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Introduction

These papers have been contributed by the authors to establish the
history and activities associated with the evaluation of the quality and
quantity of soil resources in Pennsyivania. The comments from the retired
soil scientists who have contributed greatly to our knowledge of
Pennsylvania soils were requested and we thank them for their
cortributions. Others invoived with the soil survey who chose not to
write @& chapter were Dr. Roy P. Matelski who directed the University's
activities in soii characterizaticn from 1958 to 1978. He contributed
much to the program. He was good at maintaining and expanding the funding
for the program. He led soil sampiing expeditions that were fondly
referred to as Matelski‘s "Army." His interest in soil monoliths and
field percclation rate testing produced teaching tools and important data
that are often requested. Dr. Matelski mapped soils with the Mobile Crews
of the 1940's in the Dust Bowl of eastern Colorado. He had many
experiences in soil survey.

Mr. Jdohn J. Noll also mapped scils in early times as indicated by
Jerry Paschall. He was alsoc state sgil scientist in Pennsyivania through
the years when the new taxonomy was being tested and adapted.

Another soil scientist who has contributed considerably to
Pennsylivania soil survey was F. Clade Loughry who was state soil scientist
with SCS before John J. Noll. Glade assisted Mr. McKeever and directed
the survey activities in the state during 1945 through 1866. He also
became the lead scil scientist with DER upon retiring from SCS and
formulated many of the requirement policies for non-agricultural uses of
soils.

Chapter 1 priefly discusses the committee structure that 1is still
active today 1in gquiding soil survey committee activities in the state.
Or. Ciolkosz had prepared a brief history for a 1979 conference.

Professor Higbee lectured to the Soil Genesis and Morphology Group in
1981 and his remarks were organized into Chapter III.

Chapters IV and V reflect some thoughts by Jerry Paschall and Dick
tong who have had a close association witn the Soil Survey program in
Pennsylvania.
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History of the Soil Survey Committees

Discussion during the 1985 joint meeting of the Soil Survey Advisory
and Administrative Committees pointed out a need to document the
origination and activities of these committees.

The listing of county soil surveys, the surveyors, and date published
between 1900 and 1958, given at the end of this report, illustrate the
personngl responsible and progress in evaiuating the soil resources of the
state. Many of these surveys were made in 1 or 2 field seasons and were
pubiished at various scales, & commocn cne being the 1:62,500 scale of a
USGS 15 minute quadrangie sheet. Scil mapping units were broadly defined.
The history of the county development, crop yields from census data, and
climatic data were usuaily included in these reports with the generalized
descriptions of the soils.

Reconnaisance soil surveys of five regions of the state were done by
Charles F. Shaw from about 1910 through 1914. Mr. Shaw was apparently
hired during the summer by USDA to survey soils while teaching and
researching at Penn State during the academic year. The Agronomy
Department files contain his Experiment Station Bulletin 132, “Soils of
Pennsylvania,” published in 1914. An B 1/2 x 11 inch soils map was
accompanied by 3% pages of text.

Of historical interest, Hugh H. Bennett assisted in mapping Adams
County and was also the inspector for the Southern Region when Cambria
County was mapped. There are few records indicating the roles of the
Coliege with respect to the surveys, apparently personnel from both
agencies participated equally in the survey. Austin L. Patrick was an

early scientist with the College and worked closely with Bennett. Dr.
Fred G. Merkie, who was the initiator of the University Turf program,
worked with Patrick in mapping Green County. Howard Wm. Higbee began

surveying in Pennsylvania in 1838 for the UDSA in Franklin County.
Richard S. Long was his assistant in both surveys and Dick Long continued
with the USDA in Pennsylvania while Howard Higbee began his career at Penn
State through the planning of the Unicn and Clarion County soil surveys of
the mid 1840's.

In the late 1940C's, Higbee invited representatives from Exiension,
Ag. Economics, Forestry, Biclogical Science, Geclogy, and Ag. Education to
deliberate the scale, mapping units needed, and purpcse of the surveys.
At this time, there was considerable flexibiliiy in the scale and format
of soil inventory information. New York state was publishing county soil
survey vreports on large sheets (4 by 5 feet}) with descriptive and
interpretative information on the back.  Several of these are on file and
Jefferson County was most often cited as a good example. Correspondence
dated March 7, 1847, from Professor Higbee to Department Head H. K.
Wiison, requested $12,157 to finance the first year of a five-year program
to make @& soil map of the state at a scale of 1:315,800 (1 inch = 5
miles). He indicated there was no information in 40 counties. He would
use Marbut's concepts in designing the mapping units. In 1948, a request
from College of Agriculture Dean Jackson to University President
Milholland supported Agricultural Research Project 792 that reguested
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$77,600 to inventory land rescurces in the state. These funds were to
come from the State Soil Conservation Commission.

Mr. Walter Gumbel, State Conservationist in 1945, urged detailed soil
surveys be made to inventory the extent of soil erosion. His conservation
needs assessment indicated that 944 of Pa needed conservation. Only 2
mitlion acres of Pa was mapped and onily 6 conservation districts existed
in 1945,

The Postwar Planning Commission for the state urged an inventory of
land resources prior to the creation of the State Soil Conservation
Commission 1in the late 1940's. The State Council of Farm Organizations
resolved on December 17, 1854, that comprehensive soil surveys were
necessary, fundamental information and went on record in support of an
adequate scil survey program and would assist in securing adequate
financial support.

In 1958, & 10-year program was Jlaunched to complete the basic
inventory of soil resources in Pennsyivania. This program provided that
the U.S. Dept. of Agriculture and the State of Pennsylvania would share
equally in the total cost, estimated at 5 million dollars for the
completed job. The Soil Conservation Service of the U.S. Dept. of
Agriculture carried the responsibility for the federal share, and the
Dept. of Agronomy at the Pennsylvania State University was designated as
the responsibie state agency.

The state's share of this program was begun with an initial
appropriation of $70,000 in May, 1957 made to the Pennsylvania Dept. of
Agriculture, which in turn transferred the funds to the University for use
by the Dept. of Agronomy. Three staff members were added to the
department's facuity to carry ocut the new work: Dr. R. P. Matelski,
professor of soil technology; Carl F. Engle, instructor in soil
technclogy; and Ervin Mason, soil physics technician.

The U.S. Soil Conservation Service operated the field parties that
surveyed the land and made the detaiied soii maps that show a1l essential
coenditions of both surface and subsoil for ail land in each area. The
Agronomy Department operated the soil characterization laboratory in
support of the field work and assisted in defining the soil unit and in
preparation of the written reporis. The costs of preparing the maps for
printing, and printing of both the soil maps and the descriptive reports,
were included in the share fo be horne by the state. For the biennium
(1959-60), $200,000 of state funds were vrequired yearly to keep the
program on schedule.

With soil surveys completed for only 20 of its &7 counties in 1858,
Pennsylivania was bDehind &1l other northeastern states. The basic
inventory of soil resources was neecded for practical agriculture and
forestry, for a1l research on crops, pastures, and forests, for soil
conservation programs and flood  control projects, for highway
construction, and for all other land uses. Because of the importance of
this program to Pemnsylvania, the University has made the entire resources
and facilities of the Agronomy Dept. available for this soils inventory,



according to Dr. Howard B. Sprague, Head of the Department. Use was made
of research findings on mineralogy, soil physics and chemistry, soil
structure, and soil management to make the basic soils inventory of
lasting value.

Early in the 1860°s, an Ag-industrial Adjustment Conference was held
at the University. A 1861 Science in Agriculture publication was devoted
te this discussion. DOr. H. F. Sprague was a featured speaker on soil
resources and land use. He spent considerablie time and effort researching
this topic. His notes contained an interest and fervor that led him to
chair a committee to study the "Development and Use of Soil Survey.” He
was concerned that so 1ittle had been published about the soils of the
state. He could not find enough information for land use decisions or for
agronomic management recommendations. He had tried to use soils data to
determine the direction and emphasis of the Department's research and
extension goals. He found a hugh void and immediately began efforts to
develop a “Basic Soils Inventory." Tne members of the “Soil Survey
Development and Use” Committee were Dr. J. H. Eakin, Agronomy Extension;
br. R. P. Mateiski, Secil Survey; K. Ruble, SCS State Resource
Conservationist; Dave Unger, Department of PA Agriculture; John Bergstrom,
Erie Co. Extension; Mr. Byrnes, farmer; Mr. Meyer, farmer, Mr. Gerald
Builock, Chairman of PA Association of Conservation Districts, and Dr.
Sprague, Chairman of the Committee and aiso Department of Agronomy.  This
committee met several times discussing the kind of soil survey information
needed and the means of developing the survey. There was concern about
extension management services, zoning, taxation, and also personnel to
collect laboratory data and to train adults in the need and use of soil
survey information. The recommendations of the committiee in 1961 were to
develop scil maps and soil interpretations for every PA county, that a
Basic Soils Inventory to collect lab data be established and maintained;
and that an Extension Agronomist be hired to initiate and carry on a Soil

Survey Educational Program for the state. Funds mentioned were
$250,000/year for 8 years with $35,000/year for the Tlast 6 years for
"Basic Soils Inventory." Continued interest by Dr. Sprague, the PA

Association of Conservation Districts, and SCS led to a 1962 contract
between the State Soil Conservation Commission, SCS, and Penn State
University to deveiop soil survey information as visuaiized by Dr. Sprague
early in 1960,

Secretary of Agriculture, L. H. Bull, appointed a committee in 1964
to again study the soil survey program. Members of this committee were R.
M. Davis, Assistant State Conservationist, SCS; M. R. Heddleson, Penn
State; Boyd Kinziey, State Conservation Commission; F. G. Loughry, State
Soil Scientist: R. P. Mateiski, Penn State; and C. F. Hess, Dept. of Ag.
Chairman. The committee discussed acceleration of the soil survey and
training programs. A recommendation resulted to seek more financial
support for the s0i1 survey. A second recommendation was to estabiish a
So11 Survey Advisory Board which was to be essentiaily an extension of the
present committee (as appointed by Secretary Bull) with the
responsibilities to periodically review the soil survey program and to
make recommendations, which if folliowed, should result in the improvement
in the quality and quantity of soil survey information.



The minutes of the first meeting of the Soils Administrative
Committee held August 9, 1867, 1in the SCS offices of Harrisburg were
distributed to each of the signators of the wmemorandum of understanding
pretaining to the soil survey of PA as well as to members of the Advisory
Board. Administrative Committee members were Ivan McKeever, State
Conservationist; Dr. Leland H. Bull, PA Secretary of Agriculture; Dr. M.
A. Farrell, Director of PA Agricultural Experiment Station; Thomas H.
Patton, Director of the PA Ag. & Home Economics Extension Service; and Dr.
Russell E. Larson, Dean of the College of Agriculture. The cormmittee
chairman was Ivan Mckeever who was toc serve for two years. A Soiis
Congress for 1968 was suggested. This Congress was finally held in 1972.

The first meeting of the Soil Survey Advisory Committee was October
13, 1867, with Milford Heddleson as chairman. Matelski, Noll, and Hess
were also present. The minutes indicated a lengthy discussion about the
soil survey progress and procedures. January 24 was agreed as the next
meeting date.

The two committees were jointly held in 1972 after meeting separately
at various times. The State Conservaticn Commission was transferred from
the Dept. of Ag. to the Department of Environmental Resources in 1871.
The Soil Survey meetings were often scheduled on the same day as the PA
State Soil Conservation Commission meeting because of the commonality in
membership. The agendas of these meetings reflected the original charge
to the advisory beard: to periodically review the so0il survey program
progress and quality and to make recommendations that would improve soil
survey information for the state. Funding was always an agenda item.
Through the 1970's and 80's, the advisory committee was the most active.
The interest of the Department of Agriculture waned because of their loss
of the Conservation Districts to DER. DBER's interest was keen during
Goddard's tenure as Secretary as he strongly believed 1in obtaining the
best land resource information possible to accomplish the many tasks
within his department. The University’s representation at the
administrative level fell from 3 toc 1 when Dean Beattie took the
responsibility of Research Director and Extension Director. The Associate
Deans were involved to & Tlesser extent than the original Directors;
however, Tom King was active with the Conservation Commission. The
adviscry committee lost some of iis impetus when Dr. Heddleson moved into
administrative duties. The original extension thrust of training and
education in soil survey was partly becoming accompliished and secondly was
receiving a low priority from county extension staff.
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Soil Survey Administrative Committes Members

State Conservationist Secretary
SCS DER
Walter Gumbel 1941-46 Maurice Goddard 1671-76
Ivan McKeever 1947-68 C1if Jones 1977-78
Mel Davis 1669-72 Peter Duncan 1879-81
Benny Martin 1972-75 Nick DeBenedictus 198l-present
Graham Munkittrick 1976-83
Jim Olson 1983-present
Secretary Deans, Directors

PA Dept. of Agriculiure University
Bi11 Henning 1960-64 Jackson 1946-63
Leland Bull 1964-71 Russ lLarson 1964-72
Snyder 1971-7¢8 David McClay 1872
Pen Hallowell 1879-85 Jim Beattie 1973-83
Richard Grubb 1985-present Sam Smith 1983-85

Lam Hood 1986-present



Soil Survey Advise

State Soil Scientist

Glade Loughry 1945-66
John F. Noll 1867-70
Gerald Latshaw 1871-75
Art Kuhl 1576-81

Garland Lipscomb 1981 -present

Agronomy Research
Howard Higbee 1848-57
Roy Matelski 1958-78
Bob Cunningham 1678-present

Agronomy Department Heads

ry Commitiee Members

Bureau of Soil and Water, PA Dept. of
Agriculture Executive Secretary, DER
Charles Hess 1962-1971 PA Dept. Ag.

Walt Peechatka 1972-1981 DER

Paul Swartz 1981-present  DER
Agronomy Extension

Milford Heddleson 1864-76

Ray Shipp 1976-present

(were not members

Kitson

Howard Sprague
Walt Thomas
Jim Starling
Dan Fritton

Al Turgeon

1842-55
1956-64
1965-69
1868-85
1885-86
1986-present

of the committee)



Year
1900

1903
1804
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1910
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1911
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Henry J. Wilder
H. L. Beiden

Charies J. Mann
Howard C. Smith

Charles N. Moones
Charles F. Shaw
Lawrence A. Kolbe
Hugh H. Bennett
Risden T. Allen

Charles F. Shaw
V. C. Byers

Charies J. Monn
W. E. Gross
H. H. Bennett

F. S. Weish
F. S. Bucher

William 7. Carter, dJdr.

J. A. Kerr
Hugh H. Bennett

Charies F. Shaw

J. 0. Veach
Lewis A. Hurst
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. Cox

Harry P. Young

H. P
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1931

1832

1936

1938

1839

193¢

County
LCambria

Clearfield

Mercer

Lycoming

- Adams

Green

Tioga

Wyoming

Indiana

Franklin

Bucks

Wayne

Armsirong

Crawford
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Patrick
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. Bennett
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=

H. Hendrickson
. ¥. A. Burke

x3

B. H. Hendrickson
R. T. Avon Burke
Mark Baldwin

R. T. Burke
€. S. Simmons
W. J. Latimer

Howard Wiliiam Higbee

R. R. Finley
Mark Baldwin

R. T. A, Burke
James Thorpe

. S. Simmons

. T. Avon Burke
. Perkins

LI 0
[ws)

. Bacon
. A. Burke

>
e XD

PSC Surveyors
David C. Wimer

H. P. Cooper
David P. Wimer

W. Irvin Galt

C. B. Manifold
C. G. Degen
Austin L. Patrick

A. L. Patrick

A. L. Patrick
Fred G. Merkle

K. V. Goodman
R. C. Smith
v
L

K. V. Goodman
R. L. Smith
J. L. Hasterman

Richard Marshall
C. H. Atkinson

R. S. Long
J. C. Bryant

. K. Craver
Alderfer
C. Dunkle

o e

H. Atkinson
A. Brown

e @

J. Yohn
C. Lewis
H. Atkinson
. A. Brown

OO o Mo
L] L] L

Howard W. Higbee
Jd. K. Thornton
D. K. Wolff

S. Van Day

C. S. Bryner
Gerald Yoder



Year

1942

1842

1944

1946

County
Montour

Rorthumberiand

Huntingdon

Union

USDA Survevors
David C. Taylor
S. R. Bacon

W. J. Latimer

David C. Taylor
S. R. Bacon
W. J. Latimer

Howard Wm. Higbee
S. R. Bacon
R. T. A. Burke

S. R. Bacon
David Taylor

PSC Surveyors
L. G. Yearick

L. &. Yearick

Austin L. Patrick
L. A. Brown

N. P. Tedrow

R. S. Long

. H. Atkinson

Alfred Boileau
Gerald Yoder



Chapter I1

The Soil Survey of Pennsylvania
by
Dr. Edward J. Ciolkosz

Professor of Scii Genesis and Morphology
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The Soil Survey of Pennsy!vania1

by Edward J. Ciolkoszz

The Pennsylvania State University and the United States Department of
Agriculture Soil Conservation Service (USDA-SCS) are the main cooperators
in the National Cooperative Soil Survey of Pennsylvania. This cooperation
extends almost since the inception of the soil survey program in the
United States, and the remainder of this presentation will focus on the
chronological evolution of the soil survey program 1in Pennsylvania (a
chronological sequence of events is given in Table 1).

Table 1. Chronological Sequence of Events in the Soil Survey Program of
Pennsyivania.

Penn State USDA Soil Survey

Penn State established as the 1855
Farmers High School.

Name changed to The Agricul- 1862
tural College cof Pennsylvania.

Penn State named landgrant 1863
school for Pennsylvania.

Name changed to The Pennsyl- 1864
vania State College.

Pennsylvania Agricultural Ex- 1887
periment Station formed.

1894 Division of Soils formed in
the USDA; Milton Whitney
head.

189G First soil surveys by the
Division of Soils.

1801 Division of Soils upgraded to
the Bureau of Soils (USDA).

lPresented to the Pennsylvania Soil Survey (onference at the Penn State
University on February 28, 1879.

ZAssociate Professor of Soil Genesis and Morphology, Agronomy Dept., Penn
State University.
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Tabie 1. (ontinued.

Penn State

USDA Soil Survey

Dept. of Agronomy formed in
the School of Agriculture;

J. W. Gilmore appointed head,
Charles F. Shaw hired.

Frank D. Gardner appointed
head of Agronomy Dept.

Charles F. Shaw leaves Penn
State for the Univ. of Cali-
fornia.

Austin L. Patrick hired by
Agronomy Dept.

Howard Higbee hired by Agron-
omy Dept.

Austin L. Partick leaves the
the Agronomy Dept. and joins
the SCS.

Roy Matelski hired by Agron-
omy Dept. to establish the
Penn State Soil Characteriza-
tion Laboratory.

Bob Cunningham and Roger
Pennock hired by the Agronomy
Dept.

1618

1835

oy
w
L
-

—
L& 3]
~d

1964

|

Curtis F. Marbut appointed
scientist in charge of Soil
Survey in the Bureau of
Soils.

Bureau of Soils changed to
the Bureau of Chemistry and
Soiis.

Soil Conservation Service
formed in the USDA; Hugh H.
Bennett, chief; Marbut passed
away; Charles E. Kellogg
appointed as head of Soil
Survey.

Soil Survey transferred to
the Bureau of Plant Indus-
try, Soils and Agricultural
Engineering.

Soil Survey activities of the
Bureau and the SCS are con-
solidated in the SCS under
Charles Kellogg.
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Table 1. Continued

Penn State USDA Soil Survey

Gary Petersen hired by the 1965

Agronomy Dept.; Howard Higbee

retired.

Dick Ranney hired by the 1966 1966 First known mention of the

Agronomy Dept. term "The National Coopera-
tive Soil Survey.

Ed Ciolkosz hired by the 1967

Agronomy Oept.

1971 <Charles Kellogg retired; Bill

Ray Shipp hired by Agronomy 1872 Johnson named Deputy Admin-

Extension; Dick Ranney passed istrator for Soil Survey.

away.

Roy Matelski retired 1976 1976 Klaus Flach appointed Assist-
ant Administrator for Soil
Survey.

Dick Cronce hired by Agronomy 1979
Dept.

Early Penn State History

The Pennsylvania State University (Penn State) has a long standing
association with Agriculture. The establishment by the state of an
institution to improve Agriculture through the scientific education of
future farmers had been urged for years by the Philadelphia Society for
the Promotion of Agriculture and later by the Pennsylvania State
Agricultura! Society which it helped crganize in 1850-51. Because of this
urging, Penn State was established in 1855 by the state as the Farmers
High School of Pennsylvania. The school had many offers of land for its
iocation site. The Board of Trustees accepted the offer of 200 acres of
tand and an option to buy 200 more acres from General James Irvin of
Centre County. In addition, the offer inciuded a $10,000 pledge from
Irvin and the citizens of Centre and Huntingdon counties. The reason Penn
State was originally called a high school was that there was a feeling
that farmers might be prejudiced against the word college--it being a
place where boys only contracted idie habits. Although estabiished in
1855, the school was first opened on February 16, 185%, with 69 students
present. The recognition of the Farmers High School as a college did not
come until May 2, 1862, when Penn State's name was changed to The
Agricultural College of Pennsylvania.
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The Agricultural Colilege of Pennsylvania was established as the land
grant college of Pennsylvania on April 1, 1863. This establishment was a
response to the Federal Morrill Act of 1862 which donated public lands to
states (Pennsylvania got 780,000 acres) to provide colleges for the
benefit of Agriculture and the Mechanic Arts (Engineering). Penn State is
the only land grant school in Pennsylvania (many southern states have two
land grant institutions). The name of the Agricultural College of
Pennsylvania was changed on January 26, 1874 to the Pennsylvania State
College, and the Agricultural Experiment Station was formally established
in 1887, The experiment station was formed under the Federal Hatch Act of
1887 which provided funds for original research or experimental
verification of work for the agricultural industry of the United States.
Although this was the first official experiment station in Pennsylvania,
experimental work in Agricuiture had been conducted at Penn State since
its first years as the Farmers High School. The Agriculture and Home
Economics Extension Service was established at Penn State under the
Federal Smith-Lever Act of 1914. Under this act, the Cooperative
Extension Service's major function is to aid in diffusing among the people
of the United States useful and practical information on subjects relating
toe Agriculture and Home Economics and to encourage the application of this
information.

The Tlast major name change at Penn State occurred on November 14,
1953, when the Pennsylvania State College was renamed The Pennsylvania
State University. A point of interest here is that after Penn State's
status was changed from a College to a University, & move was started to
change the name of State College (the borough in which Penn State is
located). This movement was stopped when a referendum to change the name
of State College was defeated in 1954, In response to the defeated
referendum, the University opened its University Park postal substation on
February 22, 1955, in the Hetzel Union Building, and henceforth, all mail
going to the University is addressed to University Park, PA 16802. It is
interesting to note that at this time, Milton Eisenhower was the President
of the University and his brother Dwight was the President of the United
States.

Soil Survey

In 1894, Milton Whitney was hired as the head of the newly formed
Civision of Scils of the United States Department of Agriculture. Whitney
in 1889 started the soil survey of the United States. These surveys were
at a scale of 1 inch to the miie (1:62,500; the scale of the 15' USGS
topographic maps) and of four areas of the country (Cecil Co., Maryland,
Connecticut Valley, Salt Lake Valley, and Pecos Valley). The first soil
survey in Pennsylvania was done in Lancaster county (the NW quarter of the
county). Three other areas (Johnstown, Lock Haven, and Lebanon) were also
surveyed in the next few years on an area basis. (See Table 2 for a
Tisting of USDA Pennsylvania Surveys.)

The National Cooperative Soil Survey is not a new concept. Whitney
in 1900, 1in his first report of the field operations of the soil survey,
stated "whenever possible, it has been the poiicy of the division to work
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in close cooperation with the state experiment stations, the state
geological surveys, boards of Agriculture, or other local institutions.
This cooperation, so far as it has been carried out, has proved mutually
satisfactory and beneficial to the 1ioccal institutions and to this
division."®

Table 2. Pennsylvania Scil Survey by the USDA**x,

*1904 Adams *1814 Llancaster
1967 Adams 1959 Lancaster
*¥1939 Armstrong *1800 Lancaster Area
1877 Armstrong *1901 Lebanon Area
*1911 Bedford *1312 Lehigh
*1308 Berks 1863 Lehigh
1970 Berks *1903 Lockhaven Area
*1815 Blair *1923 Lycoming
*1611 Bradford *1317 Mercer
*1946 Bucks 1871 Mercer
1975 Bucks and Philadelphia *1605 Montgomery
*1815 Cambria 1867 Montgomery
1962 Carbon 1955 Montour and Korthumberland
*1907 Centre 1974 Northampton
*1905 Chester 19658 Pike
1963 Chester and Delaware i858 Potter
1858 (Clarion *18908 Reconnaissance and Northwestern
*1916 (learfield *1808 Reconnaissance Southwestern
1866 C(Clinton *]1810 Reconnaissance South Central
1867 Columbia *1811 Reconnaissance Northeastern
1954 Crawford *1912 Reconnaissance Southeastern
1872 Dauphin 1673 Susgquehanna
*1910 Erie *1829 Tioga
1960 Erie *1946 Union
1873 Fayette 1875 \Venango
*1838 Franklin *1910 Washington
1975 Franklin *1938 kayne
1869 Fulton 1968 Westmoreland
*16721 Greene *¥1529 Wyoming
*1944 Huntingdon *1912 York
1978 Huntingdon 1863 York

*]1G631 Indiana

*0ut of print; not available for distribution.

**The surveys from 1900 to the late 1840's were at a scale of 1:62,500 (1°
= 1 mile). During and after the late 1940's varying larger scales were
used (1:24,000; 1:31,680; 1:15,840; 1:20,000).

Although Whitney strongly encouraged cooperation, apparently, there
was very littie from Pennsylvania until the Agronomy Department was
organized as a unit of the School of Agriculture in 1807 at Penn State.
At this time, Charles F. Shaw, who worked for the Bureau of Soils from
1905 and apparently part time ti11 1913, was hired as a faculty member in
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the Penn State Agronomy Department. One year later, Frank D. Gardner,
also from the Bureau of Soils (from at least 1893), was hired as the head
of the Agronomy Department. Shaw was very active in Soil Survey until
1913 when he left Penn State for the University of California. From 1913
until November 1919, cooperation continued between Penn State and the Soil
Survey. During these years, the Agronomy Department continued to furnish
some men {research assistants, mainly graduate student) as Shaw has done
10 help with the survey. In November 1819, the Agronomy Department hired
Austin L. Patrick. Patrick, 1like Gardner and Shaw, had worked for the
Bureau of Soils (from 1912). Patrick was the Soil Survey leader at Penn
State until Howard Higbee joined the staff in September 1935. Patrick,
Tike Shaw, was very active in Soil Survey, and he also furnished research
assistants for the survey. Patrick left Penn State in June of 1937 to
work for the SCS. Higbee, 1ike his predecessors also worked for the
Burcau of Soils. He worked for the Bureau for five years (1930-35) prior
to joining Penn State. Higbee worked closely with the Federal Scil Survey
until about 1940. At this time, he embarked on a state mapping program,
and his maps were published by the Pennsylvania Agricultural Experiment
Station (see Table 3). Although he embarked on a separate mapping
program, Higbee furnished assistants, primarily undergraduates to work on
the federal survey from the time he arrived at Penn State until 1952. In
1952, when the Bureau Soil Survey was combined with the Soil Survey of the
SCS, in the SCS, this cooperation was discontinued because of the switch
of the Soil Survey from a county to a farm mapping program.

Table 3. Pennsylvania Soil Surveys* by Howard Higbee.

Adams Co. {(unpublished, surveyed about 1940, just eastern part, 1:24,000)
Clinton Co. (unpublished, surveyed in the late 18940's, 1:24,000)
Columbia Co. (unpublished, surveyed in the 1950's, 1:24,000)

Cumberland Co. Soil and Forest Topographical Map 1956 (1" = 1 mile)
Dauphin Co. (unpublished, surveyed in the 1950's, 1:24,000)

Fulton Co. Bulletin (1947), Soils Map 1943 (1" = 1 mile)

Juniata Co. Soil & Topographic Map 1854 (1" = 1 mile)

Lebanon Co. Map (1961) limited number printed (1:31,680)

Mifflin Co. Forest (Topographic) 1950 , Soil Map 1949 (1" = 1 mile)
Perry Co. Forest (Topographic) and Soil Map 1954 (1" = 1 mile)

Snyder Co. Forest {Topographic), Topographic and Soil 1957 (1% = 1 mile)

* Maps and Bulletin were published by the Pennsylvania Agricultural
Experiment Station.

The next major change in the Soil Survey started with the
establishment of the Penn State Scil Characterization Laboratory in 1957.
Roy Matelski was hired in April of 1957 to head up this program. Other
staff members hired to assist in the Soil Survey Program were Bob
Cunningham (March, 1964}, Roger Pennock (September, 1964), Gary Petersen
(August, 1965), Dick Ranney (July 1966), Ed Ciolkesz (August, 1967), Ray
Shipp, Agronomy Extension (September, 1972). Howard Higbee retired in
June, 1965. Although he was officially retired, Higbee was retained for
some months to finish the soil resource map of Pennsylvania he started
prior to retirement.
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This  brief presentation is a first attempt to summarize the
activities of the Soil Survey of Pennsylvania. Possibly in the future &
more complete presentation will be attempted.
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Scil Survey Synposis*
Howard W. Higbee
Emeritus Prcfessor
744 McKee Street
237-4091

PERSONAL HISTORY

Born in 1899 1in Kansas tall grass cow country, Howard W. Higbee
attended Kansas State Agricultural College and completed a B. S. degree in
1928. He worked on scil survey during the summers of 1926, 1927, and 1928
in five counties in Kansas, some with E. W. Knoble, & former Missouri
football player who displayed great artistic talen in creating soil maps.
Howard learned what the soil map should look from Soil Scientist Knoble.
In September, 1828, Howard Jjoined Cornell University as a research
assistant and left Cornell with an M. S. in 1930 to map soils in Kentucky
for the USDA-Soil Survey under Dr. (. F. Marbut. For five and one half
years, assignments were to Mercer, Fayette, and Callowa counties,
Kentucky; Washington, Indiana, Cass counties, Texas; and Franklin and
Huntingdon counties, Pennsylvania. The above assignments offered
experiences toc study soils 1in several states and work with many of the
leaders in soil survey during this period. In the winter of 1931, Howard
assisted Dr. Marbut in the development of the U. S. Soils Atlas. The
summer of 1933 was spent with three other soil scientists in Washington to
develop & "U. S. Land Resource Map" for F. D. Roosevelt (never published).

Professor Higbes joined Penn State at the invitation of Austin L.
Patrick on September 1, 1835. At first, He taught Agronomy 6 and Soil
Survey. He surveyed the soils of Fulton, Mifflin, Juniata, Perry,
Cumberiand, Snyder, and Lebanon counties and the Penn State Agricultural
Experiment Station published maps of these Pennsylvania counties.
Unpublished surveys included Dauphin (1:24,000), Columbia (1:24,000),
Clinton, Centre, Bedford, and part of Adams.

The "Land Rescurce Map of Pennsylvania” was developed from 18962 to
1666 and published in 1967. One is now in Pattee Library Hall of Fame.
The map was printed by the A, Hoen and Co. of Baltimore. This map
assembly now has the highest distribution of any "sold" PSU publication.
The distribution of the land and stream maps range from 250 to 2,850 per
month. It is alsc availabie 1in the new Agriculture Administration
building.

*Presented January 4, 1881, at Scil Genesis and Morphology Research
Meeting.
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1931

1831

1932

1833

In

t

Summer season

Summer season

Summer season

- 1929 Winter

Summer season

- 1930 Winter

Summer - Fall -

"HIGBEE'S CRISS-CROSS TRIALSY
the American Soil Survey 1926-1966
Labett and Dauphin Counties, Kansas
Wilson and Cherokee Counties, Kansas
Crawford County, Kansas
Cornell University: Graduate Research Assistant
Mercer County, Kentucky. In charge of survey.
Cornell University: Research Assistant

Mercer Co., KY and Washington, (o., Indiana*

(*First air photography used for soil survey mapping.)

Winter season -

Summer - Fail -

Winter season -

Summer season -

Summer season -
Note:

Washington, C. C. Compiled and assembled all the
chemical date for Or. Marbut's Atlas "Soils of the
United States.”

Fayette Co., KY (Blue Grass Country) *Millionaire
Horse Farms. (*Fast women and beautiful race
horses)

Field ciassification of soils based on phorphorus
content,

U.S.A. Field testing was by colorimetric Diengee's
colorimetric phosphorus testing method.

Cass Co., Texas Soil Survey. A sad assignment.
17 sand and pines in the east Texas coastal plain.

Franklin Co., Pennsylvania Soil Survey - 62,500
scale.

Huntingdon Co., Pennsylvania - 3:62,500 scale.

Called to Washington to serve as a four man team to
evaiuate, classify, and assemble first soil
inventory of the soil of United States - ¥ Dr.
Marbut by order of President Frankiin D. Roocsevelt.

Completed scil survey - Huntingdon Co., PA - Scale 62,500,

Winter/Spring -

Summer Season -

Jefferson Lo., TN A, T. V. A, assignment.

Calloway Co., KY A. T. V. A. assignment.

August - That is when the "bomb* fell and the end of USDA Soil

Survey

for Higbee. Higbee resigned August 31, 1935.
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HIGBE

1835 August

1935 - 19¢6

1836 Crawford
1937 - 1860

E'S SOIL AUGER TRIALS IN PENNSYLVANIA 1935 TO 1966

THE SURPRISE: Dr. Austin L. Patrick called Higbee, then in
Kentucky, and asked if Higbee woculd be interested in a job
at Penn State. Result: Higbee came to Penn State on
September 1, 1935 and from thereafter sc¢ remained until
October 1, 1966, when the "01d Soil Surveyor® got orders to
"GET OUT AND STAY OUT." Nc longer of any use to Penn
State, so it was “0uUT.®

The job was a mix of soil surveys and teaching. Below is a
Ssummary.

1. First it was teaching the course Agronomy 6, Winter
seasons. Later the Agronomy 416 course. C(lass size up
to nearly 50 students from all over campus, plus a few
professors.

2. Summer season soii surveys. Afler 1962, 1t was a state
soil map.

County, Pennsylvania
Fulton County, PA - 1-62,500 Published map in color.

Miffiin County, PA - 1-62,500 Published map in color, aisoc
Forest Cover map in color.

Juniata County, PA - 1-62,500 Published map and cover in
color.

Perry County, PA - 1-62,500 Published map and cover in
color.

Cumberland County, PA - 1,62,500 Published map and cover in
color,

Snyder County, PA - 1-62,500 Published map and cover in
color.

Lebanon County, PA - 1-62,500 Photo reproduced in color and
mounted in plastic. First of its kind in the USA. A new
cregtion.

COUNTIES SURVEYED BUT TC DATE REMAIN UNPUBLISHED

Dauphin County, PA. Scale 1-24,000. A very detailed soil map and forest

cover,

Columbia County, PA. Scale 1-24,000. A very detailed soil map.

Clinton County, PA. Scale 1-62,500. A generalized scil map.

22



Centre County, PA. Scale 1-62,500. A fairly detailed soil map.

Bedford County, PA. Scale 1-62,500. 4 fairly accurate soil map, updated.

Adams County,

PA. Scale 1-24,000. A ratner detailed soil map of eastern

half of Adams County.

This concludes Higbee's county surveys in Pennsylvnaia.

1960 - 1966

1866 - 1981

3. Throughout the years 1935 - 1960, Higbee Jjoined with
the USDA Soil Inspectors - Correlators in the reviews
of all counties being surveyed in Pennsylvania. ATl
soil survey iegends and classifications or correlations
for all Pennsylvania soils surveys were in agreement
with the USDA soil correlations as of date of the
surveys or pubiications.

Then came the 7¥BIG C(HANGE?. From Dr. Lininger, then
director of PA Agricultural Experiment Station, there came
the request to Higbee to do a "Soil or Land Resource Map"
¢f the entire state of Pennsyivania. This was one horribie
charge to do. It dinvolved hundreds of “soils.! The
hundreds of problems of map cartography and assembly; the
hundreds of probiems invoived 1in the creation of ‘"soil
groups” having similar characteristics. The worst of all,
to put them on a map where no future change or correction
was at all possible was a real burden. After thousands of
reviews and final assembly, the “Land source Map of
Pennsylvania" came into being in the year 1867. Without
any vreservation, whatever, the creator can make the
statement: "No state in the United States has a soil map
that even comes close tc its ecual.” It was published by
the A. Heen and Co., Bsltimore, Maryland, the only
publishers in the United States with the capabiiity fto
pubiish a map of such detail. Yes, and tc that statement
can alsc be added, “Tnere wili be ancther of its detail or
guality published for the state of Pennsylvania.®

The above "land Resource Map of Pennsylvania® 1is at
present, and has been for over ten years, the most pular
pubtication of &1l publication "sold" by the University.
Distribution rate for the Land Resource Map and Stream Map
ranges from 200 wup to 2,800 per month. Now that the A.
Hoen and Co has gone into  ‘“pank bust," there may never
again be republication cf the above maps. That means that
the "Land Resource Map of Pennsyivania’ may soon be a
¥collectors item.®

After being kicked out in 1966, the old soil surveyor
parked the soil auger for the last time. One being & soil
auger made of durelanium from the wrecked graff zepplin
that went down ir flames in New Jersey. Yes, there's a lot
of memories, but in retirement, they are worthless.

So long---e-mememnu Howard William Higbee.
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THE AMERICAN SOIL SURVEY 1805 TO 1980
People Involved:

Milton Whitney, USDA, Washington, DC
Frank 0. Gardner, USDA, then to Penn State around 1806 + .2
Charles F. Marbut, Missouri University - Geclogist

Regional Insepctors to 1936

Mark Baldwin, N.E.U.S. - Chief Correlator

H. H. Bennett, S.E.U.S. - Inspector

Macy Lapman, Far West - Inspector

Tommy Rice, Midwest - Inspector

Charies E. Kellogg, Michigan; Wisconsing N.  Dakota. {Communist - %
Karl Marx et al.} Arrived in Washington in 1933 + to
head up the U. S. Scil Survey.

Now, guess you all should know, Penn State's Soil Survey men:

Chariey Shaw, Penn State - later toc (California
Austin L. Patrick, Penn State to U. S. -SCS - 1635,
The “Cow Poke" - Higbee, Penn State - 1935 - 1966.

Note: Under Frank 0. Gardner and Charley Shaw, there was a very
aggressive soil survey program in Pennsylvania. On Frank 0.
Gardner's retirement things changed. A1l department ads since that
date have been pliant breeders, geneticists, ex-army officers, plant
scientists, etc. Result - Pennsyivania Scils Survey became the
scape geat for soil survey funds. The Soil Survey budget was all
toc often robbed to buy tractors, seed corn, and what have you.
Results - BLA - BLA Scil Survey.

U. S. Soi1 Survey Schemes and Classification Systmes:

In the beginning, the USDA Soil Survey grew out of what might be
considered the geological survey. In fact, scil survey and soil
classification are an "EARTH SCIENCE."

The very first soil surveys were (1) the Pecos Valley in New Mexico.
Frank D. Gardner, scil surveyor was from Iilinois; (2) the Lancaster and
Lock Haven areas 1in Pennsylvania. These surveys were itiated to help
solve crop growing problems for tobacce in PA. Soon thereafter, all soil
surveys were on the county unit basis.

Soil Survey Evaiuations and Classifications - 1805 to 1920 + 3 years,
included the following:

1. Mode of soil material accumulation: Residual, alluvial, colluvial,
giacial, aeclian, coastal plains, marine, etc.



Z. Derivative of the soil material, the kind of geologic rock or mineral
materials. Limestones, shales, glacial drift, wind deposits, volanic
ash, granites, schists, slates, etc.

3. Soil color: Soil coloring materials, organic, mineral, salts, etc.

4. Soil Texture: Sands, silts, <clays, etc. Very important both
physically and chemically.

5. Drainage: Water storage, internal! drainage, surface erosion, water
movement within the soii, etc.

6. Soil reaction: First on basis of acid, neutrai-alkaline, salt

content, etc. Later the electrode potential EMF or pH.

7. Soil use: C(rops, forest, grassiand, desert, etc.
8. Topographic environment: Flats, roliing hills, mountains, etc.
Scil Evaluations and Classification Schemes - 1920 TCO 1835, Under Or.

Marbut and his concepts relative to soil characteristics and
classification,

After studying Russian, Dr. Marbut discovered that the Russians were
classifying soils on the basis of climatic environment. It was then that
he began to see how the Russian system of soil classification would fit
into the schemes of soil classification nhere in the United States.

After extensive trial and error, efforts to empioy the Russian system
of soil classification to the soils of the U. S. were side tracked. DOr.
Marbut decided that the system, as a whole, would not work but some of its
evaluaticons could be included in the U. S. soil classification system. In
the end that which was used was mainly terminologies.

In Russia, the ciimatic and rainfall iines are more or less paralilel.
In the U. S., they are more or less at right angles. So, for the U.S., it
was & much more difficult situation. However, the effects of rainfail,
vegetation, climatic seasons, etc., were employed in Dr. Marbut's final
publication "Soil of the United States,® & beautiful USDA Atias, very
accurate for its time, was published for the U. S. personnel with high
capabilities in today's U. S. Soil Survey just do not exist. I might add
that all the chemical data in Or. Marbut's atlas was evaluated by one
Howard W. Higbee in the early 1830°'s.

As a result of Dr. Marbut and his staff, the soils of the U. §. ware
classified in broad categories and sub-categories or groups, depending up
broad and master characteristics common tc a large number of soil series
included in eacn group. At no time was “SOIL SERIES" and/or “SOIL TYPE®
dropped from the USBA soil classification system from the day “one.”

During Dr. Marbut's time with the USDA Bureau of Chemistry and Soils,
many counties in the U. S. were surveyed and published in multi-color
county unit maps together with a written report “Description and use of
the soils.”



THE PENNSYLVANIA SOIL SURVEY
1806 - 1966

The first two areas that were soil surveyed were in the Lancaster and
Lock Haven vicinities to search for potential land for tobacco production.

Personnel at PSU included Prof. Gardner from Illincis (land of
Lincoeln and most productive soils in U. S.). Gardner mapped soiis in
Pecos Valley of New Mexicc, in horse and buggy days, using plane table and
special odometer that has now been donated to the Pasto Agriculture
Museum. Or. Charles Shaw, 1in cooperation with the USDA Scoil Survey
personnel, made the Reconnaisance Soil Surveys of Pennsylvania in the
early 1800's. He went to California in about 1816 + 5.  Many early USDA
soil surveyors got their start in Pennsyivania under Patrick and Shaw.
Patrick left the USDA-SCS in 1835. H. W. Higbee arrived at Penn State in
1935 teaching in winter and surveying in summer. Early efforts by Higbee
emphasized the need for State Socil Survey. Prof. Higbee was dedicated to
improving our knowledge of Pennsylvania soils from both & "field" and
“laboratory" perspective.

The U, S. Soil Survey People

Milton Whitney infiuenced Gardner. Marbut was a Missouri geologist
in soil survey. U. S. Soil Survey inspectors were Baldwin in NE, Bennett
in South, Rice in Midwest, and Lapman in West. In 1929, Higbee applied
for work, took a four (4) hour long exam and submitted a 30 page thesis.
Only two (2) in the U. S. passed and H. k. Higbee had the highest grade.
Higbee's first USDA Soil Survey assignment was Mercer County, Kentucky -
Summer of 19289. It was a beautiful ares.

Kellogg became the new chief of Soil Survey in 1933-34, through

politics. Bennett and Kellogg competed for soil surveyors. The best
surveyors transferred to SCS. Bernett got dollars while Kellogg got
pennies in appropriations. Kellogg assigned Higbee to TVA with big
promotion promise! The promise was worthless. Higbee transferred to
western Kentucky, by political maneuvers from Kentucky, where work was {o
be done. In 1935, Higbee came to PSU at the invitation of Patrick and

retired in 1966,
Today's Soi1 Survey lack accuracy and guality because:

1. Poor guidance and training of surveyors.

2. Inept inspectors.

3. Too much emphasis in on selling SCS. Too much emphasis on slope,
erosion, cover, with not encugh emphasis on soils.

4. Rusty soit augers in SCS pick-up frucks clearly indicates some soil
surveyors rarely used the soil auger to examine soils. This is a very
sad situation.
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HUGH HAMMOND BENNETT - "ARRIVES®

Soil Classification 1935 to 1960 +: The USDA Soil Conservation Service
arrived.

Along about 1932, there began a real division of the U. S. Soil
Survey when Hugh Hammond Bennett, an inspector at the time, became
intensely interested in saving the nation's soil resources. Through
terrific effort and publicity, plus the “dust bowl,” Bennett obtained a
huge appropriation to set up the Soil Conservation Scil, then in the
Jepartment of Interior.

Bennett being an ardent soil surveyor immediately put into effect
“Farm Unit" soil surveys invoiving “SOTL-SLOPE-EROSION-COVER." This type
of mapping, [ believe, prevails to this date - 198l. Scil correlations
were from and by, the “Soil Survey.® The soil correlations never caught
up with the SCS soil mapping program.

When Mr. Marbut retired (1833 + 2), it was then that through
pclitics, DOr. Charles E. Kellogg arrived to “ram rod® the USDA Soil
Survey. It became even worse when Kellogg, through sneaky methods,
brought in as inspectors his North Dakota students. That really wrecked
the morale of the sgil survey personnel. Both soil surveyors and
inspectors either resigned or transferred to Bennett's Soil Conservation
Service, often at much higher salaries.

Eventuaily the Soil Conservation Service, under Bennett, swallowed up
the Soil Survey. It was then that Kellogg had toc either “stoop" or ‘get
out.” He ‘“stooped®” but never gave up his communistic beliefs and/or
attitudes (% Karl Marx). Then what? By some hook or crock, Kellogg got
support to do & "WORLD SOIL MAP,"™ sitting in Washington. That was when he
cooked up the damnedest lingo-twisting soil classification scheme ever.
Worst of all was that he succeeded in forcing it on the U. S. after
Bennett died. It would never have happened if Bennett had lived to this
day.

~Later Soil Mapping Technigues:

As the SCS scil mapping caught up with the mapping of the "Farm Unit®
types of mapping, 1t was then that the U. S.-SCS, through HWashington
pressures, began to map scils on the county unit basis. At first, the
soil surveyor in charge of the "county unit" survey was for the most part
one of the older and experienced soil surveyors originally trained under
Br. Marbut. At times, the states would also hire and supply less
experienced soil surveyors to cooperate in the county unit soil surveys.
Most of the soil surveys made under these circumstances proved to be
rather accurate and reliable surveys. in Pennsylvania, some of the
counties were--Union, HNorthumberland, Potter, Erie, Westmoreland, and
possibly cne or two others.

The soil survey systems involving Soil-Slope-Ercsion-Cover created an
excessive mapping or cartographic burden in delineations on the maps. All
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this required 4-inch to the mile maps. Generally air photos were
available as base map material. Then as the older soil surveyors retired
their long time experience was no Jonger available. Then the SCS began
hiring new and inexperienced soil surveyors, and worst of all, they were
often put in charge of a county unit to be surveyed. As a result, the
problems of soil survey "know-how," the problems of map delineations, plus
SCS sales obligations, etc., arose. The actual study and evaluations of
soils became sadly neglected in &1l tooc many areas. The writer actually
cbserved soil augers in SCS pick-up trucks that had accumulated over three
months rust coatings. In one county, one SCS soil surveyor even took on a
part-time job rather than do full time scil survey work but got full time
soil survey pay until fired. At Yot more could be added but will be
omitted.

Later, but not least, was the effect of Kellogg's "DOOBLIN'® SOIL
CORRELATORSY who sit in Beltsville and decide how to wreck the work of the
field soil surveyor by re-correlating, re-combining, changing, and/or what
have you.

Resuit - the final published maps are never as the soils were mapped
in the field. A1l too often, the SCS farm planners don't use the
published maps, they use the original field surveyors or copies of the
original field maps, if at all available.

Scil Maps and Publications

1905 to 1935 A11 soil maps were by plane tabie surveys and wheel asuring
equipment. If available, U. S. G. S. Topographic maps were
often used as base maps for the soil survey maps or
mapping.

1835 to 1940 It was in this age that air photos became the mapping base
for soil maps. As & matter of inclusion, the first air
photo mapping done in the U. S. was in Washington County,
Indiana, as sponsored by Tom Bushnell, State Soil
Scientist-Indiana. This writer was involved in the
initiation of that first air photo soil mapping technique -
year 1830. The indiana Air Photos were SINGLE LENSE CAMERA
PHOTOS % Indiana National Guard Development as of that
year.

Note: The TVA of the Tennessee Valley - 1934 had the valley
photographed by what was then called five lense air photo
cameras. That was a poiitical decision and a complete
flop. In that stesp couniry, the wing photos showed only
gne side of a hill or mountain. A real political BLUNDER,
typical of a1l too many politicians.
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1950 to 1980 During this period, neariy all soil survey publications
were published on air photo copies or as air photo mosaics
or similar fuzzy black and white photo background imagery.
Result, a miserable mess 1in so far as clarity and
delineations were or are concerned. To find a specific
farm or place on such & publication is worse than trying to
sogive @& Jjig-saw puzzie. In actuality, no average person
will take time to use such a mystifying mess.

The Future of Soil Survey

If the future of the Soil Survey is to become a reliable sourgce of
detailed soil information, first there has got tc be & terrific upgrading
of the quality and reliability of the soil survey personnel. No soil
survey can be any better than the guality and reliability of the man in
the field.

Next: There needs to De & whole sale overthrow of the soil correlation
“DOOBLERS" who sit in Beltsvilie and proceed to wreck, through
correlation, even the best of soil surveys.

Soil surveyors of the future must be real SOIL SCIENTISTS with a 1ot
of field experience t¢ back it up. They should be entirely relieved of
all SLOPE-EROSION-COVER mapping. Transfer all SLOPE-EROSION-COVER mapping
to the farm planners, maybe then they would become betier planners.

If the Beltsville bureaucrats can‘t be bent, then the states better
gear-up like Iliinois to do the job. With land prices, farm land, ranging
from $1,000 to $4,000 per acre, it is high time that all soil surveys be
as accurate and detailed as is humanly possible to make them. Accuracy is
& MUST.

County unit maps should be published in detailed color, separations
with a1l roads shown in appropriate colors. We now live in a "COLOR
WORLD" and future soil resources maps must be in multicolor if they are to
ever become usabie by peopie who in the future will be "VERY BUSY PEOPLE®
and who will want the answer very gquickly and without confusion.

Future Soil Resocurce Inventories Should Provide:

1. Detail soil mapping on suitable scale for the areas.

(AN

. Mineral evaluation of the accumuiated soil material. Why were the
rock or mineral materials sc important in plant nutrition evaluations?

3. The source of soil material and transportation mechanism.

4. The physical characteristics -  texture, structure, porosity,
permeability, etc.

25



(843

. S0i1 reaction - acid, neutral, alkaline, salt content, and/or EMF, pH,
etc.

[94)

. Soil organic content, its source, type of vegetation, etc. Amount and
color,

7. Surface and internal soil drainage, porosity, permeability, water
storage, water supplying power to piants, often determined by soil
depth or plant rooting depths. Extremely important.

8. Total soil depth 1o bedrock, to hard pans, ground moranic glacial
till, etc.

w0

. Soil structure conditions, stability, deplietion, etc.

10. _With time and demands, many more factors will be required to meet the
demands of specific crops, forests, grasslands, etc. Much more will
be needed in the way of physical and chemical evaluations as related
to plant growth reqguirements. Yes, slope and erosion are important
but should be Teft off basic soil survey maps.

Some Sarcastic Remarks

Having known Hugh Hammond Bennett, as a co-worker, officed by him,
nlayed poker with him and his wife, wmade several field trips with him, 1
believe I have the capacity to make the following statement: If Hugh
Hammond Bennett was to climb out of his grave today and see what goes on
in the USDA Soil Conservation Service, I am sure that he would fire 85% of
the entire staff for non-compeience, lack of reliabiiity, and/or Just
being downright deadbeats. How do I know? On one of Bennett's field
inspections in Kansas, when Bennett was inspecting Crawford County, soil
survey progress, he got out of the car and demanded to see the field map
for the area. He looked at it and said to the surveyor "We are going to
walk across this mile and check your soil boundaries.® After the mile,
Bennett looked the surveyor in the eye, tore up the field map, and said,
“You will map the whole area over on your own time." Then he emphasized,
"If you don't, then vou will be fired."

H. H. Bennett just wouid not tolerate inaccurate soil survey work.
He himself worked from ten to twenty hours a day to start with SCS. He
was no loafer and would not tolerate loafing of any kind.

Now for the ending - 1982. H. W. Higbee.



Chapter IV

Thoughts and Remarks
About
Soil Survey and Pennsyivania
by
A. H. (Jerry) Paschall
Former Northeast Regional Soil Correlator
SCS

Upper Darby, Pennsylvania
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The early scil classification was based primarily on mode of origin
as residual or transported by wind, water, or glacier. Geologists were
the leaders in this early work, so a geology bias is natural. The basis
of classification was always changing and still is. Nature of parent rock
and the underlying rock soon became a part of the system.

The ‘parent rock® designation 1in the older surveys had much to do
with construction engineers accepting and using scil surveys. Our latest
classification relegates the parent or underlying rock to merely a phase
designation. That is correct for the system but the phase concept is
often omitted from surveys and so may limit use of the survey, especially
in areas where construction work is prominent.

Geologists, were not only the early soil surveyors for Prof. Frank D.
Gardner, Head of the Agronomy Dept., when I was in ccllege from 1921-1925,
but they did survey work about 1902,

It has been said that the Soil Survey of the U. S. will never be
completed for there are changes introduced every twelve years that will
make resurveys desirable.

I can recall mejor changes being made about 1924, 1935, and again in
1948. The 1948 change was not compiete when I retired in 1969. ke were
still perfecting the "Seventh Approximation." And 1969 is when [ quit
trying to keep up with the classification system.

In the early days, the problem of base maps was a big one. USGS
sheets were used when possible, others were Post Office Route Maps or
Property Ownerships Maps. In many cases, the surveyor had to make his own
base map using & plane table and alidade. He measured distance by pacing,
using a counter on & buggy wheel or a special odometer on the front wheel
of an automobile. These plane tabie base maps were needed in many areas
up until the time aerial photograph came into common use around 1930.

-The wuse of aerial photos for soit mapping was given a big push by T.
M. Bushnell of Purdue University about 1927 when he had some experimental
flying done on & strip between Chicago and West Lafayette, Indiana. This
was to see what time of the year was best for showing the soils. Later
the thing that determined the best time for this work was when there were
cloudiess days and no snow on the ground.

Br. A. L. Patrick, who taught Scil Survey when I was in coilege, was
a firm believer that using a plane table base was an excellent teaching
tool. So all students in his Soil Survey class had to prepare a plane
table base map and map the soils on a section of the Hort Farm. That
piane table base map idea paid off for one of his students.

In the early twenties, there were aboutl 60 soil surveyors in the U.
S. Most of these were in the Bureau of Soils. Many of the surveyors were
Penn State graduates or from Earlham College, Richmond, Indiana. The
class of 1924 of Penn State furnished five men t0o the work. Four of these
were in the federal staff: Chariie Simmons, Deacon Smith, Pony lLesh, and
Jim McKean. Jim left to become & county agent gfter one year. Bart
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Gliver went to the state of Ohio but he left there after one year to go
home to farm. I replaced Bart in 1925%. Simmons, Smith, and Lesh &ll
remained with the Bureau of Soils through their working life. Lesh was
quite adept in the use of the plane tablie so he got moved about to those
areas eding plane table base maps. He died while still active.

The soil surveys were made and published under the direction and
supervision of the Soil Survey Division of the Bureau of Scils. The
states were cooperators wherever they had staff. California and I1lincis
did not participate in the survey program but ran their own surveys, each
with a different procedure and method.

The federal surveyors were usually the Chief of Party. They worked
in the northern states 1in the warmer seasons of the year and in the
southern states in the colder times. Overall supervision of the survey
party was furnished by the inspectors for the bureau. The inspectors had
assigned areas and were experienced in the soils of the area. There were
four of them when I started in 1925. Mark Baldwin in the glacial soils of
the Midwest and Northeast, H. H. Bennett in the residual soils of the
Midatlantic and Southern states; Tom Rice 1in the Midwest and Prairie
soils; and Macy Lapham in the far West. The book Criss-Cross Trials by
Macy Lapham gives a good idea of how these inspectors got around their
assigned areas.

The inspector for a survey was present when the survey was set up and
was responsible for the mapping units recognized at the start of the
survey. He was supposed to make two or three visits to the area while the
survey was in progress and thus makes sure that the mapping units were in
line with established standards or set up new units to meet special
conditions. The inspector also made the final review of the survey and
set up the units to be recognized in the published survey. He worked with
the party chief on descriptions of the soil series and soil types or
phases to be recognized. The Head of the Soil Survey Division reviewed
these recommendations and approved or disapproved them. He was the final
authority on the legend and on the series, types and phases to be
recognized.

Where the states had survey Jleaders on their own staff, he
participated in all inspections and in the final Tlegend recommendations.
There were some extensive debates on the final 1legend that finally
appeared in the published report. Most states wanted the soil  series
recognized and to be defined fo represent more specifically their local
conditions. These debates often ended in the recognition of & phase
separation.

The International Congress of Soil Scientists sparked the first major
shift in the US soil classification. Before that, kind of parent
material, c¢olor, and texture of surface and subsoil were dominant
features. At that meeting, & paper by the Russian Soil Scientist, K. D.
Glinka on the "Great Soil Groups of the HWorid ODevelopment and Their
Development" completely changed the emphasis in soil classification. The
scil became an entity unto itseif. Parent material was unimportant except
that it might be recognized as & phase separation.
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Dr. C. F. Marbut translated Dr. Glinka's paper from German. { I have
two dates for this translation and don't know which is correct for I left
my copy behind when I retired. The dates are 1917 and 1927. The year
1927 was the time of the meeting of the First International Congress in
Washington.)

The great soil group concept was adopted in the US and the ABC
horizon designation became part of the language of all soil surveyors.
Prior to that time some survyors were reluctant to use them although the
designation had been known since the early twenties. Up to the twenties
you heard more about parent rock and the seven soil provinces and six soil
regions than about the ABC horizons and great socil groups.

Dr. Marbut retired from the soil survey in the early thirties and was
succeeded by Dr. (. E. Kellogg. The Bureau of Soils had been changed to
the Bureau of Chemistry and Soils with A. G. McCall as the head. I don'‘t
have the dates for these changes but they did produce some changes in the
cperation of the soil survey. Dr. Kellogg did not assume the work of
doing the correlation of soils at the top level but assigned that to one
of the former field inspectors. Dr. Mark Baldwin was Chief of
Correlations. The idea of the centralization of correlation in the
Washington office was maintained.

Or. Kellogg was & stickler for uniform and correct use of words and
ideas so he initiated the SOIL SURVEY MAKUAL, Misc., Pub. 274 published in
1837. This was revised and reissued in 1951 as U. S. Dept. of Agriculture
Handbook Noc. 18, and then in 1962 prepared a supplement replacing pages
173-188.

The Soil Survey Manual was & desirable addition. It did much to
standardize terms and procedures.

The establishment of the Soil Erosion Service by Hugh Hammond Bennett
{Scil Survey Inspector under Marbut for the scuthern states; Ed Hern took
over Bennett's inspections) in the Interior Department (1933-34) brought
about a great increase in the demand for soil surveyors as that agency had
the policy that all! planning work for erosion control be based on the
soil. The Watershed Demonstration Projects, starting in 1934, started the
race for soil surveyors. [ was in Ohio and we had a project at Zanesville
before Pennsyivania got its Indiana Project. (hio really made a raid on
Penn State graduates. We grabbed a1l we couid get that had any
experience, a total of six, and then set up & training center for new
graduates in June. We got Jake Noll and Jim Wise from Pennsylvania.
Later we had to be kind hearted and send some of them back to be a
nucellus for the Indiana Project.

While under the Dept. of Interior, the personnel were not under Civil
Service but were appointed from "Friant's List.® That list was political
and you needed the endorsement of a good democrat to get on it. Our
congressman for the Zanesville area wasS & good democrait but he was also &
good congressman and would place any one we requested on the “Fraint's
List.® Because James A. Farley and Eleanor Roosevelt got appointments
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through political pressure, Haroid ickes automatically vetoed such an
appointment.

Late in 1936, the Soil Erosion Service was transferred from the Dept.
of Interior to the Dept. of Agriculture. It became the Soil Conservation
Service. All personne! of the Soil Ercsion Service were blanketed into
the Civil Service. From then on, a1l personnel had to be secured through
the Civil Service. The service was increasing the number of soil
surveyors so the 1ist of eligibles was soon exhausted. Civil Service
could not keep up with demand of exams SO & new System was devised.

Under the new system, the Civil Service gave the task of grading the
applicant over tc the regional soil scientist of the agency involved. The
Civil Service furnished guidance to the regional soil scientists involved.
This exam consisted of checking the experience or education of the
appiicant. If an applicant had two or more years of experience with a
state survey, he was assured a top grade provided he had some college
level education, although he did not need a degree. A Penn State graduate
in Agronomy and & boy raised on a farm were also assured & top grade
uniess he made the mistake of listing his college courses and failed to
list one of the courses considered as qualifying. Only 12 semester hours
of credit were reguired to gualify. Later in the forties, the task of
grading papers for the Civil Service was given over to the state soil
scientists.

When soil conservation districts, formed under individual state laws,
became numercus, the Soil C(onservation Service shifted to & regional
office set up. The head of the regicnal! office was the administrative
head of the work. He was provided with a technical staff to supply
guidance to the workers on the demonstration projects and in the newly
formed conservation districts. The formation of districts brought about &
rapid increase in the demand for soil surveyors.

The start of World Worid Il brought about a rapid decrease in the
supply of soil scientists. Soil surveyors on the rolls at the start of
the war were given automatic exemption from the draft. Any new surveyors
were not given this exemption. | believe this automatic exemption from
the draft was & ploy by the military to keep the surveyors from being
under the control of the draft boards. Soil surveyors were a good source
of people trained in the interpretation of aerial photos. So while there
was no drafi, anyone whe Could rpass the physical exam was able to get a
comnission in the Army, RNavy, or Air Force. GQur staff in the Midwest lost
about eighty men that way.

During the war period, we could not do any block mapping and
sometimes could not keep up with the farm planners. We had but twenty-
three to cover eight states.

In the 1late thirties, the SCS introduced the idea of showing soil,
slope, erosion, and land use on the maps. Also as a means of interpreting
the maps, they brought Land Capability classes into the picture. The
first four classes represented increasing degrees of difficulty to be
encountered in using lands suitable for farming. The last four classes
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were for land not considered suitable for farming but should be kept in
permanent vegetation. The system was shown in a Department of Agriculture
Handbook on "Physical Land Survey." (I don't know the number or full
title of the nandbook and did not keep & copy when I retired.)

The 1tand grant colleges were always involved in the SCS surveys,
either as actual members of the survey party or as consultants. This was
particularly true where there were bloCk surveys and the areas were being
complieted for publication. Cooperation between the SCS and the Bureaus of
Chemistry and Soils Survey Division was not as smooth working as that with
the states.

The position of state soil scientist was established at the end of
the war. Large states had a full time man. The smaller states often had
to share the position with another smail state.

The end of the war also brought renewed activity to the soil survey
laboratories, three of them, £East, Midwest, and far West. Much of this
laboratory work involved particlie size distribution and base saturation.
We looked to the states for research on clay minerals, chemical
composition, and related material.

A revision of the soil classification was initiated in the late
forties. This system went through many trials and changes. Each change
was termed an approximation. Each approximation was tested against field
mapping conditions and each was alitered for the next issue. They were
working on the seventh approximation when I retired. I thought it would
be a good one. [ retired in 1968.

In 1653, the Soil Survey [Division of the Bureau of Chemistry and
Soils were combined with the Soil C(onservation Service. This brought
about many changes. The regional set up was dropped. The emphasis was
placed on the state and Washington leveis. However, the engineering units
were retained as service groups to aid the state staffs. The cartographic
units were also retained. Other techrical specialists were located at
various state offices but were to be available for assistance in adjoining
states.

The Scil Survey Division was directed from Washington and had
inspectors scattered throughout the states. The inspectors in the field
made the initial correlation but the final approval came from Washington.
This worked well for a time, but with states adding men, and more areas
being prepared for publication, more assistance was needed so correlators
were added to the state staff. This might be the state soil scientist or
a special man for the work. The state correlators work was reviewed by
the field inspectors. Final correlation rested with the Washington
office.

As the publication of soil surveys increased, the inspector's staff
was increased. He was given an assistant for the correlation work, also a
specialist on use of survey information, and one to guide the writing of
survey reports.
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In 1964, it was decided that things would function more efficiently
if all technicians for a given area were in one central location. In the
Northeast that meant & move to the Philadelphia area--Upper Darby to be
specific.

The forest service set up their own soil survey in the early fifties.
They also participated in those of the Dept. of Agriculture, for example,
in the Upper Peninsula of Michigan. In their surveys in the national
forests the surveys included special studies on tree growth. This made
their survey work attractive to the research-minded surveyor.

One of the items give to new surveyors by the old-timers was that:
“If you lost a fiels sheet, you replaced it at your own cost." I can't
vouch for the truth of that statement but it leads to an anecdote.

While I was in college, I did several kinds of jobs to earn a little
money even being a babysitter. Dr. Patrick once asked me to be a “"sitter”
for him one night. When I arrived at his house at the requested time, he
took me to the den and showed me & planetable case full of maps. These
were the field sheets for a county survey. His instructions were: B1f
the house gets on fire, throw that case of maps out the door far enough to
be out of danger, then take care of the kids."
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Chapter V

Soil Survey Comments
by
R. (Dick) S. Long
SCS Soil Surveyor in Pennsylvania

18372 to the Present
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I feei & soils man needs the necessary equipment to do most of the
work encountered in all phases of the job: 1" soil auger with handles
covered with rubber to eliminate coloration of hands, also ground electric
fence while stepping over same; three inch bucket auger to get 1larger
csampie of soil profile, 5' length handle; t{wo handle post hole digger;
digging iron, clay shovel; sharp shocter or short handled shovel about 16"
long blade with 4" width to dig easily, use in shallow soils high in
coarse fragments; punch auger has limited use because of coarse fragments;
mason hammer or geclogist hammer; abney level; munsel color chart; pH test
kit; acid bottle; first aid kit with snake bite kit; .3 mm pencil
(mechanical) necessary degrees of hardness for dry to moist weather;
geology maps where available; aerial maps with carrying case, soils
Tegend.

Temperature should influence what scil areas to work. When hot
weather occurs and soil is dry, I try to map in areas where scils are
shaliow and use & sharp shooter. When soils are normal or above normal in
moisture, the deeper soils are much easier to bore into. When coarse
fragments are encountered, the auger can work past some. When
temperatures are below freezing, woodland, where leaf build up reduces
freezing of the soil, can be worked in cleared land fence rows or heavy or
thick vegetation. First thing in the morning, dew creates wet conditions,
sc map plow fields or check area along roads. Make use of road cuts, a1l
kinds of excavation.

Today soils information is used more widely than ever. Deep backhoe
probes of 3' to 10' has shown that soil varies considerably in structure
and permeability. I have noticed in shale country, where two drainage
ways are opposite each other at the crest of the hill, drainage is a
problem at the crest. Practicaily all drainageways, even though minor,
wiil have mottlied subsoil. In cherty limestone soils, I have always
encountered a fragipan-1ike layer that in many instances has faint mottles
with Jow permeability. The crest appears ok but moving down the slope say
10-15%, and then slightly beneath area of 6-8% with steeper slopes on
down, the 6-8% area has a fragipan-like subsoil material.

In working in areas where the acid shales are adjacent to limestone
soils, we have & mixture of calcareous shales. It is this area where a
wide variation of texture of entire profile and wide range of drainage and
permeability occurs. Colluvial soils are where we have sandstone and
shaies (acid)} worked down over shale or limestone, and the major portion
of these areas will have a fragipan with siow permeability as & problem.
In some cases, mottling is hard to observe but when soil is high in
moisture, 1ike 1in spring, this soil when excavated will break along ped
surfaces. This is where the motties can be observed as the thickness of
motties 1is about skin deep. When the depth of this colluvial deposit is
18-24", the fragipan is usually absent.

The continued use of abney level io determine the siopes frains one

to judge a slope before checking with the abney. In woodland, one will
find your estimate of & slope is lower than it actually is.
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Banks or exposed cuts that are several years old will not give you a
true picture of structure and drainage unless you dig it out and expose
fresh cut. The soil could be much shallower than you realize especially
in shale or soils that are shalliow.

Public relations are important. Publicity about the survey is done
before the start of the work and while in progress. In the field, the
individual 1is trespassing in the eyes of the land owner. When everyone
knows the surveyor is mapping, make it a pocint to explain what he 1is
doing. When grain fields are nearing maturing, stay out if possible or
perform work by walking the rows and doing the work when not too
noticeable.

If possibie, I dc most of the mapping arcund farm buildings during
the normal lunch hour, so that you finish that area and when the land
owner hears the dog barking you are about done and you can explain what
you are doing. Larry Staley and I were given advance notice not to be
caught on this particular farm as owner may run us off with a shotgun. We
planned to work the farm from each end and finish towards the buildings.
We were finishing the soils work on & small watershed in Perry County when
Larry was seen first and run off with a tongue lashing. I saw the owner
coming for me 1in & beat-up pickup truck so I made it a point to be just
off his property and stopped to bore in the soil when he arrived. He
started in on me. I kept my mouth shut ti11 he blew off steam. I
listened to his problems and agreed with him and got him talking about
other things. I told him I lived on & small farm and milked 30 cows. He
asked where and I told him. He asked me if I ever heard of so and so. I
told him yes and gave him a run on what I knew. We continued talking than
I mentioned 1 had to be going. He offered to drive me out to the road
where we had parked our truck. When I tried to get out, the door was hard
toc open; he jumped out and opened it for me. [ waved good-gye to him.
tarry was sitting in the truck taking it all in, dumbfounded!

It doesn't pay to take the offensive in explaining what you are

doing. I think a scil scientist should have & good background in
Agronomy. It can be very useful when asked questions like why certain
¢rops are not doing welil.  Some knowledge of trees and shrubs and where

they are normally found growing can be helpful.

I was on a dairy farm in the coastal plains of Maryland, checking
soil with a herd of guernsey milk cows when I looked up and saw & bull
snorting among the cows. [ made for the fence and just cleared the fence
about two jumps ahead of the bull. The farmer met me with a shotgun. He
was going to salt the bull. He said he had a heifer herd to catch in heat
and had turned the bull ocut. I expiained what I was doing and then he
told me he was having troublie keeping alfaifa. He said the second year
the stand was poor. I checked the soil and it was a deep loamy sand
similar to Vanderlip. It was Evesboro series. I asked him how he started
the stand. He said the pH test called for 500# 1ime and & certian amount
of fertilizer. He used 500# of hydrated 1ime and phosphorus and potash.
I explained the sandy nature of the soil required & very small amount of
Time to raise pH but on his soil it also leached out fast and the soil
became very &acid in a short time. Aiso the fertilizer 1leached more
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rapidiy bcause of a lack of clay or collicidal material. I told him to use
about 1 ilon of ground limestone or ground oyster shell which ever he could
get the cheapest and to spliit fertilizer application tc several times a
year. Lime should be checked every tws years. He followed me around the
farm. He asked me what & particular grass was, and I told him it was
cheat, and he said the county agent called it orchard grass. I came
across & clump of orchard grass and told him about the advantage of it
sometimes giving & fall cutting that is about B-12% high in leaves which
is excellent for calf feed.

With my knowledge of Agronomy and soils, I made him feel the soil
survey was of some value. Many times observation of crops c¢an indicate
shallow soils 1in south central and eastern Pennsylvania. Growing
conditions give clues about the expected soils. Know something about
available water capacity and storage of fertility. With increased cost of
producing crops, shallow socils lack enough available water and fertility
to produce enough to make & profit even on & good year. It might be
petter 1o grow crops that make the most of their growth when dry hot
weather is not a problem, that is in fall, winter, spring. (Crops and
rotation methods of planting, alsc seed bed prepartion, depend on scil.
A1l of these suggestions will most likely be menticned in a final soil
survey report. Example: two five foot deep soiis, both have the same
total water storage. One soil may have 1/3 of water available for plants
an¢ the other would have 2/3 of water available for crops. I have
observed this condition in the field with clayey soils versus silty soils.

Knowledge of the weakness of each scil and how it can be supplemented
so it could be profitable for specific crops should be incliuded as one of
the main Jjobs in gathering information about soils. Field observation
carries more weight, as this is what the individual accepts, especiaily
when results are done as we say down on the farm. The s0il scientist is
usuaily confronted by a land owner and cannct convince him how the soil
survey will be of value to him; the land owner usually locks upon the
survey as a waste of taxpayer's money because it will benefit only a few
growers,
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Chapter V

Scil Survey Comments
by
R. {Dick) S. Long
SCS Soil Surveyor in Pennsylvania
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I feel a soils man needs the necessary equipment to do most ¢f the
work encountered in all phases of the job: 1* soil auger with handles
covered with rubber to eliminate coloration of hands, also ground electric
fence while stepping over same; three inch bucket auger to get larger
sample of soil profile, 5' length handle; two handle post hole digger;
digging iron, clay shovel; sharp shoocter or short handled shovel about 16"
long blade with 4" width to dig easily, use in shallow soils high in
coarse fragments; punch auger has limited use because of coarse fragments;
mason hammer or geologist hammer; abney level; munsel color chart; pH test
kit; acid bottle; first aid kit with snake bite kit; .3 mm pencil
(mechanical) necessary degrees of hardness for dry to moist weather;
geology maps where available; aerial maps with carrying case, soils
legend.

Temperature should influence what soii areas to work. When hot
weather occurs and soil is dry, I try to map in areas where scils are
shallow and use a sharp shooter. When soils are normal or above normal in
moisture, the deeper soils are much easier to bore intce. When coarse
fragments are encountered, the auger can work past some. When
temperatures are below freezing, woodland, where leaf build up reduces
freezing of the soil, can be worked in cleared 1and fence rows or heavy or
thick vegetation. First thing in the morning, dew creates wet conditions,
so map plow fields or check area along roads. Make use of road cuts, all
kinds of excavation.

Today soils information is used more widely than ever. Deep backhoe
probes of 3' to 10' has shown that socil varies considerably 1in structure
and permeahility. I have noticed in shale country, where two drainage
waysS are opposite each other at the crest of the hill, drainage is a
problem at the crest. Practically all drainageways, even though minor,
will have mottied subsoil. In cherty limestone soils, I have always
encountered a fragipan-like layer that in many instances has faint mottles
with low permeability. The crest appears ok but moving down the siope say
10-15%, and then slightly beneath area of 6-8% with steeper slopes on
down, the 6-8% area has a fragipan-like subsoil material.

In working in areas where the acid shales are adjacent to limestone
soils, we have a mixture of calcareous shales. It is this area where a
wide variation of texture of entire profile and wide range of drainage and
permeability occurs. Coliuvial soils are where we have sandstone and
shales (acid) worked down over shale or limestone, and the major portion
of these areas will have a fragipan with siow permeability as a problem.
in some cases, mottling 1is hard to observe but when soil is high in
moisture, Tlike in spring, this soil when excavated will break along ped
surfaces. This is where the mottles can be observed as the thickness of
motties is about skin deep. When the depth of this colluvial deposit is
18-24%, tne fragipan is usually absent.

The c¢ontinued use of abney level 1o determine the slopes trains one
to judge a slope before checking with the abney. In woodland, one will
find your estimate of & slope is lower than it actuaily is.

Banks or exposed cuts that are several years old will not give you a
true picture of structure and drainage unless you dig it out and expose
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fresh cut. The soil could be much shallower than you realize especially
in shale or soiis that are shallow.

Public relations are important. Publicity about the survey is done
befcre the start of the work and while in progress. In the fieid, the
individgual is trespassing in the eyes of the land owner. When everyone
knows the surveyor is mapping, make it a point to explain what he is
doing. Wnen grain fields are nearing maturing, stay out if possible or
perform work by walking the rows and dcing the work when not too
noticeable.

If possible, 1 do most of the mapping around farm buildings during
the normal lunch hour, s¢ that you finish that area and when the land
owner hears the dog barking you are about done and you can explain what
you are doing. Larry Staley and [ were given advance notice not to be
caught on this particular farm as owner may run us off with a shotgun. We
planned to work the farm from each end and finish towards the buildings.
We were finishing the soils work on a small watershed in Perry County when
Larry was seen first and run off with a tongue lashing. 1 saw the owner
coming for me in & beat-up pickup truck so I made it a point to be just
off his property &nd stopped to bore in the soil when he arrived. He
started in on me. I kept my mouth shut til11 he blew off steam. I
listened to his problems and agreed with him and got him talking about
other things. I told him I lived on a small farm and milked 30 cows. He
asked where and I toid him. He asked me if I ever heard of so and so. I
told him yes and gave him a run on what 1 knew. We continued talking than
I mentioned I had tc be going. He offered to drive me out to the road
where we had parked our truck. When I tried to get out, the door was hard
tc open; he Jjumped out and opened it for me. I waved good-gye to him.
Larry was sitting in the truck taking it &1l in, dumbfounded!

It doesn't pay to take the offensive 1in explaining what you are
doing. I think a soil scientist should have & good background in
Agronomy. It can be very useful when asked questions like why certain
crops are not doing well. Some knowledge of trees and shrubs and where
they are normaily found growing can be helpful.

I was on a dairy farm in the coastal plains of Maryland, checking
soil with a herd of quernsey milk cows when I looked up and saw & bull
snorting among the Cows. I made for the fence and just cleared the fence
about two jumps ahead of the bull. The farmer met me with a shotgun. He
was going to salt the bull. He said he had a heifer herd fo catch in heat
and had turneg the buil out. I explained what I was doing and then he
told me he was having trouble keeping aifaifa. He said the second year
the stand was poor. I checked the s¢il and it was @& deep locamy sand
similar to Vanderlip. It was tvesboro series. [ asked him how he started
the stand. He said the pH test called for 500# 1ime and a certian amount
of fertilizer. He used 500# of hydrated lime and phosphorus and potash.
I explained the sandy nature of the soil regquired a very small amount of
Time to raise pH but on his soil it alsc leached out fast and the scil
became very acid in a short time. Alsoc the fertilizer leached more
rapidiy bcause of a lack of ¢lay or coligidal material. 1 told him to use
about 1 ton of ground Timestone or ground cyster shell which ever he could
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get the cheapest and to split fertilizer application to several times a
year. Lime should be checked every two years. He followed me around the
farm. He asked me what a particular grass was, and I told him it was
cheat, and he said the county agent called it orchard grass. [ came
across a clump of orchard grass and told him about the advantage of it
sometimes giving a fall cutting that is about 8-12" high in leaves which
js excellent for calf feed.

With my knowledge of Agronomy and soils, [ made him feel the soil
survey was of some value. Many times observation of crops can indicate
shallow soils 1in south central and eastern Pennsylvania. Growing
conditions give clues about the expected soils. Know something about
available water capacity and storage of fertility. With increased cost of
producing crops, shallow soils lack encugh available water and fertility
to produce enough to make a profit even on a good year. it might be
better to grow crops that make the most of their growth when dry hot
weather 1is not a problem, that is in fall, winter, spring. Crops and
rotation methods of planting, alsc seed bed prepartion, depend on soil.
A1l of these suggestions will most 1ikely be mentioned in a final soil
survey report. Example: two five foot deep soils, both have the same
total water storage. One soil may have 1/3 of water available for plants
and the other would have 2/3 of water available for crops. I have
observed this condition in the field with clayey soils versus silty soils.

Knowiedge of the weakness of each soil and how it can be supplemented
so it could be profitable for specific crops should be included as one of
the main jobs in gathering information about soils. Field observation
carries more weight, as this is what the individual accepts, especially
when results are done as we say down on the farm. The soil scientist is
usually confronted by & land owner and cannot convince him how the soil
survey will be of value to him; the land owner usually Tooks wupon the
survey as & waste of taxpayer's money because it will benefit only & few
growers.
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