decade

to obiain a more comprehensis
of our environment., If is
lic concern and civic intere



nologic change, Natural
response to persistent old

rapid uncontrolled land develop
beauty is not a new prograr
problems and to a few new on

1t have ¢ 7*90’)@01 up 1"ec*<=m:1y. It
natural values and quality in design
wetivities affecting the environ-
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represents a renewed emupha
that cuts across most of our <:m~going

ment.,

One of the best guides to the different subject areas covered by
natural beauty is the 782-page proceedi ings o of the 1965 White House
Conference on Natural Beauty, O vou might look at the report due to
be published this month by the President’'s Council on Recreation and
Natural Beauty. This is titled From Sea to Shining Sea and repre-
sents the first comprehensive and definitive report on the quality of

our environment since the White House Conference.

About 35 states have had Governor's Conferences on Natural
Beauty., New York had one in }7973 vary, 1966 at the Biltmore in New
York City. The sumrmary is availabl In each state, there have
been a variety of subseqguent actions, In New York, a principal re-
sponse by the Governor and the Legislature was the creation of the

Natural Beauty Comrnission.

The Commission ig ruciured somewhat like the President's
i’wfe "wagency body. But the similarity ends

N

Council in that it is an ;
shed in the Office for lL.ocal Gov-
s

there, The Commission we

ernment and the Corm‘zusm-f" SEn of t.nat Qffice serves as Chalrman.
Thus, in addition to a coordinating role among state agencies, the
Commission has a responsibility to coordinate state and local activi-

ties and promote natural beauty pz ograms at the local level, not only

through local governments but a
tions, civic gro: ups, and ind;.\

he other members of the Natural Beauty Commission are the
Commlss;toners of Commerce, Conservation, Housing and Community
Renewal, He’ealth, General Services, Transportation, the Director of
the Office of Planning Coordination, z\c‘ the Chairman of the Council
on the Arts, :

The enabling act which established the Commission specified

e following principal duties:

1. Develop policies and programs to preserve and
enhance the natural and man-made beauty of the
state and encourage, facilitate and assist in the

of the varx

ious state

coordination of the activitie
agencies in further: such policies and pro-
-

grams, This sl

after consultation
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with local govern
groups and instituti

2

nts, and private individuals,

L2

. Advise, encourage and assist local governments
in the full utilization of their powers to preserve
and enhance natural and mz-:mmrnade beauty.

3.  Conduct and coordinate studies, surveys and in-
ventories of the natural beauty resources within
the state.

4, Designate scenic gites, areas and highwavs in
the state and develop programs for their pres-
ervation and enhancement,

5. Promote the application of aesthetic considera-
tions in the location, design, construction and
maintenance of state lands, projects, and build-
ings.

6, Serve as a clearinghouse for information about
these matter

The Commission also is empowered to receive gifts, grants,
and bequests in accord with its purposes, upon approval of the Gov-
ernor

So far we have eneral terms, Perhaps

11 T set forth a list of some of the kinds of environmental conditions

in which we have an interest I could point this up quickly., In consid-
ering this list, please keep in min (J that the Commiseion’s member
agencies, other qta’co agencies, federal agencies, private organiza-

5

tions, and various local governments all have interests in these mat-
ters. The Commission's central staff -~ which is now quite small
is expected to encourage action on these matters. It does not expect

Wm

to resolve all environmental difficulties overnight!

~~ nature centers; outdoor or environmental education
programs :

~- preservation of scenic areas and open space s

-- preservation of wetlands and marshes, other oatural
areas and natural landmarks
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preservation or restoration of historic buildings or
blockironts, canals, covered bridges, old cemeter-

ies, monuments, and other landmarks

adequate park and recreation areas and facilities
or encroachment on such aveas

disposal of refuse, garbage, sewage, waste oil,
storm drainage, nuclear and industrial wastes,
solid wastes (including junk cars)

indiscriminate use of pesticides or other chemicals

open storage vards and unsightly industrial areas

architectural design or various aspects or urban
design

preservation of agricultural lands

f:oordinated design of "street furniture"

noise abaterment

abandoned and dilapidated buildings
proliferation of unattractive signs and billboards
substandard residential areas

litter control and cleanup

overhead electric distribution and transmission

wires, unscreened and poorly located substations

unsightly and uneconomic downtown commercial
areas or commercial stripsg

shade trees and landscaping

poorly maintained public and private lands and
buildings

unregulated suburban development (residential
and commercial)
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-~ location or design of public features, buildings,
highways, or other public works

-~ tree removal; excessive deforestation

-~ g0il and beach erosgion, soil pollution, reforesta-
tion, f{lood control

-- regulation of surface mining, borrow pits

-~ gcenic roads, parkwaye, and tourways systems
-- urban and rural beautification

-~ regulation of mobile homes and trailer camps

In order to be comprehensive and to avoid semantic difficulties,
some of the itermns on this list overlap, while others are quite ambig~
ucus. However, Ithink you can decide from this brief description
whether or not this work should be of interest to the geography pro~
fession. There certainly is plenty of opportunity for involvement
with environmental problems in teaching, research, and in application.

{There is no need to make anv esoteric distinctions between
"basic! and "applied'’ research., All research is pragmatic in the
sense that it has a "pay-off,” however aobscure or long-range. Some
environmental problems are going to be solved only after very pro-
longed research and even then the answers may come from seemingly
unrelated fields.)

It does not appear to be necessary to catalogue the various
activities we have started or expect to start in the Natural Beauty
Commission. This information can be obtained from our various re-
ports and publications as they are released. Some of it can be sur-
mised from the duties that are set forth in our enabling act. It is
enough to say that the Commission has made a beginning and it has
excellent potentials, I do want to mention that we are cooperating
with several universities and colleges in a limited way at present,
and [ see great possibilities for expanding this aspect of the program.

One thing is certain. Environmental quality as a public goal is
here to stay. Creation of the Commission represents one response
at the state level to the need to take concerted action to resolve en-
vironmental problems. It also shows that there is increasingly wide-
Spread understanding that problems of the environment are interre-
lated and need to be viewed comprehensively,
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But, aren't the kinds of environmental relationships with which
the Commission is concerned largely identical with those that geog-
raphy has long explored? After all, Harlan Barrows defined geogra-
phy as human ecology in the 1920's! It seems to me that the interdis-
ciplinary view of the geographer has special pertinence here. This is
where the action is. DBut where are all the geographers?



MAN AND WATER POLLUTION

Ronald Stewart
Atmospheric Science Research Center
State University of New York at Albany

In every age, in every society, there are few key words which
represent the phases through which that age and/or society passes.
Today, pollution is a watchword, or if we wish to encompass pollu-
tion and its effects, we often use the term ecology.

Tonight I would like to mention a program which encompasses
ecology, pollution, geography, limnology, atmospheric science, biol-
ogy, economics, and take your choice, This is the IBP, the Inter-
national Biological Program. The IBF is designed to take an inten-
sive look at a series of biomes. This will inciude an analysis of
ecosystems, phenology, bilogeography of the sea as well as studies
on human adaptability dealing with migrant populations, Eskimos and

nutrition.

To bring this program closer to home we may consider the
Lake George basin, 50 miles north of this campus. The IBP has
designated this area as a focal point for ecological studies. Lake
George is 32 miles long, an average of 1-1% miles wide and has an
average depth of 60 feet. The Iake exchanges about ten percent of
its volume annually through an outlet at the northern end, '

SLIDE 1t The basin is outlined by mountains which tend to limit
the runoff area and affect the wind direction and speed,
The aerial photograph was taken looking northward from
the southern end of the Lake., (All aerial photographs
wevre taken from a research aircraft operated by the
Atmospheric Sciences Research Center, State Uhiversity
of New York at Albany., The pilot was Mr. Ralph Markson,)
SLIDE 2: The Narrows in Lake George, showing some of the®
islands which are used for camp sites, There are over
170 islands in Lake George, most of which are owned by
the State.

(S
=3
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SLIDE 3: The Narrows with Northwest Bay to the left and Tongue
Mountain in the foreground,

SLIDE 4: A view of the shoreline with some residential and com-
mercial development.

SLIDE 5: Heavy residential and commercial development of the
southern end of Lake Geoxrge., It is this area of the lake
which has begun to age, or go through early stages of
eutrophication,

SLIDE 6: A beer can on the bottom of the Lake. Each Monday
morning there are a dezen or so bottles and cans found
in this lakefront area where we dock our boats. Picking
up this trash has been one of the more successful aspects
of our research program!

SLIDE 7: A 55 gallon drum rusting on the bottom of the Lake. On
slides six and seven the clarity of the water was most
evident, For fifty vears the residents of Lake George
have organized to protect this Lake through political
pressure, legislation and at times, ''physical encourage-
ment." Today, despite all these efforts the lower one-
third of Lake George has begun to show the effects of
eutrophication, or aging.

Research plans call for 15-20 investigators to study the
biological, chemical and physical aspects of the Lake
George basin, With the use of systems analysis it may
be possible to judge the future effects on the basin of
population increases, industrial development, etc,

SLIDES 8 Diffraction colors on the water caused by the presence of
-9: gas and oil from outboard motors on Lake George. Ap-
proximately 40, 000 gallons of gas and oil are discharged
into the southern half of Lake George each year by two-
cycle outboard motors. Inboard bilge waste is also dis-
charged but no estimate of this quantity is available.

SLIDES Diffraction colors on the sand caused by a layer of oil,
10-17: This laver covered several hundred feet of shoreline
after a period of heavy rains. It appeared that the oil

was discharged from nearby storm sewers. About 350
million gallons of used motor oil must be disposed of

annually by over 200,000 gas stations. Sometimes this

waste os_]. is dumped into storm sewers even though it is

illegal to do so. il such as h s marks boats, coats
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bathers, and creates a smell and taste which renders
water useless for drinking. It also uses up oxygen which
would norrmally aid in purifying the water and supporting
aguatic life,

There are many individuals and organizations involved in the
IBP studies on lL.ake George. These next few slides will provide you
with some idea of the methods which we are either using at this time,
or plan to use in the future

SLIDE 18: A calibration tank designed and built by Mr., Frederick
Tallman of the Department of Atmospheric Science,
SUNYA, This tank is used in the calibration of a heated
thermistor current meter which will be used for measur-
ing vertical and horizontal motions., The tank has also
been used to demonstrate standing waves, or seiche,
which displace large masses of water in Lake George

{and other lakes}),

SLIDE 19: An aerial view of the boat used by the New York State
Department of Health for dye diffusion studies on Lake
George, Usually Rhodomine B or a similar form of dye
is discharged into the water at a known concentration.
Then a fluorometer and pump system samples the dye as
it diffuses vertically and horizontally. The Rensselear
Polytechnic Institute {RPI) and the State University of
New York assisted in the program.

SLIDE 20;  An aerial view of the RPI boat under the command of
Mr. Stephen Wilson, Department of Geography, SUNYA,
This boat was studying the thermal structure of the lake
during the dye diffusion studies

SLIDE 21: A rotating room designed and built under the direction of

Dr. Ralph Rumer, Department of Civil Engineering,

State University of New York at Buffalo.

SL.IDE 22: A model of the Lake Erie set-up inside the rotating room.
This type of model provides information on flow patterns,
retention time, seiche and other motions relevant to lake
dynamics. A similar model of Lake George is being con-
sidered as Dr, Rumer has offered the use of this rotating
room for our studies,

SLIDE 23: The 18 foot aluminurm cathedral hull boat operated by the
Atmospheric Sciences Research Center and the Depart-
ent of Atmospheric Science, SUNYA. All instrumentation
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associated with the use of this boat is portable and may
be set up for each run, ’Ihls same boat has been used on
Lake Ontario for physical limnology studies.

The Salton Sea as viewed from a Gemini capsule. Natur-
ally occurring materials provide a mosaic of the current
pattern. Infra-red studies are also becoming simpler to
perform and can provide l]lfO_xmdtIOI‘l on the current pat-

terns.

The physical studies on Lake George in which SUNYA has been
most interested include surface and internal waves, Langmuir circu-
lations and heat budget including applications to the problem of thermal

pollution,

SLIDE 25;

SLIDE 26:

SLIDE 27:

SLIDE 28:

SLIDE 29:

Streaks {foam lines)} which are often surface manifestations
of Langmuir circulations.

A schematic of Langmuir circulations. These organized”’
circulations are the most important means by which heat
is transferred downward in a lake. The width of these
circulations may range Irom a few centimeters up to fifty
meters, The downwelling has been measured at 8cm/sec
and may be greater during periods of instability (when
the surface waters are cooling from any given tempera-
ture down to 4°C,)

A recording of the surface seiche on Lake George, N, Y,
These data are a necessary part of any current studies
which are carried out on lakes. The periodic oscillations
must be accounted for when calculating the currents which
are non-periodic, The seiche currents in the Narrows
displace water mass = 0.3 km from its original position.
In terms of currents this represents an average motion of
6 cm/sec which must be accounted for in diffusion studies,

etc,

The position with time of the 14°C and 16°C isotherms in
Lake George. The oscillations of the thermocline show
up as periodic internal waves represented by the move~
ment of the isotherms. The oscillations may have an -
amplitude of 5-6 meters. This represents another method
of mixing and heat exchange which is of interest in lake
studies.

A mock-up of the activities at Lake George which are sup-
ported by the Office oi Water Resources Research, The
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Department of the Interior. This unit is the floating
probe designed and built by Glenn E. ‘viyer, Depart-~
ment of Atmospheric Science, SUNYA, It is designed
to sample air and water temperature at several posi-
tions, record wind velocities and relative humidity.
These data are being used to determine the cause of
Langmulr circulations and masasure the mixing associ-
ated with them. The probe is launched from a pontoon
barge which also contains all the recording equipment.

SLIDE 30: lake George Scenery.

I have discussed some of the IBP studies which are either on-
going or planned for Liake George. The biological and chemical
studies, which I have not stressed, will be carried out by other de-
partments and organizations, All of these programs need help. I
have not mentioned research concerning water resources planning
and management or the socic-economic aspects of water resource
problems. For fiscal year 1967 the Office of Water Resources Re-
search has allocated two mii’iif:an dollars concentrating on such
problerms,

SLIDE 31: Lake George Scenervy,

ad

The winter population of Lake George village is about 1,000
persons {1965), The summmer population is 10, 000 with as many as
50, 000 transients in the Lake George basin on a weekend., Projec-
tion of the population statistics show that the winter population in

2020 is expected to be over 3, 000 and the swnmer population about
17,000, No estimate of the transient population is realistically pos-
sible. Today ILake George is reasonably clean considering the popu-
lation pressures that are on this lake. The chance of Lake Georgp
remaining pure depends upon the local residents continuing their
efforts, and increasing them as the population increases. The Inter-
national Biological Program can help by providing needed data which
will show the changes expected over the next few decades. This will
take a lot of planning and a well-organized research program. Twenty
staff members from universities and government agencies are getting
involved now. Another forty attended an organization meetiiﬁg to dis
cuss their ideas. One was a geographer. Do [hear two?
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THE ROLE OF MAPS IN EARLY

AMERICAN GEOGRAPHIES™

Michael Frederick Antonelli
Syracuse University

Through the colonial period to the end of the nineteenth century,
the status of geography in American elementary and secondary
schools underwent marked change, Although instruction was given in
the subject in colonial colleges and in the more advanced colonial
schools or academies, it was not until after the American Revo] ution
that geography was commonly cffered as a separate school® subject.
By the 1830's, it was generally agreed throughout the United States
that geography had become one of the most important school subjects,
a position it held for the remainder of the century.

Direct accounts regarding the early history of curricular evolu-
tion in the United States are rare, and information regarding the met-
amorphosis of school geography is necessarily drawn from indirect
evidence,

One way to ascertain the nature of early school geography s to
examine contemporary geography textbooks. As Dryer suggests,” the
importance of the textbook, particularly as a measure of school ped-
agogy, rests in the fact that it serves as the prime source in deter-
mining the type of instruction given.

w1 should like to thank Professor Richard E, Dahlberg, Syracuse
University, for reading the manuscript.

+The term '"school' as used hereafter in this study includes not
only public schools, but private schools and parochial schools as well,

®Charles Redway Drver, "A Century of Geographic Education in
the U, S., "Annals of the Association of American Geographers, Vol.
XIV (September, 1924}, p. 119, :
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To be sure, a number of significant studies have appeared which
focus upon geographic educa t;on and textbooks in treating many aspects
of early American geography.® Yet, almost no attention has been de-
voted to the maps used in geographic education during this era, As a
result, very little is understood regarding the nature of such maps and,
particularly, the pedagogic role that they played. Accordingly, this
study was undertaken to characterize this role and thereby enlarge our
knowledge of American school cartography.®

The Early American Era

On the whole, early American geography textbooks were written
by non-professional geographefs. A good many writers were educa-
tors with interests in all aspects of pedagogy, several were members
of the clergy, and some were even physicians. The era begins in
1784, when the first geographies® were written by two of these non-
professionals., By the 1890's, however, most geographies were being
written by professionals. Because a definite shift occurred in tradi-
tional views,® we have chosen this juncture to mark the end of the era.

®These include: William Warntz, Geography Now and Then (New
York: American Geographical Society, Research Series No, 25, 1964);
John R, Sahli, "An Analysis of Early American Geography Textbooks
from 1784 to 1840" ({(unpublished Ph. D, dissertation, University of
Pittsburgh, 1941); Ned Culler, ""The Development of American Geog-
raphy Textbooks from 1840 to 1890" {unpublished Ed. D. dissertation,
University of Pittsburgh, 1945); Charles Redway Dryer, '"The New
Departure in Geography, ' Journal of Geography, Vol, XI, No. 5
(January, 1913}, pp. 145-51; and Dryer, "A Century of Geographic
Education in the U.S,," op, cit., pp. 117-49.

*Over two hundred early American geographies and school atlases
were examined, The bibliographical compilation is discussed and pre-
sented in: Michael Frederick Antonelli, "The Role of Maps in Early
American Geographies: 1784-1890 (unpublished M, A, thesis, De-
partment of Geography, Syracuse University, 1969), pp. 9-13, Appen-
dices A, B, and C,

®Robert Davidson, Geography Epitomized; or, A Tour Round the
World (Philadelphia: Printed and sold by Joseph Crukshank, 1784);
Jedidiah Morse, Geography Made Easy (New Haven: Printed by Meigs,
Bowen and Dana, 1784).

®See Dryer, "A Century of Geographic Education in the U, 5, ,"
op. cit., pp. 124-26.
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The Format of Barly Amevrican Geographies

Eighteenth and nineteenth century American authors and pub-
lishers of geography texthooks outfitted their books with maps ac-
cording to two schemes. That is, maps were either included within
the texts themselves or were bound separately and accompanied the
treatises as school atlases. These methods form a cyclic pattern
which conveniently divides the era under consideration into three
fairly distinct periods, thereby facilitating the organization of this
study. Moreover, they represent textbook formats which clearly
mirror the state of contemporary knowledge and technology.

The Influence of Contemporary Conditions

This inquiry into the role of maps will consider the trends con-
cerning the use of contemporary school geography textbook and school
atlas maps, their content, and the methods by which the maps were
reproduced. At the outset of this investigation it became evident that
each of these three aspects reflects various conditions apart from the
state of contemporary knowledge and technology. They also reflect
the prevailing educational and even political philosophies,

Ethnocentric attitudes were expressed both in the text and
choice of maps of the first period geographies of Jedidiah Morse.
The educational philosophy of Johann Heinrich Pestalozzi (1746-1827),
a famous Swiss educator, were manifest in the writings and use of
maps in the texts of James Monteith,” a writer of the third period
(Fig. 1). In other words, the mape that accompanied contemporary
geography textbooks are expressive of the total context in which they
were produced, Thus, a study of these maps informs us about many
interrelated aspects of this segment of American education.

The First Period: 1784-1814

The first period, 1784 to 1814, is characterized by geographies
of small format containing few, if any, maps. This was the incuba-~
tion period of geographic pedagogy in America. 'The first generation
of American geography textbook writers was greatly restricted in its
use of maps because few maps were available.” There is no doubt
that the majority of these authors realized the importance of maps.
Many, however, relied on what they referred to as the ”arti:fic}a} globe.”

7 See James Monteith, Monteith's Manual of Geography (New York:
A.S. Barnes & Company, 1873}, -

® Jedidiah Morse and Sidney Edwards Morse, A New System of Geggf
raphy, Ancient and Modern {(26th ed.; BostoniRicharson & Liord,1826), p. iii.
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Of the limited variety of mapse that existed, many were either

too crude for effective use, too expensive to be practicably repro-
duced, or incomplete because of the limited extent of knowledge.

The level of map reproduction technology was still at a relatively
low sta’te Data that were av
pper engravings that had to be worked

lable were necessarily reproduced
from either woodcuts or co

sse emploved in the early fifteenth
o The resulting maps
either lacked fine definition, or were costly, for detail was next to

by hand -- methods not unli

century when the processes were

impossible on weod-cuts and frequent replacement of the eagily-
worn-down copper €ngravings

Engraved maps had to be pri se ;.rai;ely from the text,
which was printed by ]. etter pre that had important rami-
fications. For instance, in pr

ing maps iro:r.n engraved plates
there was no need to conform o a rgid e size as in the case of

letterpress printing. Consequently, a greater range of map scales

could be used for erent maps in the came book, as evidenced by

the fact that some maps were o

vhile others were not,

Thus, several cor :d the number of maps ap-

pearing in geography textbooks he fivet period. If maps were

thin the texts, they seldom were mentioned, and even then

imcluded w

only in the most general terms.

Of the maps that did appear in {irst period geographies nearly
all were either ”po]itic;‘zi: cr "physical,” Characteristically, the
f page size {avervaging 4- x 7-1in.}; the en-
graved maps were of varicus sizes and some were folded into the

wood-cut maps were o

textbook,

These mapes, in a verv broad sense, were reflective of a na-
tionalistic bias in the arrangement and emphasis of content. As
Monica Kiefer notes, geographies appearing after the revolu-

tion reflected the national pride of American writers and their faith

in the future of their country.'"

Generally, {irst period American geography text writers :
adopted the style and format of English writers, Their primary in-
tention was to reduce the cost of e:\;tam: English geographies,
Although the new hooks acquired a rema *"L&bg.e simi}arity, they dif- -
centric attitudes.
nto ?L;he background.

*"x“

fered significantly in emphasis, mirrorl
Eventually they forced Eng 1!

“Monica Kiefer, Ameri Children Through Their Books (Phila~

ivania Press, 1948}, p. 153,

delphia: University of
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The leading first period geographer, Jedidiah Morse, ''de-
signed” a new edition of his text, The American Geography,m to
give a ''view' of Europe, Asia, and Africa, as well as the Americas.
Yet, only one map of a fotal of twenty-five depicted a non-American
area. According to Morse, the geography of Europe and of Asia was
well known to educated Americans., However, they were ignorant of
the geography of their own newly formed nation. He remonstrated
that Americans '""have humbly received from Great Britain, our laws,
our manners, our books, and gur modes of thinking; and our youth

have been educated, rather as the subjects of the British king, than
HTL_L

as the citizens of a free republick.

Morse can be credited with being the first American geography
writer to express an awareness of the value of maps in geographic
study.” And by the time his third ﬁfmaraphv treatise™ was readied
for the press it included a representative discussion of maps char-

14
acteristic of first period geographies. The author mentioned,” for

example, that "maps are a representation of the surface of the earth,

mentioned natural division; on them are also
b will be heresafter mentioned."

according to the afore
marked the politi
He also warned his young scholars that the top of the map was always

i

~al divisions, whic

north, while the bottom was south, providing, of course, one was

fooking at the map "properly,” and the east was on the right-hand

wasg on the left,

side, while the -

S

Jedidiah Morse, The American Geography (new ed,; London:
Printed for John Stockdale, 1794}, Because of the large number of
maps of the United States that it containsd, this book, although not
regarded as an atlas, was the first entry listed under the category of
"General Atlases of the U“f‘ﬂt‘u States.” See Philip Lee Phillips, ed.,
'brary of Congress, with Bib-

s
o
o

A List of Geographical Atlases in ’fze
liographical Notes, Vol. I (Washingto D, C,: Government Print-
ing Office, 1909}, p. 750.

“Jedidiah Morse, Geogpr

~phy Made Easy (2d ed,; Boston: Printed
by Isaiah Thomas & Eb ‘ :

. Andrews, 1790), p. v.

“Jedidiah Morse, The American Geography {Elizabethtown:
Jedidiah Morse, 17893,

D. Vi,

13 -

Jedi\ liah Morse cgraphy {Boston: Printed and

., etc., 17953,

sold by I, Thomas & FL

.‘f; n\*y

The discussion ately three-quarters

of p. 36,
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Whiie Morse never concealed the fact that he was affected in his
handling of geography by the writings of Englich geographers, and ad-
mitted borrowing freely from them, * he did little to establish a ration-
ale for his choice of material., However, the competitive situation
which soon obtained (neavly two dozen Americans are known to have

produced geographies during this period) compelled American writers
to become self-critical and to give good reasons for the textural or-
ganization and purpose of their geographies.,

By the end of the period it was generally agreed that map study
was a vital aid to the teaching of ge o;ﬂrnphy, This feeling was most

strongly stated in a ”reznmnbram.er’ t)‘repm*ef in 1812, that was lit-

i
tle more than an outline embodying Ythe whole great scisnce.!’”
Benjamin Gleason insisted that, up to hl‘.r,; time, the teaching of geog-

raphy in the Umted States had been constrained by insufficient use of
maps concurrent with instruction. Continuous reference to maps, he
went on to stress, was "absolutely indespensable,' because the "eve
informs the understanding, and instructions thus fix, upon the mind,
Two years later, in
map makers to produce

the most correct and durable
1814, the invention of steel engrav

large numbers of inexpes s, and soon the school atlas, an in-~

novation borrowed from the English, was widely adopted for use in
American geographic education.

The Secon u Period: 1814-~1844

cts a combination of

U g , xtbook writers of the
first period were familiar with atl ptimal conditions for the
geographies did not arise
“until the second decade of the ni we‘L{mnt% century. More useful data
were avalilable. On the North American continent, for example, little

The introduction of

contemporary conditions.

use of the atlas in conjunction with

was recorded of the land beyond the Allegheny Mountains until the ex-
plorations of such men as Lewiz, Clark, Fike, and Long.

® Among others, J.K. Wright mentions the similarity of his article

”-‘:)ome British 'Grandfathers' of American Geography,” contributed to
e Geogra E’)}ALKLLJ Essays in Memory of Alan G, Ogilvie, ed. by R,

Mlher and J. Wreford Watson {Londom T}mmae Nelson and Sonsg, Ltd..

1959), pp. 144-65,

s A .
Geography on a New and

1812), p. 2.

Benjamin Gleason,
Improved Plan (Boston:

7 Ibid,
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This information could be reproduced in map form more read-
ily because of the economies arising {rom the invention of steel en-
graving. Engraved copper plates wore down after three or four
thousand copies were made, Since many early geographies sold
well into the thousands of <‘o;g3ies;a copper engravings did not provide
an inexpensive reproduction process. With the use of steel engrav-
ing, however, large nwnbers of well-defined maps could be pro-
duced at a low cost. Steel sngraved plates could produce literally
tens of thousands of coples, No longer was the quality and quantity
of maps restricted by printing technology. The resulting increase
in the number of maps, in i urn, caused them to be bound separately.
This facilitated their use, 1ce period geographies were still of the
small octavo size {« 5+ %X 8-in. to 6- X 9% -in.), which meant that
maps of any lar j to be folded.

Thus, the second period authors were afforded an unprece-

]
e

dented opportunity to e:xpa@ d the possibilities for map use by virtue
of their abundance use of the atlas had two advantages., First,
it eliminated the nui sance of folding maps into small octavo-sgize
geographies, Second, it made it possible to increase the number of

maps to ten or more. The atlases ranged in size {rom octavo to
quarto {ca, 9- X 12-in.}.

The growing awareness of the need to use maps in geographic
pedagogy which characterizerd the latter part of the firet period,
coupled with the fact tnai‘: maps were at last available, influenced
the ways in which maps were commonly regarded during the second
period. Writiers were so convinced of the principle of making sight
the medium for conveying geographic instruction that maps became
the focal point of nearly all contemporary pedagogical discussion,
Several of the more gignificant innovations related to the role of
maps dealt with the use of "intervogatives,” the methods of "com-
parison and classification,” and Ymap construction exercises.’

Interrogatives were simply questions on the atlas maps.
Authors organized their geographies so that they would be used
throughout in connection with atlases. That is, authors provided
exercises which required pupils to answer map questions ranging
from calculating time, to finding places, to establishing distances.
"It is from the Atlas," Daniel Adams stated, ‘'that the boundaries
of countries, the directions of the principal ranges of mountains,

of

the courses and the outlets rivers, and generally the situation

: !31.8
of towns, etc,, are intended to be learnt,
Daniel Adams, ‘zeog raphy; or a Description of the World

{(Boston: West and Blake, 18},4}, ». 1ii.



Comparisons and clagsifications were depicted on maps with
the use of "emblems' and :ﬂunvmﬂi% {Tbvg. 2. The 'mew plan' was
"designed" to assist the memory by "comparison and classification.
For example, the "prevailing Religion, form of Government, degree

f Civilization & Population of each countrv' was depicted on maps
wﬂ:h the use of "emblems" or nurnerals, Thus, the map was devel-
oped to give a ''complete slketch of the country, with ite inhabitants,

o

their institutions, employments, etc, ™™

1148

Map construction exercises generally consisted of sophisticated
but simple-to-follow rules for the constr uetion of maps on polar,
Mercator, compound ({polar and plane) and plane {modified Mercator)
es proceeded from the belief that

projections {Fig. 3). These exer
map drawing exercises had significant educational Impact. It was felt
that map making left more lasting impressiong upon pupil's nnnds
than mere memorization of map content. Incorporating these exer-
isted, in large part, by the unfold-

cises within geographies was ass

ing contemporary division of geography into three distinct branches -~

physical, civil or political, and '"mathematical'' geography. Mathe-~

matical geography dealt with such matters as the place of the earth in
: or our purposes with ''the

the solar system and, more imporiant
methods of projecting maps and charts. In time, many authors
supplemented map construction exercigses with rules for drawing

maps freehand.

The innovations that we have just mentioned were introduced i
an attempt to orient geography scilentifically. This is partlcular]y
true for the innovation of ¢ ompam on and classification. As Morse
asserted, '‘geography, as a science, is yel in its infancy ... we look
in vain, in the best treatises on Generai Geography, for that beauti-
~ful order and lucid arrangement, which so much delight us in other .
sciences, ™ By "lucid arrangement,” Morse was referring to the
various ways other disciplines classified knowledge., However, after
this burst of enthusiasm for the restructuring of geography as a

¥ William Channing Woodbridge, Rudiments of Geography on a:
New Plan (Ist ed,, Hartford: 8. G, Goodrich, 1821), '

20 :
Ibid,, p. v,

?* Joseph Emerson Worcenter, Elements of Geography, Ancient
and Modern, with an Atlas {2d ed.; Boston: Cummings and Hilliard,
1822), p. 1.

22 + -

Jedidiah Morse and Sidney E. Morse, A New System of Geog~
raphy, Ancient and Modern {Boston: Richardson & Lord, 1822), p. iii.




71
"science," mno significant change occured in the role of maps until

1844 when cerooraphy a newly~invented map reproduction process,
was introduced to American education.

The Third Period: 1844-1890

The development of cerography, a wax engraving method,”
had a great irnpact on the nature of geography textbooks, The econ-
omy of cerography, together with its compatibility with letterpress
printing, eliminated the need for a separate school atlas., Thus, the
third period is characterized by the introduction of larger size text-
books which contained ample map coverage. At the outset of the
period Sidney Edwards Morse demonstrated the advantage of having
maps and map questions either on the same page or on facing pages.
The importance of this plan, which fostered the use of quarto edi-
tions, was fully realized by many of his contemporaries, who were
guick to adopt the new geography textbook sgize,

Prior to the development of cerography, textual matter and
maps could not be printed simultaneously by letterpress {with the
exception of wood-cuts}., Consequently, different pages were re-
quired for maps and text, and, as we have learned, separate bind-
ings were used to hold each of them. However, as early as 1835,
Sidney E. Morse, with th

4

experimenting with the hope of creating methods of synthesizing the

(’i;

assistance of Henry A, Munson, began

two printing opevations. The fruits of their expense and labor rip-
ened four years later with the development of a new printing proces
which Morse called "cerography' (Fig., 4). '

n

A map of Connecticut, the firvst example of this new vart' (as
Morse himself referred to it) appeared in the New York Observer
on June 29, 1839, Because of its quality of having a raised pr‘mtmg
surface, the map plate could be positioned with regular type and the
two printed simultaneocusly,

The ramifications of this invention, particularly with régar
to geographic pedagogy, cannot be overemphasized. There is no
doubt that it profoundly affected the basic format of contemporary
geographies. Moreover, owing to the jealously-protected secrets
of cerography, it seems to have forced a flurry of research leading
to the perfection of printing processes having similar capabilities.

23

See Erwin Raisz, General Cartography (New York: McGraw-
Hill Book Co., Inc., 1948}, pp. 50, 161-062.
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In other words, although contemperary geographies were now quarto
in size, not all could contain cerographic maps. Many improvements
of old map making methods, such as lithography, as well as the re-

wh as electrotype maps, rivalled

3’2
"’1

UL

sults of entirely new developments, s
the use of cerography for the remainder of the period. Quality maps

subsequently could be reproduced at costs that were lower than ever
before.

By 1842, cevography was employed by Morse to produce the
f“erog raphic Atlas of the United States,” and to bring about the publi-
ation in 1844 of the "best and cheapest school geography extant,” A
bys‘tzez’n of Geography, which was sure to ''drive everything else from
the market in less than two vears.'™ The text sold for fifty cents and
contained some fifty-one cerographic maps, which were colored not
only by the hand method but also by litho m’raphy. This was made pos-
"’amhtv" with which the cevographic plate could be pre-

sible by the
pared for the 'press of Lithography.'

The resulting impact that this text had on contemporary geo-

graphic pedagogy is best understood if we view, in Morse's own

terms, the facility with which maps could now be handled, Morse
stated that the

.. Arrangement {of his book) is such that the

Map, Questicons on the M and Description of
each country, are on the e page, Or on pages

directly opposite, enabling 't}w pupil to refer read-

ily from one to the othe r, without the inconvenience

of two books {the as}, or even the
" .

necessity ¢

Moreover, a greater number of maps was available at the lowest cost
in the history of early American geography.

Beyond adopting a2 new format for convenlent map use, there were

ZA

* Sarnuel Breoce and Sidney E, Morse, eds., Cerographic Atlag
the United States (New York Observer Supplement) (New York:
tiidney E. Morse and Co,, 1842).

O

o5

" Sidney Edwards Morse, A System of Geography for the Use of
Schools (New York: Harper & Brothers, 1849}, back cover.

" Breese and Morse, op. cit., preface,.

27 s - . .
Sidney Edwards Morse, op. cit., p. il



numerous attempts at improving map study by adjusting map content,
Initially, maps were cleared o
Because traditional maps,

ymbols familiar to the second period.
isedly intended to elucidate," were

]

[

<
o
¢

o

9%

.... rendered rather labvrinths of perplexity,
by being covered with circles, lines, and vari-
ous names and emblems, mysterious to the

pupil, irrelevant to his stage of progress, and

by confusing the eye in its search for more

radical matters, th

e source of much vexatious
=]

waste of time .. ..

they were redesigned, Thus, maps were cleared of the clutter of
symbols familiar to the second period. Some writers were so intent
upon making maps clear of confusing data they went so far as to pro-
vide two sets of maps: one for study, containing only the barest of
information, and the other for reference, when a more detailed view
of an area was needed. However, because of cost factors, by the

end of the period the practice of having two sets of maps, one for
study and one for reference, was abandoned.

Several writers chose increase the pupil's understanding of
maps by emphas e of di fiermg map scales. Novel

attempts to have “1“pf on Muniform scales” or "“proportional scales'
; s done 5o that the "learner may, as he

were advanced.

passes from one page tao ano‘iz}z.e r, perceive the relative magnitude of
states and countries.'™ For example, since no single scale could
apply to all areas of the world to be mapped, because of the relation

between the size of the area

miles to the inch were used for all maps. Simple calculation gave

the comparative size of areas, for comparisons were still considered
>f low multiples of 100, and

to the size of the page, multiples of 100

i,‘.-d

useful, ILarge scale maps had scales ¢
gemall scale maps had scales based upon higher multiples of 100.

Other features common to maps included showing standard time
1 and depths of water, were

across the top of maps. he'gi ts of 2
ottom. Comparative latitudes were

shown in sectional views, at the b

# Sarah S. Cornell, Cornell's Prima vy Geography (rev red. ;
New York: D, Appleton & Co., 1857}, p. v.

F Ge eorge William Fitch, Colton & Fitch's Modern School Geog-
raphy (New York: J. H, Colton & Co., 1856), p. iii,

&y 1 ~ : a3 k
In the 1860's Arnold Henry Guyot introduced color t*nts to text-

book maps to express the altitudes of lowlands and plateaus,

}.U ()
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shown on the sides. Comparative areas were shown by using a state,

1§
oy

such as Kansas, as a standard of measures,

While the content of maps was reworked by several period
writers, other imaginative writers adopted the use of special-subject
or thematic maps. These maps focused upon particular aspects of
the earth's surface such as phvsical maps, which gave "bird's eye
views of the terrain' {(Fig. 5); 'structure maps,'" which depicted

e

the positions, connections, and extent of mountain ranges by straight,
broken, black lines, varying in width according to mountain height.
The wider or “heavier' the lines, the higher the mountains.” Other
maps depicted vegetation, rainfall, etc. Such maps reflect the influ-
ence of contemporary scholars, viz,, Alexander Keith Johnston,
David Thomas Ansted, August Heinrich Petermann, Charles Lyell,
Thomas Milner, Mary Somervilie, and Matthew Fontaine Maury.

Some authors even began using interrupted projections. Notable
among them was Arnold Guyot, whose gridless map of the world® is
perhaps one of the earliest examples of an interrupted projection,®
Russell Hinman made extensive use of a pole-centered star projection
devised by Herman Berghaus in 1879 (Fig, 6}.

Genevrally, all popular period geographies had sections devoted
to instructions on map drawing, All employed just about the same
technigque, Conforming to second period beliefs, they used the meth-
ods of drawing by eye. However, second-period map construction
exercises were greatly modified because there was a feeling on the
part of feachers that it both was too time-consuming and reguired too
much skill, Rather than teaching the pupil to draw maps on specific
projections, pupils used 'construction methods,” which were quite
unlike projection grids (Fig, 7). For example, under the plan of
Francis McNally, which gained considerable acceptance and was in-
corporated with slight variation in nearly all third period geographies,
a single unit of measure sufficed as a guide to construction rather than
projection grids. This reduced the skill necessary in drawing "ele-
gant” maps, while saving time. Dimensions were calibrated by using
a scale. Supposedly, this scale made accuracy easier to attain be-
cause, regardless of a pupil's skill at drawing, he could at least be
expected to correctly measure distances.

o) A T - o~ - - . ' :
See Arnold Henry Guyot, Guyot's Physical Geography (New York:

s

N

Scribner & Armstrong, 1873},

* Thid,

5

>

I

Richard E, Dahlberg, "Evolution of Interrupted Map FProjections,
' phie, I (1962}, p. 46,

Internationales Jahrbuch fur
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Summary

There is little doubt of the determination on the part of early
American geography writers to make maps an integral part of their
geographies. During the era, as a result of technological advances,
there was an increase in map gquantity, and improvement in map gual-
ity, and a reduction in the costs of map reproduction. As maps be-
came more available, writers increasingly concerned themselves
with educational philosophies which would make possible a more
sophisticated use of maps. Due to explorations and scientific dis-
coveries, there was an extension of map content, and, eventually,
there was an emergence of thematic maps. Thus, it is clear that
maps changed with the times in response to a complex interplay of
factors and that a review of these maps gives us a clearer view of
geographic instruction during the study era.

Figure Sources

Fig. 1.--Monteith's Object Lessons. ("Object Lessons' presum-
ably helped pupils to comprehend abstraction by relating them fo rec-
“ognizable objects.) James Monteith, Monteith's Manual of Geography
{(New York: A.S., Barnes & Company, 1873), p. 119,

Fig, 2. -~Woodbridge's Chart of the Inhabited World., W, C, Woodbridge
and Emma Willard, Schocol Atlas to Accompany Woodbridge's Rudi~
ments of Geography (4th Ed.; Hartford: Oliver D, Cooke & Sons,n.d. }.

Fig, 3. ~-Worcester's Construction of Maps. Joseph Emerson Wor-

cester, Elements of Geography, Ancient and Modern, with an Atlas
{2d ed.; Boston: Cummings and Hillard, 1822), PL. I, opp. p.321.

Fig. 4. --Morse's Cerographic Map of Ohio and Indiana. Sidney Ed-
wards Morse, A System of Geography for the Use of Schools {New
York: Harper & Brothers, 1849), p. 33.

Fig. 5. ~-Monteith's Relief Map., James Monteith, Monteith's Compre-
hensive Geography (New York: A.S. Barnes & Company, 1873), p. 35.

Fig. ¢, --Hinman's Use of a Star Projection., Russell Hinman,
Eclectic Physical Geography (Cincinnati: Von Antwerp, Bragg & Co.,
1888}, pp. 152-53,

Fig. 7.--McNally's Map Drawing. Francis McNally, An Improved
System of Geography (rev. & enlarged ed.; New York: A.S. Barnes

& Burr, 1864),
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TECHNOLOGY AND LOCATION
IN THE
EARLY AMERICAN IRON INDUSTRY:

AN EXAMPLE FROM RINGWOOD MANQOR, NEW JERSEY

Theodore W, Kury
State University College at Buffalo

The technological advancements of the late eighteenth and early
iineteenth centuries profoundly altered the locative factors relative
> America's iron industry. Early manufactories, distributed along
the eastern seaboard from Massachusetts to North Carolina, utilized
techniques borrowed from the irvonmasters of Europe. DBy the end of
the nineteenth century, the skills of modern iron making had been
perfected and widely disseminated, Ringwood Manor, one of several
ironworks located in the New York-New Jersey Highlands, illusfrates
the itmapact of technological change upon the morphology and function
of an early American iron Y

Situated within the of Ringwood Creek, a tribu-

inor occupied a portion of

tary of the Wanague River,
Ramapo Mountain a.a'acent to the New York-New Jersey boundar
P J ¥ v
Fig., K1}, The broad, well-diszected uplands furnished all vital
s r
natural resources needed for developrment of a successiul eighteenth-

century charcoal ironworks -- plentiful running water, verdant for-
ests, abundant iron ore, and nearby sources of limestone.

Initial attempts to establish an iron industry in northeastern
New Jersey during the early decades of the eighteenth century met
with failure for want of a substantial local demand for iron and the
abgence of a reliable means of transporting iron products to markets,
chiefly New York. In response to a 1764 newspaper advertisement of-
fering the Ringwood property for sale,” Peter Hasenclever, agent for

*The New York Merc sury, March 5, 1764, guoted in William
Nelson, ed., Archiv es of the State of New Jersey: Documents Re-
ary, and Post Revolutionary His-

lating to the Colomial, Revoluticn:
tory of the State of New Jersey, First Sevies, XXIV, 328-329,
(This series will hanceforth be cited as New Jersey Archives.)
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the London-based American
sole intention of developin
venture was provided by a newly opened d

Cormpany, purchased the lands with the

g an iron community. Impetus for such a

1 +

ty-free English market,

the needs of a growing local population, the demands for iron in the

southern colonies, and later, the Revolutionary War,

Hasenclever's plantation consisted of industrial, agricultural,
and financial units dispersed over approximately 10,000 acres.
Several forges, mills, and iron mines were clustered about a blast
furnace which formed the nucleus of the manor {Fig. K2). Good
stands of timber were protected for use in making charcoal and as
a source of building materials, Valleys were cleared and cultivated

by farmers and their grain was ground at the community gristmill,

Natural meadows and wetlands were taken up for hay and pasturage.
A manor house, WO?‘km@ws cfraga“, barns, stores, storag > facili-
ties, and a sawmill completed the scene. Men of many skills were
encouraged to settle nearby ', . . on Account {of) the great Numer

(sic) of People employ'd at the Iron Works ., . . there is generady
. 3 T 7 L

as good a Market for Grain, and other produce as at New York.

‘ ' 2, chimney backs,

In exchange, the manufactories fur

nails, and sundry other products.

The central fe:aturc oi the plantation wae the blast furnace
. - s - .
(Fig. K3)L™ An eighteenth-century furnace was a four-sided stack

of native stone, some twenty io 1}\;.;'?‘1/‘ feet high and having a bhase of
twenty to twen 1\/ ive feet tapering toward a top of two~thirds the base

dimensions. T,m.f, interior core, or bhosh, varied from three to ten

feet, Such a furnace was capable of producing an average of twenty-

five tons of pig iron per week while in blast, In addition, the furnace

was built convenient to a rise f)f tand from which bushels of iron ore,
charcoal, and limestone were carted over a log or plank bridge.to a
charging hole at the top. ‘

Large tracts of well-timbered land were set aside to supply
the charcoal consumed by the furnace. Clear-cutting of the forests
furnished both conifers and broadieaf deciduous trees for the collier's
pits, although sprout hardwoods were preferred for the consistent
quality of charcoal produced. The bulkiness of the finished ;:g:r:ocil’ic’c
and its transport over difficult terrain limited timber ex}vloit;;tion to
those woodlots within two and one-half miles of the furnace.

Loy

The New York Gazette, March 7, 1763, quoted in William Nel-
son, ed., New Jersey Archives, First Series, XXIV, 145.

o,
5

The author is indebted to Mr. Karl Drescher for the pen-and-
ink illustrations.
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Several large ore bodies were found on plantation lands, and by
1775, at least eight pit mines were operative, yielding ores of sixty
to seventy percent iron. Additional openings had been abandoned be-
cause they ', . . abounded in sulphur or copper, or had qualities

which rendered the goodness of the ore dubious.'”

The final locative factor -~ water -~ was needed to turn the
waterwheels which furnished power for the bellows-operated furnace.
A dam, constructed across Ringwood Creek, ponded and diverted
water into a raceway leading to the furnace area. Dependence upon
water as the energy source proved to be a nuisance at several times
in the year. Winter ice choked the waterwheels, frequently halting
activities for long periods; spring floods damaged some equipment
every year; and summer drought drastically reduced the supply of
water just when demand was at its peak,

The molten iron which issued from the furnace was cast into a
variety of articles or molded into the more familiar "sow and piglet!
form. The latter was then carried to one of four forges erected on
Ringwood Creek,

Here, in finery and chafery fires, pigs of iron were refined by
successive heatings and hammerings and prepared for sale as rolled,
slitted, or bar iron (Fig. K4). The conversion of pigs into refined
metal generally resulted in a weight loss of thirty percent, which was
coupled with a fifty percent increase in the amount of charcoal per
ton of iron and a greater use of labor. In order to offset the addi-
tional manufacturing costs with lower distribution expenses, forge
operators often chose riverine sites near either market or transport,
not near the furnace,

Analysis of the Ringwood record book from 1774 to 1778,% indi-
cates that sale prices of Ringwood iron products compared favorably
with the situation elsewhere in the colonies. Total cost of the raw
materials, transportation, labor, and incidental expenses amounted
to 1.6 or +£7 per ton (the approximate value of the pound was $4.45).
A ton of pig iron brought %8, 7s at the market.

Y The New York Gazette; and the Weekly Mercury, September

21, 1772, guoted in William Nelson, ed., New Jersey Archives,
First Series, XXVIII, 249-250,

* Robert Erskine Record Book, 1774-1778, MSS, New Jersey

Historical Society.
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The aforementioned weight loss in the conversion of pigs into
bars, increased charcoal consumption and labor usage, and substan-
tially higher transportation charges -- from furnace to finery, finery
to chafery, and chafery to market ~- was reflected in a market price
of 1.28 to £.30 per ton of bar iron, In 1776, the last full year of pro-
duction prior to the Revolutionary War, almost 400 tons of Ringwood
bar iron were sold on the New York market.

The four decades following the war saw distinct changes take
place in the American iron industry. Ringwood and other colonial
iron centers suffered severe economic duress and underwent a period
of general decline. Independence had resulted in the loss of America's
major foreign iron market. Moreover, the fledgling nation had neg-
lected to impose adequate duties on foreign iron, bringing a deluge of
cheap, superior products from a resurgent English industry. As
iron prices declined in the face of stiff competition, domestic manu-~
facturing costs increased. Charcoal became scarce in many areas
as farmers brought more land under cultivation. Ironworkers, no
longer subject to indenture, demanded higher wages or sought other
employment. Finally, a transportation system based on oxcarts and
horse-drawn wagons traveling over ungraded, stump-filled roads
was incapable of providing a cheap means of conveying iron products
to market.

A complete collapse of the iron industry would have been inevit-
able had not steps been taken to alleviate the above conditions. Inten-
sive turnpike building and construction of the Morris Canal, opening
a water route from the Highlands to the Hudson and Delaware rivers,
were examples of the attempts made to remedy the transport problem
(Fig. K5). Introduction of anthracite coal as a smelting agent in the
1830's freed the iron industry from its dependence on charcoal. And,
adaptation of the steam engine to iron making increased furnace ef-
ficiency and productivity.

A substantial realignment of the locative factors governing iron
manufacture followed, for as Ashton has stated:

Now that the whole process could be carried on
with cheap mineral fuel there was no longer any
reason for that separation of furnace, forge, and
mill that had characterized the iron industry in the
early years, L °

® T, S. Ashton, Iron and Steel in the Industrial Revolution (New
York: Augustus M, Kelley, 1924), p. 100,
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The Morris Canal not only united Pennsylvania anthracite and High-
lands manufactories, but alsc opened new markets for the latter re-
gion's iron ore. After all, it made better sense to haul two tons of
iron ore to newly established ironworks in eastern Pennsylvania than
to carry five to seven tons of coal to ?E'ims‘ﬂ*mds furnaces (referring
to the tonnage necessaryv for one ton of pig iron), The supremacy of
the coal site as the primary locative {actor in the nineteenth-century

iron industry had been established.

By 1850, better transportation and technological achievements
rad combined to lower substantially the cost of iron making. French
calculated the actual cost of pilg iron manuwiactured with charcoal to
be $25 to $28 per ton, while the cost of making it with anthracite was
$15 to $17 per ton.® Thus, anthracite iron was sold for less than the
cost of charcoal iron and compared favorably with the price of iron
imported from England. A boom in Highlands iron mining became
closely tied to the growth of anthracite iron manufactories in the

Delaware and Lkhm}’» valleys.

Severance of all connections with the American Company during
the Revolutionary War and the technological changes which followed
greatly affected operations at Ringwood. As with other ironworks,
attempts to revive the manor in the early decades of the nineteenth
century proved {ruitless. The lands were {inally sold to the Trenton
Iron Company which intended to utilize the considerable iron ore de-
posits in furnaces and mills at Trenton and Phillipsburg, New Jersey.
As had been envisioned by the advent of the Morris Canal, the transi-
tion from manufacturing iron products in the Highlands to supplying
iron ore became a reality,

A large-scale rejuvenation of the Ringwood property was under-
taken {Fig. Kb6), The all-important mine shafts were drained and re-
furbished. Lying at a distance from the mine area, mucl* of the old
manor complex was abandoned and later dismantled, Only a few forge
fires were maintained for the manufacture of iron plate and wrought
iron. A company town of clapboarded multistory or multifamily
dwellings, general stores, a church, and a tavern was erected near
the mines, evoking memories of the defunct plantation era. "

The full potential of Ringwood as a mining center went unreal~
ized due to a chronic lack of adeguate transportation from mine to

market. The entire Ramapo region, being a rather remote and

5B, F. French, History of the Rise and Progress of the Ilron
I'rade of the United States from 1621-1857 {(New York: Wiley and
Halstead, 1858), p. 150.




89

T #,
o 1000 Fos.
e ~.
lx"
‘} \ .
‘,.\\ \\ .
AR\ & 4
P R v
! “\. ! i
; .7
;N
b ,’
|
1’ xl ,
cons ! I, ’l
EEASE R ]
\‘: s T1
o“.l' ,. !
:t/ﬂ !
] \\" tia
It
/7 \‘Q ‘:
/ v
W AN Y RINGWOOD MANOR
! :\ y {c. 1900)
| %5
{ Dersiling b Ruilrosd
* o Duliding X Mins
* i Meadew - RoO0Y )
' S Swemp - = Unpoved Roed

Fig. K6




90

sparsely populated sector, had been ignored by the builders of turn-
pikes and the Morris Canal. Consequently, Ringwood iron shipments
still used eighteenth-century roads and horse- or ox-drawn wagons.

To forestall complete abandonment of the renovated mines, it
was proposed that a railrcoad be built over favorable terrain within
the Wanaque Valley. Ringwood iron ore could then be sent to the
Morris Canal at Pompton for transport to the Delaware River. How-
ever, the plan was discarded when the Morris Canal and Banking
Company refused to grant sizable toll reductions on ore shipments
emanating from Ringwood, When an alternate recommendation to
erect blast furnaces in close proximity to the iron mines and convey

finished products to seaboard markets proved economically unsound -

for want of good transportation < the ultimate demise of activity at
Ringwood became apparent.

By the time a railrvoad finally arrived at Ringwood in the late
1880's, further technological changes had once more altered supply
patterns within the American iron industry. Widespread use of the
Bessemer process and coke -- a by-product of bituminous coal -

rendered previous iron-making techniques obsolete and lowered ’che
cost of pig iron to $12 or $13 per ton. This figure could not be
matched by either charcoal or anthracite technology., Furthermore,
most Highlands iron ores assayed rich in phosphorus and proved un-
suited to the needs of a new era., The Ringwood mines were shut
down, Only the Peter and Cannon mines were to be reopened peri~-
odically in the twentieth céntury.

The center of the American iron industry shifted westward,
lured by a new technology and the twin discoveries of bituminous
coal in western Pennsylvania and hematite ore in the ranges around
Lake Superior. The decline of Ringwood and other seaboard center
coincided with the rise of p;ttx,bur‘dh Cleveland, and Buffalo. In
terms of distance, geOgI‘dphl(,. relocation from the eastern seaboard
to the Great Lakes was slight; however, it was great when viewed
as heralding the cessation of the iron industry in the New York-
New Jersey Highlands.



GEONOMY -

A NAME PROPOSED FOR THE FIELD OF GEOQGRAPHY

Lieutenant Colonel John E. Fox
United States Military Academy

The primary purpose of words is to communicate ideas. In
recent years the word geography has fallen farther and farther
short of the mark, During the same period of time the need to =
communicate ideas ever more precisely has grown at an exponen-
tial rate. Various solutions for this problem have been suggested,
but none seems to have achieved any significant success., Numer-
ous books and articles have been written telling what geography is
and what geographers do; but, as it turns out, it is one thing to tell
what geographers do {i.e., identify the field of geography) and
quite another to acceptably tell what geography is (i, e., define the
word).” The purpose of this paper is to suggest a different type of
solution - one which identifies and gives a new name to the field of
geography and defines the word as a lesser part of that field.

Webster's New International Dictionary defines geography as
follows:

“"ge-og'ra-phy...{fr.Gr.... g€, the earth + graphe des-
cription....) 1. The science of the earth and its life;

esp., the description of land, sea, air and the distri-
bution of plant and animal life, including man and his
industries, with reference to the mutual relation of
these diverse elements. 2. A treatise on this science;

also a geographic description,.. 3. The natural fea-
tures, collectively, of an area: as the geography of
Haiti, " °

* Wendell J. Brown, "A Lawyer Looks at the Name Geography, "
The Professional Geographer, Vol. XIII, No. 3, May 1961, pp. 16-19.

® Webster's New International Dictionary of the English
Language, G&C Merriam Company, Springfield, Mass., 1955, p 1048.
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As a word, geography consists of two parts: geo- meaning
earth and -graphy meaning description. Both Da‘?g create
difficulties. OSince geo- is unlimited in systematic scope, it has
allowed proliferatic;ﬂ.mgf the word into any field of study pertaining
to the earth and, as a result, has created a rather controversial
relationship between geography and such rmajor subjects as geology,
biology and sociology. On the other hand, -graphy is too limiting.
Over the years, the field of geography has dramatically grown to
include a very important scientific aspect. Yet nongeographers
continue to balk at geography being anything more than mere des-
cription. And in this they are not being unreasonable. Description
is either stated or implied in each of the three alternative defini-
tions given gbove, In addition, the use of the word science in the
first alternative seems to be erronecus. To the nongeographer
the sciences of the earth and its life are geology and biclogy and
these are not considered lesser fields of geography. Whether we
geographers like it or not, the communication value of the word
geography is good only for denoting earth description., Beyond
this its use is liable to confuse more than clarify.

Some of us get around this problem by defining and identifying

with a particular kind of geography (e. g., economic geography,
quantitative geography, urban geography, cultural geogranhy,
ete. ). This reduces the pnossible confusion i

caused by the unmodi-
fied word, but it only evades the

\{(

fl

There are others of

v, but, since the pri-

mary fault lies in ﬂm \Wor’d 9;1;, hese offorts appear to be seli-

defeating. A more realistic solution seems to be to rename the

field of geography and restrict the use of the word geography to the
porticn of that field which emphas
such an approach, the word gecgraphy becomes self-defining.

There remains, however, the problem of determining the limits to

izes earth description. In taking

and finding a suitable name for the field,

There are two ways of determining the limits of a field of
study. One is to subjectively add its various parts until the limits
of the whole are attained., The inherent difficulty here is knowing
all the parts that belong., The second method is to start with the
whole of knowledge and objectively substract all parts that do not
belong until the limits of t}*’ remainder are attained., In this
method the inherent difficulty is in leaving too many partc in the
remainder. Nevertheless, in the solution of the present problem,

it is this second method which furnishes the most fruitful approach.
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Philosophers generally divide knowledge into the five areas
shown in Figure 1. Although, as geographers, we have an interest
in them all, we are primarily concerned with a portion of meta-
physics which is the study of the metaphysical universe or, more
simply, the meta-universe, Division of this meta-~universe into its
two basic elements is shown in Figure 2. And it is in Figure 2
that we encounter the first of the three major dichotomies which
presently plague the meaning of geography - the physical versus
the psychical nature of its subject matter. The meta-universe has
two coexistent elements: The natural or real universe which can be
physically perceived through the senses or with instrwments, and
the supernatural or ideal (i, e., of ideas) universe which exists
only in the mind or psyche (hence the adjective psychical). By his
nature, man exists in and is increasingly aware of an ever ex-
panding portion of both.

Once philosophers have divided the meta-universe into its two
elements, their definitive interest generally stops. Further
divisions are left to the subjectively oriented people like ourselves
working from the opposite direction, Unfortunately, this leaves a
rather awkward g.a.m, To continue the present course of analysis

‘requires the crossing of this gap and this can only be done by con-

Lol

structing a bridge of new terminclogy.

In constructing such a b: :, there are several mandatory

requirements. Its terminology must be logical and flexible., Each
of the terms, at the very least, must have a root 1demtllylnc the
subject of interest and & suffix é,ncz:;,c;;‘uug the manner of approaching
the subject. There must be provision r the use of modifying pre-
fixes and adjectives. ach term mus ‘rmv: a specific place in a
hierarchy of terms which xlltin,axc Iy encompasses the entire meta-
universe. Finally, the terms should match as closely as poss sible
in current usage,. Flgu,ress 3, 4and 5

the corresponding terms
contain the framework of a terminology meeting these reguirements.

Figure 3 shows the two root hierarchies and also illustrates
the second major dichotomy plaguing geography - regional (or
spatial) units versus topical {or systematic) units of study. Column
1 divides the meta-universe into topical units, the major divisions
of which are either physical or psychical, Column 2 physically
divides the meta-universe into ever smaller spatial units, which
breakdown can be extended, if desirad, to the atom and below. -
Since thinking creatures must be associated with a spatial unit,
these units also serve as spatial divisions for psychical topics.
Thus, in addition to containing the regional versus the topical dicho-
also contain the dichotomy between the

tomy, Columns 1 and 2



Division
l.ogic
Epistemology

Aesthetics

Subject of Stud\}

Standards of valid thinking
Knowledge itself

Sensual knowledge

Ethics Standards of conduct
Metaphysics The natural and supernatural
: universe
Figure 1 -~ The Divisions of Knowledge. (Simplified from

information contained in The Dictionary of Philosophy, ed,

- Dagobert D, Runes, Littlefield, Adams & Company, Patterson, N.J.,

S

o

/Physical element
7/ of known universe

( MAN e

1966,)
Natural or Real Element
{cosmos)
Meta—:
Universe

Supernatural or Ideal Element
{ontos)

>\ Psychical element
\\of known universe

-

itans

Figure 2 -~ Elements of the Meta-Universe,
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TOPICAL ROOT REGIONAL ROQOT*
Physio- Meto-
Bio- Cosmo-
Climato- : Galacto~
Hydro- Astro-
Litho- Planeto-

Minero- Geo-

Pedo- Africo-
Meteoro- ’ Europo-
Morpho- Luno-~ (Seleno-)

I Marzrtio-

etc $
etc
Psycho-
Socio-~
Econo-
Polito-
¥ May be used as prefixes

etc for topical roots:

Figure 3 -~ Framework of the Root Hierarchy.

-logy Scientific Aspect
-nomy ~history

{(temporal narrative)

-gony ‘ Descriptive Aspect

P
-graphy

(Spa.ti?;]. narrative)

Figure 4 -~ The Suffix Hierarchy.
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physical and psychical elements of the meta~universe which was
mentioned earlier.

As a further comment on the mechanics of this new terminology
it should be noted that the use of a regional root implies that all
applicable physical and psychical topics are congidered for that
particular region., On the other hand, the use of a topical root im-~
plies universal consideration of the topic. Should universal
applicability be impractical or create confusion, the appropriate
region of Column 2 can be used as a restrictive prefix, Examples
of this will be shown later,

Figure 4 shows the hierarchy of suffixes which indicates the
approach to each subject. Three of these are basic suffixes, The
first, ~logy, indicates a scientific or analytical approach, while
-history and ~graphy indicate a descriptive approach in time and in
space respectively, And here is the third major dichotomy
plaguing geography - that of the scientific {or analytic) versus the
descriptive {(or synthetic) approach, It should be noted, however,
that the suffix used merely indicates the approach receiving the
greatest emphasis and does not exclude consideration of others.
The suffixes ~gony and -nomy are combinatives which complete a
logical structure, The former includes both descriptive approaches
while the latter includes all approaches.

Finally, the proposed terminology includes a temporal hier-
archy which is used as a source of adjectives to modify regional
divisions. Since each region has its own rather distinctive time
divisions, each has its own ternporal hierarchy. An example of

one for earth is shown in Figure 5.

Era Period Epoch Age
Archeoczoic Paleolithic
Proterozoic Mesolithic
Paleozoic _.~ Neolithic

-
Mesozoic/fertiary //Pleigtocene/ff’ Bronze
Cenozoic Quartenary Recent Iron
etc

Figure 5 -- Hierarchy of Temporal Adjectives for the Earth.
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Having constructed this new terminology, the next step is to
examine how the various terms fit together. Figure 6 furnishes an
example. In this diagram geonomy represents the total study of the
earth. Itis a subdivision oﬁianetanomy which is the general study
of all planets. This, in turn, is a subdivision of astronomy which
is a subdivision of galactonomy, etc. In examining Figure 6, it
should be apparent that some of the new terms are either entirely
new or are identical in form and meaning to terms in current use
and, as such, create no conflicts, But there are some cases {(as in
the conflict between astrology and astrophysics) where the new
terminology requires that an old word be given a new usage or where
an old usage is identified with a new word. Such conflicts are
obviously undesirable, but they represent the lesser of two evils,
The other alternative is to subjectively avoid such conflicts; and it
has been the adoption of this 'easier’’ alternative that through the
years has allowed the development of the very awkward terminologi-
cal situation which today exists in many fields - but especially in the
field of geography., This is best illustrated by analysing the subject
matter of the term geonomy which at the same time allows us to
refocus on the problem of identifying the field of geography.

, Figure 7 shows some of the topical divisions of geonomy,'
Structurally, it is self-explanatory, but there are many hidden
implications. ©Starting in the upper right corner, it is obvious that
geominerology, geopedology and other lesser terms collectively

form geolithology. Geolithology, in turn, is a lesser part of geophy-
siology which, with its companion, geopsychology, forms geology.

But geology in this case has a somewhat different meaning from that

of current usage for here it includes the social as well as the physical
sciences of the earth. {As an aside, it might be noted that today's
geology could more aptly be called geophysiology or even geolithology. )
Geology and its descriptive companion, geogany, form geonomy which
is defined as the study of all topics, physical and psychical, approached
scientifically and descriptively, of the earth, Geonomy, in turn, fits
into the overall structure of metaphysics (metonomy in the new termi-
nology) as indicated in Figure 6.

But it is on geonomy that our interest as geographers should
center, Here is a term which, with the exception of its being
restricted to the region earth, includes both halves of the three major
dichotomies noted earlier. Within the terminological {framework
established in this paper it is the smallest division of the study of the
earth which can be established without running the risk of eliminating
some subject matter of interest to geographers. As such, I submit
tha'c'geonorny~ most clearly identifies the total interests of today's
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Figure 7 -~ The Hierarchy of "'"Geo-" Terms
fel 7

4

A {GEOYPHYTOLOGY

(GEO)BIOLOGY

(GEQ)ZOOLOGY

GEONOMY

{GEOQISOCIOLOGY

GEOPHYS%OLOGY%&-W
/{Physiccs% Sciences)
GEOLOGY
\GE@PEYCH@_@G‘{ /

(GECIMINEROLOGY
(GEO)UTHOLOGY% {(GEO)PEDOLOGY

{Social Sciences ) \

{GEOIECONOLOGY {&%

GEOHISTORY %
{ Total History)

N

GEOGONY

GEOGRAPHY

{ Gsography)

Varicus Topical and
Temporal Divisions
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geographers and, hence, the true field of geography. Further, I
propose that this field be called geonomy and that today's geo-
graphers who pursue a wide variety of the subject matter contained
in this field be called geonomers. 7 5 e m_r.pols, super title would
not be meant to belittle those w}m pur%uf% a 'lesser field" in such
depth that they are specialists id i : particular field

(i, e., geomorphologists, climatolo sociologists, geographers,
atc. ). Rather, it would be to alleviate a communications problem

H

[SERCS

and, at the same time, give merited recognition to those whose
study of the earth combines both science and description and
emphasizes breadth of subject matter as opposed to depth,

And as for the word geography, I propose that, as noted earlier
and as shown in Figure 7, it-be limited to identifving the spatially
descriptive aspect of geonomy, In other words, geography would be
that part of geonomy in which words, sketches, maps and graphs,
etc., are used to create an accurate and communicable picture of
the places and events of the earth in space and time, but primarily
in space, This is the meaning nongeographers already attach to the
word; and, in fact, it rather accurately defines the work of those
geographers whose interests are primarily world and regional geo-
graphy.

In closing, I would like to make a final comment. Although the
word geonomy is not yet in the dictionary, it is already being used
by both geographarsa and geol@gi.&sts% -~ by the former as a new name
for the science of economic g wmram‘ny and by the latter as the
science of the non-living portion of the earth, In both cases the
usage is too restrictive (better terms would be geoeconoclogy and
geophysiology, respectively). ?\;f:verﬂ-zeless, the fact that geonomy
is already being used, even if on a limited basis, should be of vital
concern to all geographers. If either of these overly restrictive
usages ever gains general acceptance, then, as today's geographers,
we will find it even more difficult to escape the frustrating communi-
cations dilemma in which we presently find ourselves. For of all the
words available, geonomy, with its obvious similarity to familiar
words like astronomy, should be the ecasiest one for the public to
accept and understand,

*George T, Renner, "Some Principles and Laws of Economic
Geography, "' Journal of Geography, Vol. 49, No., 1, January 1950,
pp. 14-22,

nce of the Geonomic

"R.W. Van Bemmelen, "The Importa
2 X

imensions for Geodynamic Concepts,
Vol 3, 1967, np 79-110,

rth Science Reviews,




THE USE OF COMPUTER GRAPHICS
INTHE
HUDSON RIVER VALLEY

Bruce Howlett and Harcld Schneider
Hudson River Valley Commission of New York
Tarrvtown, New York

In recent years, regional planning has come to be known as a
panacea for the treatment of urbhan ills, ILike most panaceas, the
success of the application depends upon the type of illness; and
particularly, upon the ingredients in the remedy.

Similarly, regional planning agencies that encompass the land
area of two or more local governments are thought to possess the
components of an elixir that would ''cure all.’’ In fact, however,
they usually have no power at all to bring about the cures they feel
are needed. The control of land development, in the best American
tradition, lies with local governments,

Consequently, the success of regional planning agencies as
panaceas lies in their ability to persuade local governments that re-

gional solutions to development are more important ~- and can be
better -~ than the ad hoc decisions most local officials are prone to
make,

To convince local officials of the validity of his solutions, the
expert regional planner seeks to improve his technical ability to
handle the many geographic, economic and social factors that under-
lie planning decisions. Eventually, after all the spells and incanta-
tions of economic, demographic and social research have been ex~
horted, the planner is forced to deal with the future use of lands in
one form of development or another,

To do this, he needs to amass a great deal of information about
the geography of the area he deals with, its topography, vegetative
cover, land use, soil characteristics, population distribution, trans-
portation (or accessibility, if you prefer) and other factors, all in
a host of minor and maior subcategories

101
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Until recently, only the laborious hand production of maps could
provide geographic information in a suitable form. Even then, be-
cause of the time and cost involved, only a few of the more essential
kinds of information were mapped, usually on a series of single maps
and not as overlay systems,

Even when overlays were used, they allowed the planner to view
simultaneously only a few geographic factors together; and, because
of problems with multiple colors, patterns and the diminishing acuity
involved in studying many overlays, even this approach reached a
point of diminishing returns. ‘

What has been clearly needed is a method to combine mechani-
cally many geographic factors in some form of a map, but at a low
cost and with rapid production. Computer Graphics systems, which
are just beginning to break into the planning scene, hold promise in
meeting these requirements. They also should bring new experts,
new jargon and, hopefully, new solutions to the problems of regional
planning and development.

Computer Graphics, we feel, can be a persuasive tool that
could encourage local governments to abide by empirically~arrived-
at decisions., How these systems have been developed and how they
will he used by the Hudson River Valley Commission is the subject
of this paper.

Mindful of the need for more sophisticated locational analyses,
the staff of the Hudson River Valley Comumission initiated a search
for a Computer Graphics program that would offer satisfactory re-
sults within reasonable costs. SYMAP, the synagraphic system de-
veloped by Howard T. Fisher of Harvard University, seemed to be
a program that offered promise.

The Commission's search, however, was for a method to
analyze and display data from a data-rich source: The aerial photo-
graph., Thus SYMAP, basically a system for data-scarce sources,_
had to be adapted to a source of plentiful information and provide
the Commission with a useful and valuable basis from which to start
in the development of a newer, more sophisticated program. :

Even newer methods than those employed in SYMAP are being
developed by the HRVC today so as to inventory and aggregate data
in discrete, regularly spaced geographic areas for its entire 700~
sguare-mile jurisdiction that extends from New York City to the
source of the Hudson River at Lake Tear of the Clouds near Mount
Marcy in northern New York State. If the length can be so stated,
the width of HRVC's jurisdiction is far harder to state, for it
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extends inland from either bank of the River anywhere from one to
two miles, depending upon whether the area is visible from the
River or not.

The newer methods also enable the Commission to display its
data in such a manner that combinations and rankings of the many
diverse factors that are under study can be portrayed as the needs
arise,

Data for the HRVC's land use, natural features and environ-
mental condition programs will be extracted from many sources,
including census information, guestionnaires and field observations,
but more particularly from aerial photographic interpretation.
Presently, more than 95 per cent of the data are being obtained by
simple pattern recognition of aerial photographs and by more elab-
orate stereo interpretations,

Most of the factors so identified do fall into present land use
categories such as residential, commercial and industrial land
areas, as well as recreational and transportation facilities. How-
ever, physical information, such as types of soil, slopes, geo-
morphological features and depth to bedrock, also are being plotted.

Coupled with these data are categories that identify peculiar
but omnipresent cultural and physical variables that mark the land-
scape, such as building heights, paved coverage and landmarks,

An aerial survey made in April, 1967, is the Commission's
basic photo scurce, providing about 4, 000 pictures at a scale of 1"
to 500' (1:6,000) coverage on 9'"x 9" photographs. Each photo has
an overlap of 60 per cent in the line of flight ({to permit stereoscopic
viewing) and a side lap of 30 per cent from flight strip to -adjaéent
flight strip.

Information is extracted from the photos by experienced inter-
preters, including geologists, foresters, geomorphologists, ecolo-
gists, landscape architects and geographers., The Center for Aerial
Photographic Studies at Cornell University also is undertaking the
interpretive program as well as the developmental program for the
Computer Graphics system under contract with the HRVC,

A number of factors were important to the Commission in the
selection of its Computer Graphics program for studying geographiz
factors in the Hudson Valley. Efficiency and economy in conducting
the study, the broad scale of data obtained, and the ease of up~-dating
all were basic to the selection. In addition, the program had to per-
mit the inclusion of additional data at any future time. Some of the
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proposed data that may be inserted into the program in the future
will consist of sociological and additional census information,

The system of quarter-of-a~sguare-kilometer grids used to
reference all data is part of the Universal Transverse Mercator
{UTM)} grid and can, therefore, be extended to other areas of the
State. Moreover, the grid system and coding procedures used in
the HRVC program are compatible with other studies the State pres-
ently is undertaking.

The quarter-of-a-square-kilometer grid, then, forms a basic
screen to which all data can be referenced by coordinates and within
which most land data can be measured, guantified and entered into
the program format. Because of the scale of the mapping base,
some generalizations occur., Any area below one acre, for example,
will not be measured. But when data smaller than one acre is im-
portant, such items will be counted so that their presence is known
even though the land area they cover is not,

Historic sites, churches and schools are examples of impor-
tant land uses requiring a ''presence’ count rather than an area
measurement, In contrast, the land area covered by single-family
dwellings, factories, shopping centers and most other land uses
will be measured,

Interpreted data is drawn directly on dimensionally stable
drafting film overlays laid on United States Geodetic Survey 7%~
minute quadrangle maps. The data then is measured by area on
a Model 303 Calma digitizer, on which the operator manually traces
the outlines of areas marked out on the overlay by using a stylus.
The movements of the stylus are transmitted to magnetic encoders
that convert stvlius movemment to land area calculations in the form
of digital signals.

These signals are processed and forwarded for output record-
ing on a digital incremental recorder. With the completion of the
digitization, the tape is formatted to the mapping program that will
cover the Commission's entirve jurisdiction.

After all areas have been measured, point sources identified
and the data compiled into the mapping format, processing can be-
gin. Essentially, the program permits computations of data and
their display and combinations for each quarter-of-a-square-~kilo~
meter grid cell, Output is shown in ten dark-through-light shadings,
achieved by overprinting standard computer printout symbols on out-
put paper, Place names, landmarks and the like can be included in
the printout as reference points.



105

The Computer Graphics program will be used primarily to
solve land use locational problems. The best sites for specific
kinds of industry, for shopping centers, parks, power plants and
even for marina sites can be handled by the program, providing
all significant locational variables have been mapped.

Whether an area of land is appropriate for development of
homes, industry in its various forms, a shopping center, park or
any other kind of development depends on the physical factors pres-
ent (slope, geology, vegetation, etc.) and on the type and extent of
existing and adjacent development. The HRVC has 150 such factors
inventoried and the Computer Program permits the combination of
any number of them.

Even more important, if some of these factors need to be em-
phasized more than others in a given situation, weights can be added,
For example, in selecting a site for a shopping center, if access to
a major highway is important, and a site with ne swamp or bog is
desired but not as important, the computer map will show all areas
where these two factors are present and it will assign a heavier
weight to those areas that have a highway in them.

In actual practice, the number of factors considered may range
up to 40 to 50, with weights assigned as desired. Moreover, the pro-
gram is written so as to allow up to 300 additional variables to be en-
tered. These additions will be accomplished as more time and funds
become available.

For any of the locational studies the Commission might wish to
undertake, it would proceed by collecting empirically derived sets of
variables from the basic lists. Specifically designed graphs would be
drawn for each of those variables. These graphs would portray the
relative weight a factor possesses in relation to the study object. The
weighted graphs would be combined during the computer run so that
the output would show all grid cells arranged in ten light-to-dark
shadings that would be equivalent to low-high rankings anywhere in
the Commission’s jurisdiction.

As an indicator to the best possible sites for analysis; more
and finer variables could be added for specific areas. This type of
analysis could be refined still further as the number of variables in-
creased and was updated.

The program being developed by the HRVC, and it is still name-
less to date, possesses many of the basic capabilities of its predeces-
sor, SYMAP,
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Those capabilities are great and include the following:
1. Enlargement or reduction of the computer map in scale.
2.  Printing of a map legend,

3. Computer printing of place names, landmarks, stream
names, etc.

4. Performance of mathematical data prior to mapping.

5. Classifications of data up to ten levels.

6. An automatic histogram showing frequency of data dis~
tributions. ' k

7. Maps indicating the areal coincidence of a number of

variables,

8. Comparison of two or more printout results for further
analyses.

9. Simplicity, that is, orientation toward users rather than

theorists, so that the system can be manipulated by any-~
one with a minimum of computer knowledge.

It is evident that newer methods are needed and are being devel-
oped for the geographer, the urban planner and others interested in
understanding important but hitherto elusive relationships among land
use and environmental factors., The reasoned assignment of relative
values and weights to important variables can be helpful in locational
decision making. Computer Graphics can, we think, offer the means
by which those decisions may be substantiated.



AN HISTORICAL GEOGRAPHIC STUDY
OF A MID-HUDSON VALLEY CITY:

NEWBURGH, NEW YORK

Lieutenant Colonel Kenneth R, Ebner
United States Military Academy

Tm Physical Setting

The City of Newburgh, New York, is located in the Mid-
Hudson Valley which is part of Fenneman's Valley and Ridge
physiographic province.” At this location, the province lies
generally astride the Hudson River and is ten to thirty miles in
width; south of Newburgh it veers off to the southwest and extends
through the states of New Jersev and Pennsylvania and on to
Alabama. In the past this province was not only an important cor-
ridor for overland movement to the southwest, but was also an
important agricultural area. ({(See Map 1.)

To the south the region of the Mid-Hudson Valley is bor-
dered by a section of the New England Province, the Reading
Prong, which crosses the Hudson River in a northeast to south-
west direction and except for the river is a definite barrier to
north-south movement. To the east the region is bordered by
the Taconic Mountains of the New England Province and to the
west by the Appalachian Plateau.

* Nevin M. Fenneman, '"Physiographic Divisions of the
United States, "Annals of the Association of American Geogra~
phers, Vol, 18, 1928, pp. 253-261
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There is striking evidence that the surface features of the
entire region were exposed to the continental glaciers of the
Pleistocene period, As a result of this glacial activity, many
glacial terraces line the main valleys., The site of Newburgh is on
a kame terrace which is about 150 feet in elevation, with steep
fronts facing the Hudson River to the east and the Quassaick Creek
to the south., Due to the countinental ice sheets the topography west
of the city may be described as a very persistent and gently rolling
surface with scattered rounded hills 100 to 300 feet high., Stiil
another influence of glaciation is that the mature residual soils that
once covered the region were scraped off and a deposite of rocky
glacial material was substituted., Therefore, today the soils of the
region are rocky, gray-brown podzolics which are leached and
somewhat acid due to the humid cool climate,

The Colonial Period

The initial European settlement on the site of present day.
Newburgh was made by a group of nine German families from the
Palatinate region of the middle Rhine, They were religious exiles,
Liutherans, whose villages, homes, and farms had been destroyed
during the European wars at the beginning of the Eighteenth Century.
The initial Palatine group left their ancestral homes on the middle
Rhine in February 1708, going first to Holland and then on to
England where the Crown sponsored their transportation to and
settling in the New World, Initially, the English Board of Trade
suggested that they settle in Jamaica or "Antego' (Antigua), where
large tracts of land were still ungranted and the need for European
settlers existed. However, fear of the adverse affect of the tropical
‘climate on the Germans led to the suggestion ''that they be sent to
Settle upon Hudson's River in the Province of New York'. ® In®
addition, the English thought that these new settlers could manu-
facture naval stores for the Royal Navy and strengthen the frontier
throughout this region.

After a nine week voyage, the Palatines arrived in New York
in December 1708, They were encouraged by Governor Lovelace
to remain in New York until spring, since it would have been
difficult to establish a settlement during the winter, Therefore, it
was not until early 1709 that the Palatines actually occupied the site

® The Documentary History of the State of New York, ed.
E.B. O'Callaghan, Albany, Weed, Parsons and Company, Vol. 3,
1850, p. 542.
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of their new home on the west side of the Hudson River, fifty-~five
miles north of New York, Their grant, called " The Palatine Parish
by Quassaick, ' was along the bank of the Hudson River, running
north from the point where the Quassaick Creek flows into the
larger strearm. In pursuance of Governor Lovelace's instruction
cach settler, regardless of age, was allotted fifty acres and an
additional five hundred acres was granted for a glebe, ~

There are no known records that indicate exactly how much
land the settlers occupied and where they farmed; therefore, how
they divided the patent if at all is uncertain, However, it was pro=-
bably a community life based on a subsistence economy of agriculture
and some hunting and fishing.

Four yvears later in April 1713, Mr. Augustine Graham, the
Surveyor General of the Province of New York, was instructed to
survey the site. His obvious solution was geometric in principle
and required little if any field surveying. To allot fifty acres for
each man, woman, and child, Graham laid out the western boundary
one hundred chains west from and parallel to the Hudson River,
Then starting at the Quassaick Creek as the south boundary, every
five chains that were marked off along the river meant five hundred
square chains which is fifty acres -~ the allocationfor each indivi=-
dual in the settlement. In this manner he marked off nine lots and
a glebe, (See Map 2.)

The formal patent officially embraced 2190 acres as laid out
by Graham's survey and was granted in December 1719, over ten
years after the Germans arrived on the site, The total personal
allotiment plus the five hundred acres for the glebe amounted to
2150 acres; forty acres were set aside for public roads. Exactly
half of these forty acres were taken up by & wide street, two chains,
or 132 feet in width, placed between Lots 3 and 4, and the remain-
ing twenty acres were located in a north and south street running
across the entire patent,

Several errors have come to light in the total acreage.
(Quassaick Creek, which formed the southern boundary, instead of
running straight west from the river, at right angles, as Graham
assumed, runs in a very crooked line as indicated on the map.
Therefore, Lot Number 1, which supposedly contained 250 acres,
certainly had far less than this amount.

®Ibid., p. 574
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Cadwallader Colden obviously was aware of this error. He
was a local man and his own land was not far from this patent.
There is little doubt that he had this case in mind when in 1732 he
wrote:

Several of the great Tracts lying on Hudson's
River are bounded by that river, on the east or west
sides and on the north and south sides by Brooks or
Streams of Waler which, when the country was not
well known, were supposed to run nearly perpendi-
cular to the River as they do for some distance from
their mouths, whereas many of these Brooks run
nearly parallel to the river and sometimes in a course
almost directly 'opposite to the River, This has
created great confusion with adjoining patents, and
frequently Contradictions in the boundaries, as they
are expressed in the same patent. “

Additional errors were committed in the actual laying out of
the survey. Lot Number 4 was marked off along the river a dis-
tance of eleven chains instead of the ten that were originally
intended, and the glebe was measured as fifty~seven chains instead
of fifty.” Thus a total of eighty acres was involved and this error
was perpetuated in official documents which continued to refer to
the patent as containing 2190 acres.

There are no records which indicate where individual
families located their houses and barns, nor are there records of
commercial activities on the river. The north-south road, called
King's Highway, undoubtedly was the main local route, About 1730
the initial settlers built their church on the glebe and it was located
on this road near the boundary with Lot Number 5. (See Map 2.)
Their houses and farms most likely were located along this north-
south axis and the church may have been the nucleus of the
settlement.

* Cadwallader Colden, '"The Lands of New York," Ibid; s
Vol, 1, pp. 383-4,

° Raphael A, Weed, "A Few Straight Lines, ' Historical |
Society of Newburgh Bay and the Highlands, Vol, 23, 1930, p. 9.

®In the Colonial Period, public roads were commonly re-
ferred to as King's Highways.
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Soon the individual Palatine families abandoned the region
and by the middle of the Eighteenth Century these lands were
occupied by a second generation of Americans of Scottish, English,
and Irish descent. As already mentioned, the original German
settlement contained only nine families, In addition to being small,
1t was remote from the main regions of German settlements which
were in Pennsylvania, further up the Hudson Valley, and on the
frontier in the Mohawk and Susquehanna Valleys. Obviously, the
Palatines would want to be in closer association with these larger
groupings rather than in an isolated enclave, A more widely
accepted reason for their departure from the region is that these
carly settlers were dissatisfied with the soil, which was not fertile
enough, and they moved elsewhere to farm a more productive soil;
the Palatines were farmers and certainly sought fertile lands for
themselves and their posterity. But less than twenty miles to the
southwest of their settlement lie the rich "black dirt" regions of
Orange County, old glacial lake beds with rich organic soils. The
Germans may not have been aware of the agriculture potential that
existed such a short distance away, but more likely they were
looking for an excuse to join thelr former countrymen,

The Early American Period

Throughout the Revolutionary War, an important aspect of
the geography of the region was the role played by the Great
Valley, which leaves the Hudson River at Newburgh and runs to
the southwest. (See Map 1.} During the war the valley became a
main line of the overland comimunication between New England and
the Middle Atlantic Colonies. As already mentioned, the Hudson
Highlands, a section of the New England Uplands, provided a
natural barrier to any movement from the south into the Great
Valley; therefore, the Highlands and the control of the Hudson
River, which traverses the mountains, took on considerable
military importance, General Washington fortified the Highlands
to protect the Colonies! overland line of communication, which had
its main crossing point on the Hudson River at Newburgh,

The location of the commissary department for a large part
of the Continental Army was located at Newburgh and the Continental
Ferry was in operation on the river, The initial patent for a ferry

’ Kemble Widmer, Geology Field Trip of the West Point Area,
West Point, Department of Earth, Space and Graphic Sciences, 1967
m. 9.
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at this location was granted in 1743 to Alexander Colden, who
was one of the second generation of Americans that replaced the
earlier Palatines, These new residents of Newburgh were
entrepreneurs, who were active in commerce in addition to their
agricultural interest,

After the British defeat at Yorktown, Washington moved his
army to the Newburgh area, a position that was centrally located
on his main line of communication. He established his head-
quarters in Newburgh and accornpanied by Mrs, Washington lived
therve from April 1782 to August 1783, when the peace became
official.

A significant increase in the population of the settlement did
not occur until the Revolulionary War and at that time the area
was popularly known as Newburgh, Incorporated in May 1800, the
village then had a population of 3258. Several factors caused the
rapid increase in Newburgh's population; first, the long encamp-
ment of the patriot army; second, the many refugees from New
York City who settled in the area; and third, perhaps the most
important, the site was at a major crossing on the Hudson River.

After the war, the ferry crossing became the focal point of
a developing turnpike net, First came the Newburgh and Cochecton
Turnpike. It took the route of the public road two chains in width,
then called Eight Rod Road, which had been surveved by Augustine
Graham, and extended due west,  The turnpike was laid outin a
direct line over hills and through valleys, crossing streams and
marshes, and penetrating forests until it reached Cochecton on the
Delaware River, There it continued until it re-entered New York
at the Great Bend of the Susquehanna River. It was advertised as
the fastest route between New York and Buffalo even after the «
opening of the Erie Canal in 1825.,°

Other turnpikes quickly fellowed,  The New Windsor Turn-
pike led to the south, The Snake Hill Turnpike to the southwest
intersected every road that led toward the river ports of New
Windsor and Cornwall, To the northwest, the Plattekill Turnpike
provided direct communication to the growing agricultural region
of southern Ulster County. Newburgh became a place of transfer
from these new land routes to the water route which led south to
New York Citya

Newburgh Telegraph, Newburgh, July 17, 1834,




i1l4

The turnpikes were used to move large droves of livestock,
especially cattle and hogs, and wagons loaded with agricultural
products. The farmers of the hinterland established a highly
profitable trade in butter, which was hauled from the farms in
covered wagons to Newburgh, where it was placed on boats and
barges and transhipped down the Hudson,

In Newburgh, docks and storehouses offering adequate
facilities for the handling of agriculture commodities and
merchandise began to replace the old, crude, and inadequate
constructions of earlier days., On every side there were signs of
rapid and substantial growth, A public rmearket was opened; public
hay scales were erected; provisions were made for a public water
supply. The viliage had printing offices, hotels, taverns, banks,
general stores, a hat manufactory, a brewery, and an iron
foundry in addition to about 800 dwellings, New streets were laid
out and old ones extended to accommodate Newburgh's growth and
axpansion,

Water Street, which serviced the wharves, docks, and ware-
houses, became the central business district, Gordon describes
Water Street in his Gazetteer of the State of New York as follows:

This main street of Newburgh presents, on
market days, the thronged appearance of a busy
metropolis, being crowned {sic) with teams, and
its large stores filled with dealers. The trade with
New York employs continually seven sloops and five
steamboats, owned here, and many other vessels,
occasionally, ¢

While Newburgh was growing to meet the demands of its
prosperous. hinterland, the westward migration of the United States
was taking place. The Newburgh ‘E’erry' becarme one of the most
active on the Hudson River, for it-was part of a popular route that
colonists from Connecticut and New England followed to the
Northwest: * '

S
st

" Thomas F. Gordon, Gazetteer of the State of New York,
Philadelphia, Thomas F. Gordon, 1836, pp. 605-606,

Henry N, MacCracken, Old Dutchess Forever!, New York,
Hastings House,. 1956, p. 458,
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It was no unusual sight to see the long
baggage trains conveying the household goods of
these rugged pioneers seeking seftlements in the
... West, ferried across the river and winding
their way up the old wagon road towards the
Snake Hill Turnpike, at the entrance of which
stood for many years the sign board directing
with index finger ""To Ohio', ™

Newburgh was located on a significant point in the region's
transportation network and it was growing in size and stature.

"The Queen City Era

The opening of the Erie Canal in 1825 had a negative effect
upon the prosperity of the town. The commerce of a wide area
was diverted from Newburgh as it turned toward the nearer and
cheaper route of the canal. Roads were now built as feeders to
this new transportation artery, when previously they had been
built to connect with the Newburgh turnpikes.

The Delaware and Hudson Canal, which opened in 1828,
encroached further into the natural hinterland of Newburgh,
Finally, the New York and Erie Railroad was planned, Even
though leaders of the village made vigorous political efforts to
secure the eastern terminus of this rail system at Newburgh,
Piermont was selected, resulting in more adverse results to the
village of Newburgh, However, in 1850 a branch line of this
great railroad was constructed to Newburgh, thereby ensuring the
prosperity of the community.

- The town was forced by these new conditions to solve new
problems. It was at this time that larger manufacturing plants,
factories, and industries were induced to come to Newburgh, A
strong stimulus to these young manufacturing enterprises and the
town's growth occurred in 1861 as a result of the Civil War, By
1865 Newburgh had a population of over 13,000 and on April 22 of
the same year it received the status of a city. :

' M Williarn K, Hall, Address given at the one hundredth
anniversary of the incorporation of the village of Newburgh.
Historical Society of Newburgh Bay and the Highlands, Vol, 7,
1900, p..22. '




A few years later, the Dutchess and Connecticut Railroad,
which connected the east shore of the Hudson River opposite
Newburgh with the New England states, was completed, Free
connecting railroad ferry service was established and Newburgh
pecame a gateway on a direct route between the Pennsvylvania
coal fields and the New England market. FEvery coal field in the
state of Pennsylvania had railway connections with Newburgh,
The Wyoming field used the Evrie and Wyoming Railroad and then
the New York, Lake Erie and Western by the way of Port Jervis,
Coal from the Lehigh and Schuylkill fields came by a route that
passes through Phillipsburg, New Jersey and from there the
Liehigh and Hudson Railroad carried it toward Newburgh.

T

re railroad ferry across the Hudson was only one facet of
the coal traffic, Newburgh became one of the largest depots for
coal in the East, The city was the closest tidewater port to the
coal fields previously mentioned and coal was being shipped from
Newburgh by cheap water transportation to various places through -
out the Northeast, Long strings of river barges carrying coal left
daily going both north and south; they traveled to ports on the Long
Island Sound and the New England Atlantic Coast, and to Hudson,
Troy, and Albany on the Hudson River where the coal was tran=~
shipped by rail to inland eastern towns. Some bhoats even

traveled west on the Erie Canal to Buffalo and from there coal

was reshipped to various lake ports. ™

The multiplying rail facilities and excellent connections
with the whole Northeast attracted additional factories and
industries, These included planing and saw mills, shipbuilding,
and the In.alluf'aéturing of machinery and clothing.

Analyzing the organization of the city at this time, we see
Water Street continuing in its role as the central business district,
However, commercial activity was spilling over and extending
west along Broadway, the new name of the original road surveying
by Graham almost two centuries earlier., The route of the rail-
roads from the west to the river front was down the rnodest
gradient of .the valley of Quassaick Creek on the south edge of the
city. In addition to accommodating the railroads, this stream
was the major source for water power in the area which resulted

" Jokin J. Nutt, Newburgh: Her Institutions, Industries and
Leading Citizens, Newburgh, Ritchie and Hull, 1891, p, 225.
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in a concentration of mills and factories in the Quassaick Valley.
The initial grist mill that was built on the Quassaick is shown on
Simon DeWitt's map of 1783, **  Another desired location for
factories was the viver front, adjacent to the shipping industry's
piers, wharves, and warehouses,

New residential districts were developed and public
services expanded. The largest and most desirable residential
district was known az "Washington Heights' which sprung up from
the fields and pastures on the large terrace in the southeast
section of the city overlooking both the Hudson and Quassaick,
New schools and churches were built; one of the first free public
libraries in the State of New York was established; a hospital was
placed in operation; a fine public park was laid out; and a street
railway was operating throughout the city. This was Newburgh at
the end of the Nineteenth Century: the "Queen City of the Mid~
Hudson Valley'.

The Recent Period

Today, Newburgh is still the major trading center of Orange
County, The famous Hudson River fruit belt, which largely serves
the New York market with its fruits, berries, and wines, lies to the
north and west of the city., The old glacial lake beds among the
largest fields of '"black dirt" in the East, lie to the southwest and
produce onions, lettuce, and celery. The annual value of the farm
products in Orange County in 1964 was $30 million. Dairy pro~
ducts, still the number one agricultural money earner, account
for half of this figure and vegetables account for another quarter. .

"The factoriesg of Newburgh employ many people and manu-
facture a great diversity of products which include metal products,
textiles, wearing apparel, women's handbags, chemical coated
fabrics, and wool felts. However, today the biggest single employer
in the immediate area is the Federal Government. Stewart Air
Force Base, which lies two miles west of the city, has an annual

** Simon DeWitt, The Winter-Cantonment of the American
Army and Its Vicinity for 1783,

38 Orange County Data Book, 1968, Goshen, Orange County,
1968, p. A-3, '
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payroll of over $14 million.”  In addition, many citizens are
gainfully employed at the United States Military Academy at West
Point, New York, eight miles down the Hudson,

The creation of a network of modern highways is currently -
wnfluencing the economic and cultural life of the city. Initially the
federal, state, and local roads focused on Newburgh and the ferry.
However, the recent express highways and even those still under
construction no longer converge directly on the city., (See Map 1.}
In 1954 the Governor Thomas E, Dewey Thruway, which passes
just a little over a mile west of the city's boundary, was opened to
traffic. Its effects on Newburgh were many, First, it helped
relieve the congested traffic in the city by separating the north-
south through traffic from the local traffic., It also greatly
improved the accessibility of Newburgh both to and from the north
and south. On the negative side, it proved to be a powerful force
pulling business and commercial activities away from the river
front and the old central business district on Water Street.

In 1963 the Newburgh-Beacon Bridge, a section of Interstate
Highway 84, a major east-west route in the near future, was
opened and the Newburgh Ferry, which was a fixture on the river
for 220 years, was closed., Almost instantaneously the old central
business district, which was centered on Water Street, died.
Today, this old business center has become the major ghetto of
the city. Decay is creeping west along Broadway, that wide
thoroughfare that once was the city's pride.

Ironically, while Orange County's population is one of the
fastest growing in the New York State, Newburgh's has fallen from
31,000 in 1960 to 27,000 in 1967. This is a phenomenon that is
common to the American scene; however, part of the stimulus for
growth in the county is from the spread of the New York Metro-
politan Area which has also contributed to the industrial expansion
throughout the region, Meanwhile, since the late 1950's the fruit '
and vegetable farms of the region have been using great numbers
of migrant workers from the South and Puerto Rico. Many of
these workers and their families have moved into the decaying
sections of Newhurgh and have become permanent residents,

13 e ~
7 Greater Newburgh Chamber of Commerce.

¥ Thid,
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Today, in the city's population of 27,000 there are 8,000 Negroes
and 4, 000 Puerto Ricans.”  These two groups represent 44 per-
cent of the total population,

Like cities elsewhere in the country, Newburgh is in
turmoil. The city has the social problems of housing, education,
and employment compounded by segregation. But in addition to
the exodus of the higher social~income segment of the population
to the suburbs and the lower segment flooding the central city,
Newburgh is undergoing a complete reorientation of its central
business district, For two centuries it was on the east side and
closely associated with the river front and the ferry. Today it is
being attracted to the west side by modern express highways,
some of which are still-under construction, These are the forces
of today that are shaping the future geography of Newburgh.

Y Ibid.
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THE GEOGRAPHY OF RELIGIOUS GROUPS
1N
NEW YORK, PENNSYLVANIA, AND OHIO

PERSISTENCE AND CHANGE, 1890-1965
Stephen W. Tweedie

At the end of his paper on the religious geography of the United
States, Wilbur Zelinsky® suggests several avenues for further re-
search. One of these is ''the statistical analysis of areal association
on a national or regional scale involving such religious statistics as
we have and relevant demographic, economic, and social statistics'’.
This approach 'though beset by many statistical pitfalls occasioned
by the feebleness of much of the basic information, is greatly to be
commended to those who are amply supplied with both technigue and
caution,'®

With this warning in mind, I have plunged into the nether land
of religious statistics, and, armed with the SYMAP computer map-
ping program, have attempted to follow the lead given by Zelinsky,
and make a careful and detailed statistical analysis of patterns of
religious identification for a portion of the United States,

It is hoped that this study will be a demonstration of the value
of computer mapping to historical cultural geography, With the
technological breskthrough provided by SYMAZF, which enables one
to identify, quickly and accurately, spatial patterns from a large
amount of data, this is, for the first time, a feasible project.

The study area consists of Ohio, Pennsylvania, and upstate
New York, a choice made mainly for practical reasons. The area
was small enough to be workable, yet large enocugh to result in in-
teresting patterns using county data. In addition, for each of the
three states, the State Council of Churches had collected member-
ship statistics between 1960 and 1965, thus providing a recent pic-
ture of religious identification.

The time interval under consideration was determined by the
availability of membership statistics, These were first collected
by the United States Census BPureau in 1890. Using varying criteria
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and methods, the Census Bureau continued to collect membership
data in 1906, 1916, 1926, and 1936, with results varying in com-
pleteness and accuracy, Around 1952, the National Council of
Churches took its own survey of church membership. For this
paper, I have used the 1890 U, S, Census figures, and the 1960-65
figures collected by the respective State Council of Churches.

The present paper will be concerned with only five major
groups -~ Episcopalians, Presbyterians., Methodists, American
Baptists, and Roman Catholics.

At this point, I would like to consider briefly what has been
done in the mapping of religious groups during this time period, and
to point out the innovations which I have made in hopes of achieving
a better understanding of the patterns involved,

The first major attempt to map religious groups by member-

J I it g Y
ship was made by Henry Gannett in connection with the 1890 census.”
Gannett presents national maps showing membership as a percent of
population, by county, for most of the major denominations,

The next major contribution is the paper by Wilbur Zeli.nsky,é
in the Annals of the AAG in 1961. Zelinsky, using data collected by
the National Council of Churches, produced national maps of absolute
membership, by county, for all major groups, plus one map showing
Roman Catholics as a percentage of total church membership,

Shortly after Zelinsky's paper, Edwin Gaustad completed his
Historical Atlas of Religion in America,® Gaustad's maps, for the
most part, are based on number of churches, with the exception of
his summary map which shows the leading group as a percentage of
total church membership, by county, for the United States,

In attempting to use the maps provided by these three schelars
to study historical trends, one soon encounters problems due to dif-
ferences in methodology. A comparison of maps based on percent-
age of population in 1890, with those based on absoclute membership
in 1950, or with maps based on number of churches, can yield only
very tentative conclusions, An additional problem arises in compar-
ing denominational maps, since none of the authors attempted to ad-
just the data to correct for differing definitions of membership, [
do not want to give the impression that they were unaware of this
problem, but rather that it is a problem which has not yet been
treated.

I have attempted to account for these differences in member-
ship criteria by using estimates of membership age 13 and over,
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published by the U.S, Census in 1916 and 1926,° and estimates of
baptized versus communicant members provided by the National
Council of Churches in 1952.7 In calculating percentages, [ have
used estimated adult population {age 13 and over) rather than total
church membership as the base, in order to obtain a more realistic
appraisal of the strength of a group. To overstate the case, if out
of 100 people, one is a Methodist and one a Catholic, it is more sig-
nificant to know that only 1% of the people are Methodists than to
know that 50% of all church members are Methodists,

It cannot be denied that estimating adult membership is a poten-
tial source of error, but in the light of the many reservations which
scholars have about church statistics, any additional loss in accuracy
should be more than outweighed by the potential gain. In my opinion,
the maps more than justifv these procedures, and amply demonstrate
the value of using available religious statistics in spite of their short-
comings,

The remainder of the paper is devoted to a discussion of the
maps for the five groups under consideration. Table 1 gives the

membership data for the groups during this time period.

Table 1

Group Adult Membership® Percent of Adult Population
1890 1965 1890 1965
Episcopalian 128042 379079 1.46% 1, 80%
American Baptist 246374 294288 2,81 1.39
Presbyterian 407366 1030405 4,65 4,87
Methodist 642624 1509185 7.34 7. 14

Roman Catholic 1270977  4767048% 14,51 25, 80%

x

# data for 1950

Figures 1 and 2 reveal that Episcopalian strength in the area is
largely limited to New York, and northern and eastern Pennsylvania,
with a zone of weakness running parallel to the Hudson Valley. Al-
though growth is evident, the ''core' areas of 1890 have remained,
for the most part, the more prominent areas in 1965,

The Baptist maps (Figures 3 and 4) reveal quite a different pic-
ture, Although Baptists have achieved a slight membership gain dur-
ing the period, they have sustained a seveve loss in percentage of
adult population, Only 88 counties, out of 208, reported an increase
in membership, and only 31 counties showed a percentage increase.
The maps reveal this decline, In 1890 the areas of Baptist strength
extending across upstate New York from Washington county, northeast
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of Albany, through most of southern and western New York, south
of the Mohawk corridor, and into northern and northwestern. Penn-~
sylvania. A second major area of strength shows up as a curved
ridge in central Ohio. Although the general decline is evident in
the 1965 map, the 1890 concentrations generally remain as the
strongest areas in 1965,

The Presbyterian maps (Figures 5 and 6), in contrast to the
previous two groups, present a picture of general stability, In
1890 the Presbyterian ''core'' is clearly in western Pennsylvania,
extending into Ohio. In 1965 the same core area is evident. Another
interesting feature of the Presbyterian maps is the presence of stable
"peaks' in areas of early Scotch or Scotch-Irish settlement. Wash-
ington, Delaware, and Livingston counties in New York, and the
peak in south-central Pennsylvania are cases in point.

The Methodist maps (Figures 7 and 8) show overall strength,
with the exception of a portion of southeastern Pennsylvania, and sev-
eral counties containing major urban centers, such as Cleveland,
Buffalo, and Rochester. Although the Methodist membership has
increased during the period, the percentage of Methodists has re-
mained stable. It is interesting to note that the area of outstanding
Methodist strength (over 8%), which in 1890 consisted of most of
southern and central Ohio, and southern and eastern New York, con-
nected by a narrow ridge through Pennsylvania, has expanded, by
1965, to include most of northern and central Pennsylvania, and has
extended into northern New York and northwestern Ohio. It can also
be seen that the proportion of Methodists in the 1890 *core' areas
has generally increased by 1965. In 1965, 45 counties had over 16%
Methodists, compared with only 18 counties in 1890.

The Roman Catholic maps (Figures 9 and 10) provide an in-
teresting contrast to the Methodist maps., Unfortunately the 1965
figures for Ohio are not yet available, so that the later map is for
1950, but the trend is clear. Roman Catholics have made signifi-
cant gains both in adult membership and in percentage of adult popu-
lation during the period. In 1890, Roman Catholics showed their
greatest strength in scattered areas, most of which contained a
major urban industrial center -~ the north country of New York being
the outstanding exception, By 1950, it can be seen that these earlier
cores have joined into a nearly continuous strip covering most of New
York and eastern Pennsylvania, and western Pennsylvania and north-
ern Ohio., The number of counties containing more than 16% Roman
Catholics has increased from 43 to 92, As in the case of the Metho-
dists, it can be seen that many of the areas of strength in 1890 have
intensified by 1950. Major areas of weakness can be seen in the
Catskill-Pocono area of New York and Pennsylvania, in central
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Pennsylvania, and in most of southern Ohio. A comparison with the
Methodists maps suggests the general rule that strong Methodist areas
show up as weak Catholic areas, and vice versa.

In closing, I would like to offer a few general observations.
(1) In spite of the reportedly ''shaky'' statistics, and other question-
able methods of my own design, the patterns revealed by the maps
are surprisingly consistent, indicating perhaps that religious patterns
remain fairly stable, despite other influences. (2) The patterns indi-
cate that both growth, as in the case of the Episcopalians and Roman
Catholics, and decline, as in the American Baptist case, tend to ap-
pear more as a change in the level of the surface than as a change in
the configuration of the surface. (3) Although this paper has barely
touched on the topic, it seems evident, at least to the author, that the
maps are indicative of generally known historic relationships between
settlement patterns and religious affiliations. One may then use them
as potential indicators of less well known or recorded features of set-
tlement history. (4) Finally, as a result of the findings thus far, I
submit that geographers should not neglect certain sources of social
data that lack perfection, especially when the alternative is to do noth-
ing, A careful use of such material, when combined with a powerful
tool, like SYMAP, can reveal interesting and important trends, which
are difficult, if not impossible, to elucidate by other methods.

Footnotes
* Wilbur Zelinsky, ""An Approach to the Religious Geography of
the United States: Patterns of Church Membership in 1952." Annals,
Association of ' American Geographers, 51 (1961), pp. 139-93.
2 e: ' . |
Ibid., p. 167.

3 Eleventh Census of the United Sfates: 1890, Vol. 9, Report on
Statistics of Churches in the United States, 1894.

B Zelinsky, op. cit.

® Edwin S.. Gaustad, Historical Atlas of Religion in America,
(New York: Harper & Row, Publishers, Inc., 1962).

® U.S. Bureau of the Census, Religious Bodies: 1916, Part I,
Summary and Detailed Tables, pp. 34-40. Religious Bodies: 1926,
Vol, I, Summary and Detailed Tables, Table 22, pp. 142-275,
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7 National Council of Churches of Christ in the U, S. A.,
Churches and Church Membership in the United States: An Enu-
meration and Analysis by Counties, States, and Regions, Series
A, No. 3, p. 1, 1956.

® In order to counteract the effect of mergers cn the patterns,
I have treated each group as if all mergers had occurred prior to
1890, Thus the American Baptist figures for 1890 include some
Freewill Baptists in addition to Northern Baptists, Presbyterians
include United Presbyterians, Welsh Calvinistic Methodists, and
Cumberland Presbyterians in addition to northern Presbyterians,
and Methodists consist of Methodist Episcopal and Methodist
Protestant Churches.
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LOCATIONAL CHARACTERISTICS
OF THE
PLASTICS INDUSTRY
IN THE
UNITED STATES

Norman Gomlak and Richard A, Mitchell
State University of New York at Buffalo

Introduction

Plastic has become a very important structural material in the
United States as well as the rest of the world., The world and United
States' consumption, for example, exceeded thirty-three billion
pounds and sixteen billion pounds respectively in 1967.* There are
more than six thousand plastics companies in the United States alone
with a combined payroll of approximately one and a half billion dol-
lars.? Moreover, the annual growth rate of plastics production aver-
ages out to about fourteen percent which corresponds to a doubling of
production approximately every five years, as Table 1 illustrates.

It has been estimated that plastics consumption will increase eight-
hundred percent by 1980.° With its present and from all indications,
future importance, the study of the plastics industry has been notably
lacking in the geographic literature. It is the purpose of this paper
to present and analyze the locational characteristics of the plastics
industry in the United States and thus help fill that lack. For the
most part the analysis will attempt to indicate what appears to be

the important locational factors but a precise analysis is not possible
due to data limitations,

The General Production Chain

-Plastic or more technically, synthetic polymer, is a generali-
zation similar to "wood'' or '"metal' which refers to a wide variety
of structural materials of differing chemical structures and physical
properties., In general, plastics are very versatile structural mate-
rials which are replacing established materials such as metal, wood,
paper and glass, The principal advantages of plastics over other
materials are their inexpensiveness, lightness, and the fact that they
are easily workable, '
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The production of a finigshed product from a particular plastic
is, as the case with other structural materials, the end result of a
series of manufacturing processes, each one of which having its own
distinct orientation. There are, however, certain commonalities in
the production processes of all plastics and it may be helpful to ob-
serve the general chain of events before analyzing the steps in the
production of specific plastics.

The initial step in the production of a plastic is the production
of one or more organic chemicals such as ethylene or acetylene. The
raw materials are generally petroleum, natural gas, or coal with
natural gas being the most important in the United States,

In the second step these organic chemicals are reacted or re-
reacted in a series of processes until an organic chemical called a
monomer is formed. Monomers may be defined as organic com-
pounds whose molecules have the capability of reacting with them-
selves and joining together to form larger molecules of increasing
molecular weight. The process of molecules joining to form larger
molecules is known as polymerization and is usually accompanied by
a change in physical state at atmospheric conditions. A liquid or a
gaseous monomer, for example, upon polymerization will change
state to a solid,

The polymerization of the monomer is the third step in the pro-
duction process and the output is a plastic material, usually in pellet
or powder form, which is ready to be used in the final production
steps; i.e., the production of items such as toys, bags, tables, etc.

More than one of the above processes may take place at the
same site depending upon the plastic being produced and there are
many substages of production into which the preceeding steps could
be divided.. ’

Now that the general case has been presented, the production
processes of specific plastics will be traced and the factors affect-
ing their location, noted. This paper will deal with only four of the
many plastics produced; these are polyethylene, polyvinyl chloride,
polystyrene, and polypropylene. The first three plastics account
for approximately seventy percent of the total plastic production in
the United States and in addition each has a sufficiently large produc-
tion to provide clear locational patterns. {See Table 2) The fourth
plastic, polypropylene, accounts for only four percent of production
but has virtually the same locational pattern as polyethylene and it
is therefore included.
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Polyethylene

Polyethylene is the most important plastic in the United States,
accounting for twenty-nine percent of the total plastic output in 1966,
(See Table 2.) The major use for this plastic, about forty percent,
is for films and sheets which are made into bags and other wrapping
materials. Another fifteen percent is used to produce housewares,
toys and novelties, twelve percent goes into coating for paper used
for such things as milk cartons and about thirteen percent is exported,
High density polyethylene, a sturdier variety, is used mainly for mak-
ing plastic bottles for liguid detergents and bleaches, and for toys. e

Using the same production chain presented earlier, we note
that the first process in the production of polyethylene is the produc-
tion or acquisition of ethane gas. Although a wide range of raw mate-
rials is possible for the production of ethane, it has two major
sources in the United States, The primary source, accounting for
about seventy-one percent of production, is natural gas, while a
secondary source is refinery off gai«:es.6 The production of ethane
is oriented toward the raw material source as can easily be seen by
a comparison of Maps 1" and 2.° Texas and Louisiana are ranked
first and second in both the production of natural gas and ethane and
natural gas liquids, accounting for sixty~-nine percent and sixty-six
percent of the total production of the two items respectively, Okla-
homa and New Mexico are ranked third and fourth for the production
of natural gas and ethane and natural gas liquids but their output is
far behind the two leaders.

The location of ethane plants near to the raw material can be
accounted for by a combination of factors. One factor is that natural
gas contains propan‘e and heavier hydrocarbons which condense in the
high—preséure=transmis‘sion lines, thus retarding the movement of
natural gas. IFor that reason, those items must be removed near the
wellhead and plants set up for that purpose are used to extract other
items, such as ethane, as well.®

Another factor appears to be that the processing of natural gas
is most economically carried out in large plants and these have
located at the source of the raw material since the many market
areas are not large encugh individually to warrant a large size I:»lant,}‘O

The next step in the production of polyethylene is the produc-
tion of the monomer, ethylene. FEthylene is an extremely important
chemical in the plastics industry as it is not only the monomer for
polyethylene but also the starting chernical building block for the
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other two major plastics to be discussed as well. Ethylene is de-
rived from the ethane gas by the process of dehydrogenation. This
process also takes place at the source of the raw material; i.e., the
ethane gas. {Compare Maps 2 and 3)" Once again it is noted that
Texas and Louisiana are the leading states, accounting for more than
eighty percent of production. The reason for this orientation is that
the raw material, ethane, is a flammable gas and boils at a -88, 6o CF
With these physical characteristics, the ethane is dangerous and ex-
pensive to transport.

The monomer ethylene is also difficult to transport as it too is
flammable and boils at 2 -103.8°C. Thus the production of polyethyl-
ene from ethylene monomerxr takes place at or near the production site
for ethylene, A comparison of Maps 3 and 4*® demonstrates the raw
material orientation in the production chain with Texas and Louisiana
combining for eighty-three percent of output. The movement of the
ethylene is also retarded by the fact that extremely pure ethylene is
needed for the production of polyethylene and transportation would
thus be even more difficult because of fear of contamination. Since
most plastics require ethylene at some stage in their production, it
should be noted that the initial steps in the production of the other
plastics will be similar to the description above.

The plastic produced in the preceeding step is in pellet or pow-
der form and as such is ready for the final manufacturing stages.
The final steps-include the changing of the pellet or powder into sheets
or plastic film and then the molding, stamping, pressing or cutting of
the films of sheets into the desired forms such as housewares or toys.
These final steps usually, but not always, take place at the same site,.
Data on the locations of the final manufacturing step is difficult to ac-
quire as the following quotation from Plastics World indicates.

"The actual markets for plastics have defied defini-
tion for years., We are familiar with the broad
market categories that in 1967 accounted for almost
14 billion 1b, of plastics - but who are the actual
customers? What plants in what industries consume
plastics - and to what degree?''**

In a recent survey, Plastics World has started to pinpoint the
users of plastics but complete results of the findings are not as yet
available. Preliminary results, however, show the top twenty-five
four digit SIC categories in terms of the use of plastics, (See Table
3.) These industries account for the consumption of approximately
sixty-five percent of the plastics output. The leading industry is
SIC 3079, Miscellaneous Plastics Products.”
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of plastics users gives the impression of

A perusal of the list
an orientation of plastics consumption toward the northeastern part
of the United States, but a precise map of consumption is impoesible
because the amount of plastics consumed by individual industries is
not known. Further, even a map of the four digit industries, on the
basis of such things as number of employees or value added, is not
possible because of discloser laws. To get some notion of the mav-
ket for plastics, a map of the most impozrtant industry, Miscellane-
ous Plastics Products, is presented. {(See Map 5.) The map, as
expected, confirms that the Northeastern United States is the pri-
mary market for plastics while also showing secondary areas of im-
portance such as California. We thus have all but the final steps in
the production chain, for polyethylene, displaying a raw material
orientation while the final steps are distinctly market oriented.

Polypropylene

Polypropylene, a plastic which accounts for four percent of the
production of the United States, has the same production pattern as
polyethylene. This is the result of the fact that the monomer, propyl-
ene, is a by-product in the manufaciure of ethylene and is thus pro-
duced at the same plant site. Propyviene, like ethylene, is a flam-
mable gas with a low boiling point and thus difficult to move long dis-
tances. Folypropylene is used primarily to produce molded parts
for the automotive industry and for the manuwfacture of synthetic
fibers.™

Polystyrene

Polystyrene is the second most important plastic in the United
States accounting for nineteen percent of the production in 1966, Poi-
ystyrene is used primarily for molding objects such as radio and
television housings, toys, appliances, and in the production of foam
used to make shockproof shipping containers,™

The initial steps in the production of polystyrene involves the
production of ethane to produce ethvlene and the production 6f ben-
zene. The ethylene and benzene are then reacted to produce ethyl-
benzene which is then dehydrogenated to produce the monomer, sty-
rene. :

The production of the ethylene used in polystyrene follows the
same locational pattern as described previously., Moreover, the
physical properties of ethylene auger for the reaction of the ethylene
and benzene to take place at the site of the production of the ethylene.
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This is possible since benzene is produced primarily from petroleum
and is thus close to the production sites for ethvliene. A map of ben-
zene production exhibits the familiar Gulf Coast orientation. (See Map
6.)* The combining of the benzene and ethylene at the production site
of the ethylene is facilitated by the fact that benzene is a liquid and al-
though flammable, it has a high boiling point and is easy to transport
the short distance necessary. Map 7" displays the location of the
ethyvlbenzene production, The ethyvlbenzene is converted to styrene
monomer in captivity on the same plant site. As evidenced in Map
8% Texas and Louisiana are once again the leading states with
seventy~-eight percent of the United States' production of styrene,

Once the monomer, styrene, has been produced, there is a
shift in the production chain away from the raw material source. The
production of polystyrene is market orientated with the industrial
Northeast accounting for nearly eighty percent of the production. (See
Map 9.)"® A market orientation for the production of the plastic is
usually preferred as finished plastics generally have higher freight
rates, since they are {inished products, and also have a greater bulk
than the monomer. However, the physical properties of the monomer,
as in the case of ethylene, often makes a market orientation imprac-~
tical. This is not the case with styrene. Styrene is a liquid with a
high boiling point of 145, 2°C, and even though it is flammable, can
easily be transported in tank cars. The plastic polystyrene is a solid
which is shipped in powder form and must therefore be bagged prior
to shipping. Further, the reaction to convert styrene to polystyrene
proceeds at ninety-~five percent yvields. Thus the weight loss ratio is
virtually zero and the choice involves shipping a liquid or a solid
which can be compared with transporting water or snow, Since it
would require less space to transport the liguid monormer than the
solid plastic, the liquid is shipped to the Northeast, made into the
solid plastic and then distributed to the producers of plastic prod-
ucts scattered throughout the region. A comparison of the polysty-
rene production by state (Map 9) and the map of 8,1, G, No. 3079
{(Map 5) will confirm the market orientation of the former industry.

Polyvinyl Chloride

Polyvinyl Chloride accounts for approximately eighteen percent
of the plastics production in the United States. Its principal uses are
for floor covering, phonograph recovds, toys, garden hoses, clear

)

plastic bottles and automobile upholstery.

The locational pattern of the production of polyvinyl chloride is
more complicated than the two previous cases. This arises from the
fact that vinyl chloride, the monomer, is produced by two different
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processes at the same plant site. This is done because one of the
reactions yxe lds, as a by-product, one of the raw materials for the

other reaction. The two reactions proceed as follows:™
(1)} Ethylene dichioride + Heat —% Vinyl chloride + Hydrochloric Acid

{2) Acetylene + Hydrochloric Acid =% Vinyl chioride

From the above chemical formulae it is obvious that ethylene
dichloride and acetylene are the major components needed to pro-
duce the vinyl chloride. It might be expected, then, that the produc-
tion of the vinyl chlovride may be oriented toward one of these two
raw materials or possibly both., We will therefore exarnine the
locational and physical. characteristice of the two materials.,

Ethylene dichloride is a non-flammable liguid with a boiling
point of 83.7°C and therefore it is easily transported. It is formed
by the reaction of ethylene and chiorine gmd is produced near the
ethylene plants as evidenced by a comparison of Maps 3 and 10,7
It should be noted that Texas and Louisiana are leading states and
that Kentucky also has a sizable output. The reason for Kentucky's
importance will he nutef! shortly. Once again the orientation of the
production is influenced by the physical properties of ethylene cited
previously, This of course means that the chlorine must be pro-
duced at or near the promu tion site of the ethviene or else trans-
ported to it. This is no particular problem as chlorine is produced
by the electrolisis of sea water and produced in large guantities in
the Gulf Coast area. It is also easily shipped as a non-flammable

liquid.

The other chemical of importance in the production of vinyl
chloride is acetylene, a flammable gas H,dt boils at -84°C and like
ethylene must be used near its point of manufacture. Acetylene is
in the United States. One uses

produced by two distinct processes
le the other begins with petroleum.

coal as the starting material whi

The coal or carbide process which accounts for about fifty-
six percent of production begins with the production of calcium car-
bide by reacting coke and lime in an electric arc furnace. The
process requires large amounts of electricity and the product, cal-
cium carbide is a bulky solid which is extremely dangerous to handle
since it reacts with water vapor in the atmosphere to form an explo-

sive mixture, Calcium carbide is thus rarely transported but is
converted captively to acetylene on the s: ame site. The distribution

Kentucky is the lead-

T

of coal based acetylene is shown in Map 11,
ing state with about forty percent of total production while Ohio and
New York each produce about twenty percent,
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Petroleum based acetylene is concentrated along the Gulf Coast
chemical complexes with Texas accounting for fifty-nine percent and
Louisiana for thirty-one percent of the tot '11 production. {See Map 12.)%

Thus two different raw materials are used to make vinyl chlo-
1 18 easvy to transport and acetylene

ride; ethylene dichloride whic
which is difficult to transport. Ag one would expect the production of
vinyl chloride is drawn to the raw material that is the most difficult
to move. The areas that produce the acetylene are therefore the
areas that produce vinyl chloride. (Compare Maps 11, 12 and 13)%
The ratio of acetylene produced in an area is not indicative of the
amount of vinyl chloride produced, however. The Gulf Coast is the
leading area in vinyl chloride production {about seventy percent of the
total) even though it lags slightly behind the combined production of
the rest of the states in terms of acetylene production. The Gulf
Coast has the advantage of having both the acetylene and vinyl chlo-
ride in close proximity. Also petroleum based acetylene is cheaper
to produce than the coal based. Coal was once the major source of
acetylene but its shave of production has been dropping as the petro-
leum process has become more efficient. The production of vinyl
chleride in Kentucky is therefore based to a large extent on that
states' production of acetylens.

The plastic, polyvinyl chloride, which is produced by the poly-
merization of vinyl chloride monomer, is produced according to the
pattern exhibited in Map 14.% Here again, as with polystyrene, the
plastic produced is not located in the region of production of the mon-
omer, but instead is market oriented, The monomer is moved to the
market and then polymerized primarily because the plastic is usually
handled in powdered form and therefore bulky and expensive to ship.
Vinvl chloride is not easy to ship in its natural state as it is a gas
that boils at a ~13,9°C at atmospheric pressure. The gas is easily
compressed into a lig md however, and the monomer is shipped in
that form.

Summary
The easiest way to summarize this paper is to trace the produc-
tion process for the various plastics in a somewhat abbreviated form.
This is done in Table 4, Study of the table will emphasize the raw
material orientation in the initial stages of production and a market
orientation in the later stages, Only one major difference occurs in

the orientation of the location of the various stages for the three
major plastics and that is that the polymerization of etbyleme mono-

mer ig raw material oriented while the polymerization of styrene and
vinyl chloride monomers are both market oriented,
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One other item bears comment. The maps, due to data avail-
ability, are not all for the same year., Although there have doubtless
been changes during the time span covered by the maps, they are
probably not of Shu‘j("l(‘ﬁ’r magnitude to drastically alter the basic
patterns presented.
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