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Anatomy of a Micromaster' Microscope

When you select Micromaster microscopes for nents, you also get many features standard on

your classroom, you not only get the finest your Micromaster which are extra-cost add- 1
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with precision-crafted mechanical compo- all).
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Wide Field Eyepieces. With
pointers. Easier to use than old-
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cause they provide 25-40%
greater field of view, plus their
higher eye relief means greater
viewing comfort. Even for eye-
glass wearers.

Three or Four Objectives. Never
Just two. 4X scanning objective
simplifies searching of slide and
makes initial focusing on speci-
men easier due to its great depth
of field.

Objectives of maximum numer-
Ical aperture. For highest possi-
ble resolution of image. DIN or
ADO design.

Spring-loaded retractable 40X
and 100X objectives. Prevent
damage to front lens element and
specimen slides in the event of
contact.

Locked-on student-proof com-
ponents. Such as eyepieces and
stage clips.

360° Rotatable inclined heads.
On many models. Handy for stu-
dents sharing a microscope. Sim-
ply swing eye tube from student
to student rather than moving en-
tire microscope.

Rugged Cast-metal construc-
tion. On bodies, arms and bases.

Heavy-duty rack and pinion fo-
cusing mechanism with safety
stops.

Slip clutch on many models to
prevent stripping of focusing
mechanism.

Condensers matched to numer-
ical aperture of highest power
objective. In-stage 0.65 N.A
with 5 position disc diaphragm on
triple nosepiece models. Substage
focusable 1.25 N.A. Abbe design
with iris diaphragm on quadruple
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nosepiece models.
Stage pre-drilled and
threaded. To accept accessory
mechanical stage.

Reagent-resistant baked en-
amel finish. Keeps your Micro-
master looking like new for years
__ [0 come.

Bui't-in or locked-on illumina-
tor. On nearly all models. All illu-
minators have heavy-duty 3-wire
power cord with 3 prong

grounded plug. (Of course
mirror models are available
too.)

Complete range of accessories and
replacement parts. Genuine Micro-

close elephone master parts right down to the tiniest _
2003 gt set screw are available from Fisher. |

toll-free 800-245-2230. (Parts lists and parts diagrams are avail-
Within Area Code 412 Call 784-2600 T N

Service. For your Micromaster is as
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Introduction

The literature contains few publications dealing with small mammals
in West Virginia. Brooks (1912), Kellogg (1937), Wilson (1948), and Mec-
Keever (1952) described the distribution and general habitat of all
species of mammals found in West Virginia. Kirkland (1977) studied the
effects of clearcutting on small mammal populations, and more recently
thesis research of several graduate students at West Virginia University
involved trapping small mammals. This paper summarizes the results of
several small mammal trapping studies in West Virginia which pre-
sented relative abundance data.

Objectives of this paper are to compare relative abundance and
species composition of small mammal communities in various habitats
throughout West Virginia. Small mammals, as used in this paper, in-
clude representatives of Soricidae, Sciuridae, Cricetidae, Muridae, and
Zapodidae.

Methods

Trapping techniques were not identical for all studies summarized,
but they were similar enough to permit comparisons of results (Table 1).
All studies used paired trap lines, with trap stations 10-15 m apart. Most
studies used 3 traps per station, although two studies had only one trap
per station. Trapping was conducted for 2-5 consecutive nights per trap
session, although most were trapped for 3 nights. Snap traps were used
in all studies; Kirkland (1977) used Museum Specials, and all other re-
searchers used regular mouse traps. All traps were baited with a peanut
butter oatmeal mixture. A few researchers trapped only once per year
but most trapped 2-3 times.

Most major habitats were sampled, but all regions of West Virginia
were not surveyed. Most trapping occurred in the northern and central
mountainous portions, with none in the western valley or eastern pan-
handle region. The dominant vegetation in habitats included in this
study is: (1) coniferous forest:red spruce (Picea rubens), (2) deciduous
forest:maple (Acer spp.), oak (Quercus spp.), and yellow poplar (Lirioden-
dron tulipifera), (3) clearcuts:grasses, sedges, ferns, and blackberries
(Rubus spp.), (4) highway rights-of-way:crown vetch (Coronilla varia),
sericea lespedeza (Lespedeza cuneata), and Kentucky fescue (Festuca
arundinacea), (5) upland shrub: viburnum (Viburnum spp.), and
hawthorn (Crataegus spp.), (6) shrub swamp:alder (Alnus spp.), vibur-
num and spirea (Spiraea spp.), (7) reclaimed surface mine:Kentucky
fescue, (8) old field:grasses, ferns, and goldenrod (Solidago spp.).

Results and Discussion

Results from all studies (79,063 trapnights) were averaged to obtain
the mean capture frequency, by species, for each habitat type. Several
researchers lumped all individuals of the genus Peromyscus and did not
attempt to separate them into different species. Thus, data are pre-
sented to the genus Peromyscus, rather than for P. maniculatus and P.
leucopus, the two species common in West Virginia. Tamias striatus,
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pike from Beckley to the Virginia state line (Table 1). Inventories were
conducted by slowly driving along the highway berm. One person drove
and another observed the area adjacent to the highway. The area within
the highway fence and that area associated with highway construction
was the study area.

Wetlands exhibit one or more of the following 3 attributes: (1) at least
periodically, the land supports predominantly hydrophytes, (2) the sub-
strate is composed of poorly drained or very poorly drained soils, and (3)
the substrate contains organic soils and is saturated with water or
covered by shallow water at some time during the growing season each
year (Cowardin, et al 1979).

The major criterion we used to identify wetlands was the presence of
hydrophytic vegetation. When standing water and/or hydrophytic
vegetation was sighted a more careful examination of the site deter-
mined if it qualified as a wetland for the purposes of this study. Only
those wet areas at least 0.1 acre in size were considered to be wetlands.

Wetlands were classified using a modification of the West Virginia
Department of Natural Resources classification system (Evans, et al
1982) and the U. S. Fish and Wildlife Service system (Shaw and Fredine,
1956). Definitions for the wetland categories used in this study are as fol-
lows: Cattail=area having temporary water regime, where cattails are
the dominant vegetation. Wet Meadow=area having temporary water
regime, with dominant vegetation being herbaceous emergents other
than cattails. Riparian=area having no permanent standing water,
although the water table is near the surface. Dominant vegetation is
woody, either trees or shrubs. Marsh=area with permanent standing
water, with dominant vegetation being herbaceous emergents. Shrub
Swamp=area having permanent standing water with shrubs covering
50% or more of the area. Wooded Swamp=area having permanent
standing water with trees covering 50% or more of the area.

Table 1. Abundance of Wetlands Along Controlled-access Highways in
West Virginia

Number of Percent Number Highway miles

Highway wetlands of total per mile surveyed
Turnpike* 19 19.8 0.4 44.3
U. S. 48 11 11.5 0.3 32.1
U. S. 50 6 6.3 0.1 TLT
I-64 E* 7 T8 0.3 27.8
[-64 W* 6 6.3 0.1 58.8
I-77 16 16.7 0.2 89.8
I-79 31 32.2 0.2 160.5
I-81 0 0 0 26.0
Total 96 100 0.2 511.0

*¥]-64 E = Greenbrier County
*[-64 W = Kanawha, Putnam, Cabell, and Wayne Counties
*Turnpike = Beckley to Virginia state line
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Lewis (1949) presented the vertebral method of aging the black bull-
head. This study was later followed by a life history study of the black
bullhead by Forney (1955). Forney compared dorsal spine and vertebrae
aging methods suggesting either method could be used for aging the
black bullhead. Marzolf (1955) found agreement in pectoral spine and
vertebra age and growth determining methods in the channel catfish, Ic-
talurus punctatus Rafinesque, but also considered the vertebrae method
more accurate.

The black bullhead has been noted for its tolerance to turbid water
and overcrowded conditions (Trautman, 1957). Oxbow ponds of diverted
streams provide favorable habitats for the black bullhead. The black
bullheads were collected from an oxbow pond (approx. 0.1 ha) of Twelve-
pole Creek at Shoals, in Wayne County, West Virginia. The pond is well
vegetated with Cephalanthus occidentalis L. The average depth during
the study period was 0.64 m (range 0.4-0.7 m).

Methods

Monthly collections of the black bullheads were made from March
1979 to January 1980. The February collection was excluded due to a
thick cover of ice on the pond. Collections of black bullheads were made
at the southern end of the pond that was surrounded by buttonbush. A
minnow seine (4 x 10 ft.) of 0.64 cm mesh was used to capture the fish.
All fish were returned to the laboratory and fixed in 10 percent formalin
for at least one week, washed and preserved in 70 percent ethanol.

All measurements were taken from preserved specimens. The total
length of each fish was measured. The fish were weighed to 0.01 g on a
single pan balance. The first ten vertebrae and both pectoral spines were
removed from each fish, placed in scale envelopes and allowed to air dry.

Pectoral Spines

Pectoral spines were carefully cleaned of dried extraneous tissue with
forceps and inserted in a stick of corn pith to the basal groove. The corn
pith served as a holder for the spine while cutting. To assure presence of
all annuli, the spine was cross-sectioned to less than a millimeter
thickness at the distal end of the basal groove. Cutting was done with a
mounted variable speed Dremel Moto-tool (Model 380.5), with an emery
cutting wheel (No. 409). Some spines were lost in the cutting process due
to brittleness of the tissue. In this case the opposite spine was used. Oc-
casionally, pectoral spine annuli were not present or visible when annuli
appeared on the vertebra. These missing annuli, which were not counted,
were indicated by large intervals. Loss of the earliest annulus, due to ero-
sion of the basal groove, was apparent on spines of older black bullheads.

Cross-sections of pectoral spines were left in the pith section when
possible, and were mounted on glass microscope slides with a drop of
glycerol. The glycerol served to adhere the cross-section to the slide and
to clear the spine section for easier reading of the annuli.

Spine cross-sections can be viewed with bright transmitted light on a
low power (40X) microscope. Annuli appear as translucent rings alter-
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nating with opaque bands of summer growth. False rings, formed by ir-
regularities in seasonal temperatures, can be distinguished from true an-
nuli by their incompleteness and closeness to the true annuli.

Vertebra Centrum

Since the first five vertebra were fused, the age of the fish was aver-
aged from the annuli counts of the 6th, 7th or 8th vertebrae. Dried tissue
was removed from the vertebra with forceps and a knife blade, but care
was taken not to scratch the surface of the centrum. Annuli were viewed
with a binocular dissecting scope using reflected light of varying inten-
sities. Annuli appeared as thin dark rings slighly depressed between
lighter bands which represented summer growth. The concave side of
the centrum was aged and measured since it had a shallower funneled
surface. The first annulus was chosen from the outermost ring of several
indistinct rings within the center of the centrum. False annuli were more
prevalent and less distinguishable in the vertebra than in the pectoral
spines.

Annular Radii Measurements

A traveling microscope (10X) with a vernier scale was used to measure
annular radii to 0.01 mm on spine cross-sections and vertebrae. Annuli
were measured from the estimated center of the lumen of the spine cross-
section along the long axis of the spine. Centrum annular radii were
measured from both lateral edges to the estimated center. The radial
measurements were averaged from both sides of the vertebra. Each
measurement was checked once for repeatability.

Length Relationships

Frequency distributions were determined for total length per age
class. Length-weight relationship was described by the equation, Log W
= Log a + b Log L, derived from the formula W = a L (Lagler, 1956).
Weight is represented by W; total length is L; a and b are constants.
Relationships between length and pectoral spine radius, and length and
vertebrate centrum radius were plotted in addition to the length-weight
relationship. From age classes I-1V, a relationship was determined for
each graph.

Linear regressions of total length-radius for all fish and linear regres-
sions of total length-age were calculated using the formula S, = a+bL,
(S, = radius of pectoral spine or vertebra centrum; L, = total length)
(Lagler, 1956). All linear regressions were done for both pectoral spine
and vertebra centrum radii.

Dahl-Lea Backcalculation

The Dahl-Lea direct proportion method was used to backcalculate
length at each annulus per age group and for a grand average of each
annulas (Lagler, 1956). Paired t-tests compared means of pectoral spine
and vertebra backcalculations with growth of the final annulus for each
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age class and also with the growth at each annulus of the grand average.
An analysis of variance was used to compare mean length per age group
to backcalculated lengths of the corresponding last annulus of the grand
average. This was done on both sets of data (pectoral spine and vertebra)
to determine if backcalculated lengths were comparable to true lengths.

From both pectoral spine and vertebra backcalculations, the ranges
and means of growth increments from the last annulus to the edge are
compared by age group and by season.

Results and Discussion

With few exceptions, age classes determined from both aging
methods were similar. Winter ring formation was completed in May.
Pectoral spine determined age groups were 0-VI, while vertebra deter-
mined age groups were 0-VII.

Total length frequencies for each age group as determined from spines
and vertebrae were compared. A considerable overlap in the total length
ranges between age classes was seen (Tables 1, 2). Length frequencies
appear not to be representative of age class distribution in these black
bullheads due to variability in growth.

The total length-weight relationship is represented by Log W =
—4.928 + 3.020 Log L where W is weight in grams and L is length in
millimeters (Figure 1). The length-weight regression (W = 21.13 +
0.3625 L) showed a high correlation of r = 0.82.

Isometric growth is exhibited between total length and pectoral spine
radii (Figure 2) and between total length and vertebrae radii (Figure 3).
The straight line is based on coordinates of mean radii to corresponding
mean lengths of age classes I, II, III and IV. Mean dimensions of age
classes 0, V and older were not used due to low sample numbers of these
age groups.

Total length-spine radius relationships are represented by the equa-
tions: S, = 0.0818 + 0.0096 L and S, = 0.2324 + 0.1129 L. Linear re-
gressions of total length to pectoral spine and vertebra radii show high
correlation coefficients of 0.89 and 0.95, respectively. High correlation in
total length and age relationships determined for both age determining
methods (r, = 0.83 and r, = 0.81) was observed in this study.

Dahl-Lea Backcalculations

Since radii (of spine and vertebra) showed a linear relationship with
total length, the Dahl-Lea direct proportion method of backcalculation
of length at the nth annulus is appropriate for this study.

Spine and centrum determined backcalculated lengths (mm) for each
annulus of all age groups, and for the grand average length of all annuli,
are given in Tables 3 and 4, respectively. The greatest growth is ex-
hibited by the first age class. Growth increments decrease steadily with
age except in age groups V and VI for pectoral spine determined growth.
This unexpected reversal in trend in mean increments may result from
small sample sizes of these age classes; however, Marzolf (1955) saw this

same trend in channel catfish.
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the populations of slime mold beetles (mostly species of Anisotoma)
present in five different upland forest communities in the Mountain
Lake area of southwestern Virginia. Although the primary intent of this
study was to obtain some preliminary data on the distribution patterns
and relative abundance of slime mold beetles in these communities, we
also used this opportunity to assess the overall productivity and effec-
tiveness of the large-area flight-intercept traps as a collecting method for
various other groups of insects. The data obtained as a result of the lat-
ter form the basis of this paper.

The Study Area

The research reported in this paper was carried out in the general
vicinity of the University of Virginia Mountain Lake Biological Station
in Giles County in southwestern Virginia, which is within the Ridge and
Valley physiographic province of the southern Appalachian Mountains
(Fenneman 1938). Braun (1950) included this area within the Ridge and
Valley section of the Oak-Chestnut Region. The major species of trees
present are various species of oak, of which chestnut oak (Quercus
prinus) and northern red oak (Q. rubra) are the most important. A more
complete description of the forest vegetation of the general study area is
provided by Stephenson (1982).

The following is a brief description of the location and vegetation of
the five sites used in the present study. Nomenclature used for vascular
plants follows that of Radford et al. (1968).

(1) Beanfield Mountain; oak-hickory forest dominated by pignut
hickory (Carya glabra), chestnut oak, and white oak (Quercus alba);
elevation 1115 m on an open, south-facing slope.

(2) Bald Knob; red oak forest with some black birch (Betula lenta),
shadbush (Amelanchier arborea), and red maple (Acer rubrum) also pres-
ent; elevation 1243 m on an open, north-facing slope.

(3) Pond Drain; mixed mesophytic forest dominated by beech (Fagus
grandifolia) with red oak and shagbark hickory (Carya ovata) the most
important associates; elevation 1170 m on a protected, east-facing slope.

(4) War Spur; mixed oak-red maple forest with white oak, black oak
(Quercus velutina) and chestnut oak the major species of oak present;
elevation 1135 m on an open, south-facing slope.

(5) Spruce Bog; red spruce (Picea rubens)-hemlock (T'suga canadensis)
streamside forest with an admixture of some hardwoods such as red
maple; elevation 1130 m in a shallow, northeast-facing ravine.

Methods

Between June 11 and July 2, 1984, large-area flight-intercept traps
(Figure 1) were set up and maintained at the five study sites described in
the previous section. In each case, the trap was placed in a portion of the
study site that was both relatively homogeneous (i.e., with respect to the
structure and floristics of the vegetation) and typical of the community
as a whole. These traps were constructed in the manner described by
Peck and Davies (1980). The flight-intercept surface or ‘‘window’’ of each
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FIGURE 1. Large-area flight-intercept or “window’’ trap.

of our traps consisted of a single piece of fine-mesh netting approximate-
ly 1.8 m long and 1.3 m high. The trough used with each trap was con-
structed from a section of galvanized metal heating duct, approximately
160 cm in length. To make the trough, the duct was first spread open
(i.e., to achieve the necessary ‘‘U’’-shape) and then a rectangular metal
baffle was soldered on each end. A 50:50 solution of water and ethylene
glycol-based automobile antifreeze, to which a small amount of sodium
benzoate was added, was used as a killing/preserving fluid. All speci-
mens collected in the traps were removed at weekly intervals, taken to
the laboratory, and sorted according to the major taxonomic groups rep-
resented. After sorting, counts were made to determine the number of
specimens in each group, these figures were recorded, and then the speci-
mens were placed in 70% ethanol for permanent storage. In addition, all
slime mold beetles were identified and separated from the various other
Coleoptera in the samples. Nomenclature used for insects and other ar-
thropods follows that of Borror et al. (1981).

Results and Discussion

The total catch from all five traps during the entire study consisted of
9,745 individual specimens, including 8,707 insects and 1,038 various
other arthropods (Table 1). Because some of our collections from the War
Spur study site for the first week were lost during processing, these data
were not considered in this paper. Consequently, the totals given for this
study site in Tables 1 and 2 are based only upon collections made during
the second and third weeks of the study.
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Seasonal Variations in the Foliar Mineral Nutrient
Concentrations of Two Apple and Peach Cultivars*

Tara Auxt Baugher and Suman Singha
Division of Plant and Soil Sciences
West Virginia University
Morgantown, West Virginia 26506-6108

Abstract

This study was undertaken to compare mineral nutrient variations in apple and
peach cultivars during the growing season. Leaf samples were collected at weekly
intervals during June through September from the apple cultivars Red Delicious
and York Imperial, and peach cultivars Redhaven and Loring. Foliar nutrients
showed similar trends in the two apple cultivars. With the exception of calcium,
macronutrient levels were higher in Red Delicious than in York Imperial. Seasonal
nutrient trends in the two peach cultivars were generally similar, but unlike apples,
nutrient differences between them were usually neither large nor consistent. The
nutrient variations in apple cultivars can be attributed either to differences in
cultural practices based on production for fresh or processing markets, or to varia-
tions in cultivars per se. The leaf sampling period from mid-July to mid-August is
satisfactory for fruit trees under West Virginia growing conditions.

Introduction

The mineral nutrient status of fruit trees has a direct bearing on tree
vigor and productivity, fruit quality and storage behavior, and sus-
ceptibility to winter injury (6). Foliar nutrient analysis is recognized as
the most accurate technique for determining the nutritional status of
fruit trees (5,7). The primary fruit crops in West Virginia are apples and
peaches. Recent surveys of apple and peach orchards in West Virginia
(1,12) revealed that in many instances excessive fertilizer applications

*Approved for publication by the Director, West Virginia Agricultural and
Forestry Experiment Station as Scientific Article No. 1965.
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April 23, 1965; Fayette County (William N. Grafton and Claude McGraw
s.n.) August 27, 1972; Fayette County (William N. Grafton and Claude
McGraw s.n.) September 23, 1973 and Fayette County (Rodney Bartgis
and Emily W. Grafton s.n.) July 21, 1984. (Introduced and naturalized
from Europe. Commonly cultivated.)

Onopordum acanthium L., Mason County (Charles Sperow s.n.) June
14, 1984. (Naturalized from Europe. Established on roadsides and waste
places.)

Hieracium umbellatum L., Pendleton County (Eugene E. Hutton, et
al. s.n.) September 14, 1984. (Native to the northern tier of states and
Canada. To be expected at higher altitudes in our area.)

Radial Response of Wind-Exposed Red Spruce!

John R. Hamilton, Frank H. Hengemihle,
and Earl H. Tryon
Division of Forestry
College of Agriculture and Forestry
West Virginia University
Morgantown, West Virginia 26506

and

E. James Harner, Jr.
Department of Statistics and Computer Science
College of Arts and Sciences
West Virginia Univerity
Morgantown, West Virginia 26506

Abstract

Radial growth and the formation of compression wood were examined in six
red spruce trees (Picea rubra L.) growing on an exposed mountain summit in
West Virginia. Significantly greater radial growth occurred on the lee side of all
trees. In addition, compression wood was observed in all trees. Although some-
what erratic, this wood was most abundant on the lee side often extending into
the normal sides and rarely completely encircling the tree. Although more
branches were on the lee side of trees it was shown that the basal branch swell
did not account for the increased radial growth.

1Published with the approval of the Director, West Virginia Agriculture and
Forestry Experiment Station as Scientific Paper No. 1894.
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Introduction

Winds, especially strong winds, influence trees in many ways in-
cluding bole and crown form, wood character, and height growth. Strong
winds cause trees to lean and for conifers faster growth on the lee side
and slower growth on the windward side has been noted (Bannon and
Bindra 1970, Biisgen and Miinch 1929, Jacobs 1939, and Larson 1963).
Compression wood is often formed on the lower side of leaning con-
iferous stems but may occur in upright trees as a result of wind sway
(Tsoumis 1968). Compression wood differs from normal wood in that
tracheids are rounded in cross section, and have thicker walls which are
higher in lignin, annual rings have a greater percentage of latewood with
less well defined distinction between late and early wood, the wood is
also denser and compressive strength is lower (Panshin and de Zeeuw
1980). These characteristics make compression wood inferior to normal
wood for many uses.

Where winds are strong trees have a flagged appearance. Branches
originating on the windward side develop toward the lee side, and desic-
cating effects of the wind may keep windward branches small. In addi-
tion, strong winds may contribute to lowering site quality resulting in
trees short in stature (Toumey and Korstian 1947).

The reasons for abnormal stem development are not fully understood
although several hypotheses have been proposed. Of these, the hormonal
model is most widely supported. It has been suggested that wind sway
stimulates growth in some way by inducing a steeper downward gra-
dient of auxin (Larson 1962, 1963, 1965). A less widely held hypothesis is
a mechanistic one in which a tree is considered as a tapered cantilever
beam of uniform resisting moment. This hypothesis has been reviewed
by Larson (1963).

Because branches are larger and appear to be concentrated on the lee
side of trees and because there is a basal swell at the point of origin of the
branch, it occurred to the authors that eccentric stem form may result,
at least in part, from branch location and size.

The objectives of this study were to: (1) determine if stem eccentricity '
is a function of branch location and size, and (2) to determine the extent
of compression wood formation in wind exposed trees.

&1 Study Area and Methods
i

The study required an area which was subjected to strong winds and
had exposed individual trees. Such an area was selected on a west-facing
slope near the top of Spruce Knob, the highest mountain in West Vir-
— ginia having an elevation of 1842 m.

; The area has a heavy shrub cover, mostly not over 1 m tall. The domi-
{ nant species are mountain laurel (Kalmia latifolia L.), rhododendron
(Rhododendron maximum L.), and blueberries (Vaccinium spp.). Trees
also occur growing isolated as individuals and not close enough to com-
pete with each other. By far the most abundant tree species is red
| spruce. Others are red maple (Acer rubrum L.) and American mountain-
ash (Sorbus americana Marsh.) (Figure 1).

e ‘__..-‘d"" —“-n‘\'-{n' -
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FIGURE 1. Red spruce on the study area, a west-facing slope
near the summit of Spruce Knob mountain.

An accurate description of the climate is not possible because clima-
tological data have not been taken at the summit. However, precipita-
tion data were taken at a nearby location approximately 100 m lower for
the period 1931 through 1952. Here the mean annual precipitation was
115.5 cm (U. S. Department of Commerce 1931-52). The distribution of
precipitation is favorable for plant growth, being quite evenly distrib-
uted throughout the year, but with the highest amounts occurring in
July and August.

Actual temperature data are not available, but estimates from a
model suggested the following for Spruce Knob summit (Leffler and
Foster 1979). Mean annual temperature was 5.7°C; mean minimum an-
nual temperature (average of lowest temperature reached each day) was
1.3°C; and the mean maximum annual temperature was 10.1°C. The
authors estimate the length of growing season to be approximately 125
days.

Unfortunately wind velocity data are non-existent for Spruce Knob
summit or for a similar mountain top. However, prevailing winds are
westerly, but at times may come from any direction. These winds are
generally strong but may be calm or gale-like.

The rock type of the area is of the Pottsville Group of the Pennsyl-
vanian System, with sandstone predominating. Soils are medium-
textured, of medium depth and are extremely rocky throughout the
general area. '

Six red spruce were selected for study. They ranged in age from 14 to
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60 years and from 2 to 4 m in height. All six trees were free-growing, and
exposed to the prevailing winds with resulting flagged clowns (Figure 1).
The stem of each tree was determined to be straight and without lean ex-
cept for the tips which were displaced to the leeward. The direction of the
prevailing wind was marked along the tree boles, and the trees cut im-
mediately above the basal swell.

In the laboratory the branches were removed leaving only a short
stub beyond the basal swell. The bole was marked into approximately
15.3 cm sections starting at the base, but allowing slight adjustments in
section length to avoid including branch stubs in the end surfaces.

The top of each section was divided into four 90° segments subse-
quently referred to as positions. The first was centered in the direction of
the prevailing wind and was designated the windward side. The remain-
ing positions, in a clockwise direction were normal 1 side, leeward side,
and normal 2 side. Within each position, 5 radii, equally spaced by de-
grees and extending from pith to cambium, were measured and averaged
to give the radius length of that position.

The diameter of each branch was measured and the distance of each
branch from the lower cut of the section was recorded. The effect of
branches on bole eccentricity was examined using the ratio of branch
diameter to branch height above the next lower cross section assuming
the influence of branches on radial bole growth at any given level is
directly proportional to branch diameter and inversely proportional to
branch distance above the section. The angle of the branch from the
windward direction was measured in degrees as an azimuth, and as-
signed to the appropriate bole position. Compression wood was located
by transmitted light, a method used successfully by many investigators
and described by Panshin and de Zeeuw (1980).

The experimental design was a split plot with Tree-Section combina-
tions comprising the whole plots and Positions the split plots. The effect
of branches was examined using the ratio of branch diameter to branch
height (D/H) as a covariate.

Results
Radial Growth

Radial growth rate differed significantly between the four positions
around the bole (Table 1). The values in this table represent the means of
the six trees. The greatest growth, 25.7 mm, was on the leeward side.
Real differences existed among all positions except the two normal ones
with the highest level of significance occurring between the windward
and lee positions. The same relative growth rate occurred among posi-
tions throughout the length of the bole.

Branch Effect

Examination of the location of branches revealed that although
branches originated on all four positions, more branches originated on
the leeward side than either of the other positions (Table 1). Figure 1 in-
dicates that the branches on the windward side were shorter than others
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Table 1. Mean radii length and number of branches for position around
tree bole

Radius Number of
Position (mm) branches
Windward side 20.6 52
Normal 1 side 23.4 53
Leeward side 25.7 74
Normal 2 side 24.6 66

or developed toward the lee side. There was not, however, any significant
effect of branches on stem eccentricity.

Compression Wood

Compression wood occurred in all six sample trees. It was variable
with respect to abundance among trees and in different parts of the bole,
especially throughout its length.

Compression wood was most common on the lee side of the bole. This
abnormal wood often extended into the two normal positions, and only
rarely was it found in the windward position. Commonly, this denser
wood was found confined within individual annual rings with normal
rings on either side. In only one tree, the one with the greatest amount of
compression wood, were there areas of compression wood encompassing
several annual rings and this situation gradually changed to an involve-
ment of only individual rings in the normal areas of the cross section.

This wood was most common in the wider annual rings. Where the
compression wood was well developed within a portion of a ring or rings,
such as in the lee position, it often extended vertically throughout the
length of that ring as it occurs in the bole. Rarely, compression wood was
observed in a cross section completely encircling the bole within the an-
nual ring.

Tree Height

The effect of site conditions on tree height was examined in terms of
site index. Based on the height and age of sample trees, the site index
was 3.6, height in meters at 50 years. The average site index for red
spruce in the Northeast is 11.9 (Hampf 1965). Thus, there appears to be a
dramatic effect of exposure on height growth.

Summary and Conclusions

At the summit of Spruce Knob, where the study trees were located,
strong winds had a profound effect on tree development. Branches orig-
inated in all four positions around the stem. However, the branches
originating on the windward side were either short, presumably from the
dessicating effect of the wind, or developed toward the lee side resulting
in a flagged appearance.

Greatest radial growth was observed on the lee side and least was ob-
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served on the windward side. Prior to the study the reason for this
phenomenon was considered to be a result of either strong prevailing
winds, tree lean, or branch origin around the bole. The last idea was
based simply on observation of the flagged tree crowns.

The results strongly suggest that location of branches did not in-
fluence differences in radial growth of the four positions around the bole.
Although the stems stood upright without lean except at the tips which
were displaced in a leeward direction others have shown that even brief
periods of motion and displaced leaders can affect stem form (Kellogg
and Steucek 1976, Mergen 1958). Therefore, wind was considered to be
the major factor causing growth differences around the bole, with the
possibility that a slight lean or a sway which may occur in times of
strong westerly winds also influenced growth.

Formation of compression wood has been indicated as erratic and
commonly found within tree rings, mainly on the lee side of the bole, but
also on other sides or positions. The findings are consistent with reports
by Tsoumis (1968) who stated that composition wood could be formed in
upright stems as a result of sway. Stem displacement of only two
degrees for a period of 24 hours or less have been observed to produce ab-
normal tissues in coniferous seedlings (Kennedy and Farrar 1965) and
movement of leaders has been associated with the formation of compres-
sion wood in hemlock (Mergen 1958). In addition, compression wood
streaks have been observed by Kellogg and Warren (1979) in western
hemlock tree boles below the point of origin of branches.

The reduction in tree height may very well reflect the site quality of
the area. The site was judged to be of low quality because of the harsh
climate even though soil and moisture characteristics appear to be favor-
able. The effect of wind on tree height growth cannot be discounted,
however. Kellogg and Steucek (1976) and Larson (1965) have observed a
reduction in height growth and a change in the pattern of xylem
distribution in wind exposed conifers.

When conifers are grown where strong winds are a factor that tends to
adversely affect their development and growth, it is suggested that they
be managed so that wind effects are lessened. This should reduce the
amount of compression wood formed and thus improve wood quality in
contrast to a situation where the wind has maximum effects. In general,
an even-aged method of growing the stand, where this is a satisfactory
method from other considerations such as site protection, should give
the best results. The individual trees of similar age growing side-by-side
will be somewhat protected from the wind except at the edge of the
stand and should not only develop less compression wood, but should
also have a more uniform crown development, a more cylindric bole and
probably better growth as a result of reduced transpirational loss. The
single tree selection method would be less desirable and it would produce
more free-standing trees subject to direct wind action resulting in poorer
quality wood.
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Abstract

The Conemaugh Group of West Virginia has been interpreted by previous
workers as consisting of a lower delta plain assemblage of facies—the Glenshaw
Formation—succeeded by upper delta plain deposits of the Casselman Formation.
Extensive new exposures of the Glenshaw and Lower Casselman Formations along
the Kentucky Rt. 23 bypass south of Catlettsburg complement existing localities
near and along the Big Sandy and Ohio Rivers providing an unusually complete 3-
dimensional perspective of the local depositional history and paleogeography.
Three transgressive-regressive cycles are present within the Glenshaw Formation.
Marine zones are distinguished by invertebrate body and trace fossils. The cycles
are fewer in number and thicker than those described farther north in Ohio and
Pennsylvania in the same stratigraphic interval. These differences may be ex-
plained by a higher rate of terrigenous influx and basin subsidence and more prox-
imal location for the study area than for more northerly localities.

Exceptional outcrops of paleochannel sandstones with epsilon cross-strata pro-
vide width and depth values for fluviodeltaic channels of the Grafton sandstone. The
width/depth ratio (channelform index) is used to estimate paleohydraulic and paleo-
geomorphic characteristics of the Grafton River system which are then compared
with previous estimates for the Grafton sandstone in northern West Virginia.

The results of this study are generally consistent with the paleogeographic view
of northwestward prograding fluvially-dominated deltas fed by suspended to

mixed load meandering rivers.

Introduction

During the Pennsylvanian, much of the interior of North America was
covered by a shallow cratonic sea. A northeast-trending arm of this sea
extended through the tri-state area as far as western Pennsylvania. Dur-
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ing the Late Pennsylvanian as the Conemaugh Group accumulated, this
seaway filled in largely as the result of northwestward prograding deltas
which carried large volumes of sediment from the tectonically uplifted
Appalachians (Donaldson and Schumaker, 1979).

The Conemaugh Group is divided into the Glenshaw and Casselman
Formations. In the study area the Glenshaw Formation is about 73m (240
ft) thick whereas the overlying Casselman Formation is about 88m (290 ft)
thick (Fonner and Chappell, 1985). Both formations consist of gray, green
and red mudstones, light gray sandstones, and thin coals and limestones.

Previous workers have interpreted the Conemaugh Group in northern
West Virginia, eastern Ohio, and southwestern Pennsylvania to consist
mainly of lower delta plain to nearshore marine deposits (Glenshaw For-
mation) overlain by upper delta plain deposits (Casselman Formation:
Donaldson, 1979, p. 124). South of our study area in the Adams, Blaine,
Richardson, and Sitka 7v%’ quadrangles of W. Va.-Ky., the basal Glenshaw
up to the Brush Creek Coal bed has been interpreted as alluvial, whereas
the rest of the superadjacent Conemaugh Group has been interpreted as
lower delta plain (Hayes and Connor, 1982, p. 14, 19-20). The lithostratig-
raphy, paleoecology, and syndepositional tectonics of the Conemaugh
Group in the study area have been studied by Merrill (1981, p. 509) who
identified 3 marine zones including in ascending order the Brush Creek,
Cambridge, and Ames.

New Conemaugh exposures were created in northeast Kentucky south of
Catlettsburg during construction of the Rt. 23 bypass (Fig. 1). These new
road cuts complement existing exposures along Rt. 23 (KY), Rt. 52 (OH),
and 1-64 (KY-WV) providing an unusually complete picture of sedimentary
facies present in the lower and middle Conemaugh Group. The objectives of
this study are: 1) to describe the new sections along the Rt. 23 bypass, 2) to
correlate these sections with nearby sections along the Big Sandy and Ohio
Rivers, and 3) to compare the sedimentary facies, transgressive-regressive

cycles, and paleohydraulic and morphologic characteristics of the paleochan-
nel systems with the findings of previous workers.

Results

Stratigraphic sections at 12 locations (Fig. 1) were measured with
Jacobs staff and Brunton compass. Each section was divided into sedi-
mentary facies based on lithology, sedimentary structures, fossils,
paleocurrent pattern, and facies geometry. Lithostratigraphic correla-
tion of the sections (Fig. 2) is based on their elevation with respect to
structural contours drawn on marker beds including the top of the Prin-
cess No. 7 Coal and the Ames Limestone. A composite section is shown
in Fig. 3 which summarizes the stratigraphy, paleontology, and sedi-
mentary facies along with our paleoenvironmental interpretations.

Discussion
Stratigraphic Correlation

In southern West Virginia, the base of the Conemaugh is identified by
the first occurrence of red beds or variegated strata above the Allegheny
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Formation (Henry and Schweinfurth, 1977, p. 17). In eastern Kentucky,
the base of the Conemaugh Group is placed at the top of the Princess No.
9 Coal or, where it is absent, at the lowest occurrence of reddish-gray and
greenish-gray shales (Rice, 1981, p. 2; Hayes and Connor, 1982, p. 11). In
the Ashland-Catlettsburg 7%’ quadrangle, Dobrovolny and others
(1963) placed the base of the Conemaugh at the top of an unnamed coal
bed which overlies approximately 15m (50 ft) of red, green and gray mud-
stones with subordinate sandstone. This coal is the lowest coal bed oc-
curring along the Rt. 23 bypass. We are able to correlate this coal bed
based on its elevation, relation to structural contours, and similar overly-
ing and underlying facies with the Brush Creek Coal of Wayne County,
West Virginia and equivalent Mason Coal in Ohio. We believe that the
Coal which Dobrovolny and others used in the Ashland area is not the
Princess No. 9, and that the base of the Conemaugh occurs about 15m
(50 ft) below this seam at the first occurrence of red beds in the area.

Description and Interpretation of Sedimentary Facies

The following discussion will focus on the composite section for the
Rt. 23 bypass (Fig. 3). The names used for stratigraphic intervals are
based on lithostratigraphic equivalents in Wayne County, West Virginia
(Krebs and Teets, 1913, p. 129-142; Fonner and Chappell, 1985).

The Brush Creek Coal is exposed at localities 1, 4, 6, and 7 where it is
10-45 cm thick. The coal overlies about 15m (50 ft) of red, green, and gray
mudstone with minor sandstone; this interval is equivalent to the
Mahoning Sandstone which is the lowermost member of the Glenshaw
Formation. The Brush Creek Coal occurs at an elevation of about 660
feet at locality 4 which is about 120 feet above the Princess No. 7 Coal
based on the structural contours of Dobrovolny and others (1963). We in-
terpret the coal as a swamp facies of the lower delta plain.

The Brush Creek Coal is overlain by a 7-8m thick, coarsening upward
sequence which includes the Brush Creek Limestone in the lower por-
tion. The limestone is actually a fossiliferous shale to calcareous mud-
stone which is about 2m thick. The fossiliferous interval begins from 1
to 2%m above the top of the Brush Creek Coal. The following is a list of
the dominantly molluscan fauna and their relative abundance from
localities 1, 4, and 7:

Gastropods: Pharkidonotus (A), Worthenia (C), Amphiscapha (C),

Schizostoma (C), Mourlonia (R).
Cephalopods: tiny (7-8mm long) orthoconic nautiloids (R)
Bivalves: Nuculopsis (A), Nuculana? (R), Palaeoneilo (R), Edmondia
(R)
Brachiopods: Chonetes (R)
The assemblage is indicative of restricted marine conditions which re-
flect transgression of lower delta plain swamps by waters of an interdis-
tributary bay. The coarsening upward sequence reflects bayfilling and
resultant local regression and is very similar to the generalized bay-fill
sequence described by Chesnut (1981, p. 61) for Pennsylvanian strata of
eastern Kentucky. Continued marine influence during bayfilling is indi-
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cated by the occurrence of the trace fossils Curvolithus and Helminthop-
sis (locality 7). The coarsening upward interval is capped by thin-
medium bedded sandstones with local scour-fill features interpreted as
distributary mouth bars. This interval is laterally equivalent to the Buf-
falo Sandstone of Wayne County, W. Va.

Above the Buffalo Sandstone equivalent is a 7m thick interval which
consists mainly of gray mudstone and siltstone with subordinate thin,
very fine, calcareous, graded sandstones and sandy limestones which
typically have sharp locally erosional bases. One sandy limestone in par-
ticular which occurs 9.3m above the Brush Creek Coal is up to 40 cm
thick, contains pelmatozoan plates and articulate brachiopods, and cor-
relates with Pine Creek Limestone of Wayne County, West Virginia and
the Cambridge Limestone of Ohio. The scoured base, occurrence of intra-
clasts, sparse marine fauna, and burrow mottled top of this bed are con-
sistent with deposition as a storm sand in an interdistributary bay or
delta front environment. Other graded beds in this interval may be of
similar origin, although flood events may also be represented.

At locality 2, the Pine Creek marine interval is poorly exposed but
partially represented by a 2.5 m thick micaceous fine-medium sandstone
containing the feeding trace Zoophycos. The top of this bed occurs about
8m below the base of the Saltsburg Sandstone.

Following the Pine Creek transgression, bay filling or delta prograda-
tion occurred. The occurrence of an underclay, overlain by a root
(?)-mottled splay sandstone indicates a return to lower delta plain over-
bank conditions. The splay sandstone is overlain by gray sandy mud-
stone and thin carbonaceous shale-bone coal which correlates with the
Bakerstown Coal of Wayne County. The Bakerstown horizon occurs im-
mediately below a thick channel sandstone (Saltsburg Sandstone) which
has locally removed it. These deposits probably accumulated in poorly
oxygenated lakes and swamps of the lower delta plain.

Above the Bakerstown Coal horizon, a 14-17m thick, multistoried
channel sandstone with local shale plugs occurs which correlates with
the Saltsburg Sandstone described by Krebs and Teets, (1913). The
sandstone is light gray, and fine to medium grained with pebble lags at
the base. Internal structures include large scale epsilon cross-strata
which enclose small to medium scale sets of trough and tabular planar
cross-stratification. Paleocurrent pattern based on cross-stratification
was unimodal and ranged from northwest at locality 10 to northeast at
locality 3. The Saltsburg Sandstone represents both active and aban-
doned fluviodeltaic channel deposition in the upper delta plain.

Between the top of the Saltsburg Sandstone and the Ames Limestone
occurs about 13m of overbank deposits including 1) the Pittsburgh Red
Shales with crevasse splay sandstones, 2) the Ewing Limestone, a
nodular pelmicrite, slightly arenaceous and dolomitic, with calcite-filled
syneresis cracks and rare fossils of bivalves(?) or ostracods(?) of probable
lacustrine origin, and 3) carbonaceous shale and thin coal representing
the Ames coal(?) horizon, interpreted as a lower delta plain swamp
deposit.
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The Ames marine interval reaches a maximum thickness of 8m at
locality 11. Within this interval 5 facies are present: 1) brachiopodal
green shales, 2) nodular to thinbedded poorly washed biosparites, 3)
thickbedded, cross-stratified to thoroughly bioturbated, arenaceous bio-
sparite to calcareous siltstone-very fine sandstone (crinoidal), 4) dark
gray burrowed mudstones, and 5) variegated mudstones. The following
is a list of the fauna recovered: branching and lacy bryozoans, pelmato-
zoan plates, productid and spiriferid brachiopods, gastropods, and the
bivalves Pecten, Edmondia, and Parallelodon. The bulk of these was col-
lected from locality 12. Ames localities along the bypass were dominated
by chonetid brachiopods and pelmatozoan plates. The lower delta plain
swamp environment in which the Harlem Coal accumulated became in-
undated during the Ames transgression and evolved into a shallow
marine embayment. Donaldson and Schumaker (1979, p. 32) represent
this embayment as a narrow, interdeltaic, southward extension of the
Ames Sea along which is now the Big Sandy River Valley. Merrill (1981,
personal communication) has suggested that thickness variations and
facies patterns in the Ames interval were controlled by syndepositional
downwarping along the Parkersburg Syncline, and that lagoonal, tidal
flat, and barrier island environments are represented. While it is clear
that more work remains to be completed on sedimentary facies within
the Ames interval, we believe that specific environmental interpreta-
tions may be suggested: The crinoidal sandstone-siltstone facies may
represent offshore bar or shoal deposits. The thinbedded to nodular,
poorly washed biosparites accumulated as storm deposits. The burrowed
mudstones and brachiopodal shales may have accumulated in sheltered
or deeper portions of embayment below wave base. Faunal diversity is
highly variable both vertically and laterally within the Ames interval
and was probably controlled to a great extent by variations in salinity
within the embayment as a whole or more local salinity and substrate
variations along the margins of this embayment.

The Grafton Sandstone is a multistoried, shoestring channel sand-
stone which is as much as 18.4m thick (locality 12). The Grafton is quite
similar to the Saltsburg Sandstone except that it is more localized in its
occurrence. Paleocurrent data from crossbedding indicates an average
flow direction of S69W at locality 8 and N25W at locality 12. The Graf-
ton and laterally equivalent mudrocks are interpreted as upper delta
plain deposits associated with a fine-grained meanderbelt river system.
Paleohydraulic and geomorphic estimates for the Grafton River in the
study area are discussed later in this paper. Morton and Donaldson
(1978) interpreted the Grafton Sandstone as a fluviodeltaic deposit in
northern West Virginia.

Transgressive-Regressive Cycles

Within the Glenshaw Formation in the study area, 3 transgressive in-
tervals are present: 1) the Brush Creek, 2) the Pine Creek (Cambridge),
and 3) the Ames. Some workers have considered avulsion and delta
switching to have been the controlling factor (Donaldson, 1979; Merrill,
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1981) whereas others attribute the transgressive-regressive cycles to
glacioeustatic fluctuations in sea level. The number of transgressions in
the study area (3) is considerably fewer than the 11 transgressive sur-
faces reported by Busch and Rollins (1984, p. 472) for the Glenshaw For-
mation in Ohio. The fewer number and thicker nature of the
transgressive-regressive cycles within our study area could be explained
by a higher rate of terrigenous influx and basin subsidence, and a more
proximal location than for more northerly localities in Ohio. Busch (1985,
personal communication) has acknowledged that 6 of their reported 11
surfaces are more properly referred to as “‘climate change surfaces’”” and
correspond to coals and/or lacustrine limestones rather than true marine
zones. They maintain that 11 glacioeustatic sea level cycles are repre-
sented. Although such a mechanism could account for the observed
cycles in the Dunkard Basin, the synchroneity of these surfaces within
the basin or on a worldwide scale has not yet been clearly demonstrated.

Paleohydraulic Analysis

Studies of modern meandering rivers by Schumm (1972) concluded
that the morphology and hydrology of modern rivers are related to and
the mud content of the channel perimeter and to the channelform index
(width/depth). Schumm developed a set of empirical relationships which
has been used by many workers to semiquantitatively characterize an-
cient rivers based on their channel dimensions (Schumm, 1972; Ethridge
and Schumm, 1978, p. 706-707; Fig. 4A). The channel depth “D"’ is deter-
mined by taking the height of the epsilon cross-strata (d*) and multiply-
ing it by 0.585/0.9. This correction takes into account the up to 10% com-
paction of the sand during burial and the fact that rivers are about 1.7
times deeper in the meanderbends than in straight reaches which is what
Schumm used in his study of modern rivers. Channel width “W"’ equal
1.5 times the width of the epsilon cross-strata bundles (w*) measured
normal to flow (Ethridge and Schumm, 1978, p. 709; Fig. 4B).

A Grafton paleochannel cross-section at locality 12 was used to obtain
channel width and depth values (Fig. 5A). Although offset stacking of 2
channelfills was evident, complete epsilon cross-strata in the upper chan-
nelfill were distinguishable. The mean azimuth of cross-bedding within
the epsilon cross-strata indicated a paleoflow direction of N25°W. Since
the face of the outcrop had a strike of N30°E, the apparent width of the
epsilon cross-strata (40.1m) was corrected trigonometrically to obtain
their width normal to flow (w*, 32.9m). This value was then multiplied
by 1.5 to obtain the bankfull channel with (W, 49.2m). The 8.5m height of
the epsilon cross-strata was multiplied by 0.585/0.9 to obtain a channel
depth of 5.5m in the straight reaches of the Grafton River. These values
were used to determine a channelform index of 8.5 which was then used
in Schumm's empirical formulas (Fig. 4A). The resulting mean value esti-
mates were compared with those of Morton and Donaldson (1978) for the
Grafton River of northern West Virginia and their interpreted modern
analogue, the Guadalupe River of Texas (Fig. 5B). Our estimates sug-
gest that the paleochannel at locality 12 was of comparable depth,
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Using Fractals to Measure the Progress of Erosion
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Abstract

Mountain front sinuosity is a method of measuring the progress of erosion by
measuring the length of the mountain-pediment junction to the length of the
mountain front. A higher ratio means a greater length of junction which implies
more erosion. Measurements of the ratio show, however, that the value of the
ratio depends on the scale of the map and on the method of measurement. Frac-
tals show promise as a means of obtaining a quantitative measure of erosion
which is independent of map scale and measurement method.

Introduction

Bull and McFadden (1977) note that many workers have made general
assessments of the degree of tectonic activity on mountain fronts using
qualitative differences. They use what they term mountain front sinuosi-
ty to give a quantitative understanding of the balance of erosion and
uplift during the Quaternary (last 1.8 million years) in the Basin and
Range Province of eastern California. Mountain front sinuosity (S) is de-
fined as the ratio of the mountain-pediment junction (Lmf) to the length
of the mountain front (Ls):

Lmf

S5 Ls

Mountain Front Sinuosity in West Virginia

Mountain front sinuosity was calculated for the Allegheny Front in
eastern West Virginia using the method of Bull and McFadden (1977) by
“walking”’ dividers along the 2000 foot contour line on published
topographic maps at various scales. The maps used were: USGS Pied-
mont Folio (1:125000, 1891), USGS Elk Garden 15’ (1:62500, 1919),
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USGS Westernport 7%’ (1:24000, 1950), USGS Antioch 7'z’ (1:24000,
1967), and USGS Mount Storm 7%’ (1:24000, 1949). The dividers were
setat 1/4”,1/8”, 1/16” and a rotating wheel map measurer was also used.
The value of S was found to vary depending both on the scale of the map
and the method of measuring (table 1). These variations due to map scale
and method of measurement are large enough that they may obscure the
variation due to factors as progress of erosion or differential erosion due
to different lithologies. This impairs the usefulness of the method.

Table 1. Values of S (mountain front sinuosity) for the Allegheny Front
from Montgomery Run to the Right Fork of Linton Creek

Scale 1/4" 1/8” 1/16" Wheel
1:125,000 1.16 1.47 1.55 2.11
1:62,500 2.18 2.36 2.73 2.77
1:24,000 2.55 2.69 2.80 2.79

Bull and McFadden (1977) discuss suitable sources of data and scales
at which to make the measurements. They found small scale (1:250,000)
geologic maps suitable (in fact, basing their study on a 1:250,000
geologic map). They deemed small scale topographic maps unsuitable,
however. Large scale (1:62500) topographic maps and aerial photographs
were judged satisfactory but were apparently not used in their study.
Bull and McFadden do note that S is a function of the scale and detail of
the map being measured. The example which they give is that aerial
photographs and small scale topographic maps may give S values 20 to
30% larger than those obtained from a small scale geologic map. They
take this observation no further. Since the S values are scale dependent
this leaves two alternatives: using a standard scale or finding the func-
tion that relates S to scale. Choosing a conventional scale for measuring
mountain front sinuosity would be an easy solution but an inelegant one.
The most widely used map scales are different in different areas of the
world. The preferred map scale also seems to change through time.
Without a common basis given values of S are not really comparable and

quantitative estimates of the progress of erosion using S cannot mean-
ingfully be compared.

Self-Similarity and Fractals

Finding the function that relates S and scale provides a better solu-
tion. Coastlines are known to possess the property of statistical self-
similarity (Gardner, 1976; Mandelbrot, 1967, 1982). That is to say that
the length of a coastline or other geographical curve can become infinite
as measurement is carried out at larger and larger scales. A mountain-
pediment junction or a contour line along a mountain front is similar to a
coastline in this respect. Mandelbrot (1982) has developed the mathe-
matical theory behind determining the length of coastlines. Coastlines
can be characterized by a number which has certain fractional properties.
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Theory

With sufficient intensity of ultrasound a liquid can be made to
cavitate.! Dissolved air in the liquid may act as cavitation nuclei as can
the vapor of the liquid itself. Surfaces of solids submerged in the liquid
cause attenuation of the sound energy at the liquid-solid interfaces,
thereby promoting cavitation at the surface of the solid. Imperfections
and crevices on the surface can promote cavitation. Also solid particles
stuck together can promote cavitation near the point of contact.

Cavitation is the production of very small, low pressure vapor bubbles
in liquid caused by the expansion cycle of the sound-wave passing through
the liquid. During the compression cycle of the sound-wave, the small bub-
bles collapse expending great force.?2

The collapse of the small bubbles flushes the solid surface with the sur-
rounding liquid. This attempts to separate particles from each other and
cleans out material from crevices and surfaces. Millions of bubbles are pro-
duced and collapsed during each frequency cycle of the sound-wave pass-
ing through the liquid. The frequency generally used for ultrasonic clean-
ing is between 20,000 and 60,000 cycles per second. Because of this, the
deagglomeration and cleaning of solid interfacial surfaces can be very
rapid.

To go into more detail, particles may have a thin film on their surfaces.
This type of surface can absorb a relatively large amount of water which
may form a gel with the surface film material. This water gel encasement
produces a slippery surface. Hence, the particles can slide over each other
more easily than normal, preventing good compaction.

When the particles have been ultrasonically treated, the film on the par-
ticle surface is removed and a thinner layer of water adheres to the cleaned
particle surface. This water layer tends to follow more closely the outline
of the particle’s shape as shown in Figure 1. The irregularities of the parti-
cle’s shape will tend to interlock more easily with adjacent particles;
thereby, increasing the compaction strength of the material.

As-received particle Ultrasonic treated
particle

-
L

WATER-GEL LAYER WATER LAYER
FIGURE 1.
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Also the ultrasonically treated particles will be nearer their own true
density and will settle in calm water at a rate which follows Stoke’s law.

Applications

Settling and Compaction:

The technique for making use of the ultrasonic processor for enhanc-
ing the settling and compaction of fine materials may be outlined as
follows:

1. A water slurry of the fly ash, tailings, or other fine material is run
over the ultrasonic processor.

2. From the ultrasonic processor the slurry is run into a pond, mine
shaft, valley or other areas where needed.

It has been visually observed that the settling rate in ponds for ultra-
sonically treated materials increased five to ten times. Laboratory tests
on compaction of the fines have shown that ultrasonic treatment of the
slurries improved the densification and settling process for the slurried
deposits.?

Coal Separation:

Coal washer refuse contains normally over 25% coal. The remaining
material consists mainly of soft shale and clay with some sulphur as iron
pyrite. The recovery process using the ultrasonic processor may be brief-
ly outlined as follows:

1. The refuse material is either screened through 1/4” to 1/2”, or first
crushed and screened.

2. A water slurry is made with the crushed and screened material
which is passed over the ultrasonic processing trough and into a separa-
tion tank.

3. The lighter coal floats and is recovered from the top while the
heavier unwanted material sinks to the bottom and is removed.

4. The coal is then washed and passed over a dewatering screen into
storage.

The use of the ultrasonic processor produces a much cleaner coal prod-
uct than other systems. The BTU of the coal is increased and the re-
tained water content is decreased when compared to other recovery sys-
tems used. Also the clay refuse which is removed from the coal settles
much faster and forms a more compact mass in the settling pond.

Heavy Mineral Separations:

This process may be outlined as follows:

1. The raw ore is crushed to a fine enough size to make it physically
possible to separate the wanted material from the unwanted material.

2. A water slurry of the fine ore is made which is run over the ultra-
sonic processor.

3. From the ultrasonic processor the slurry goes into a separation
process for removal of the wanted minerals from the unwanted material.
In this case the mineral is heavy and settles while the lighter clay and
silicious material goes off with the water.

Again the ultrasonic processor cleans the particles, thereby increas-
ing the settling rate of the wanted materials. Also, the fine clay and
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and
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Abstract

Behavior control is often thought of as antithetical to Humanistic goals, but fail-
ing to harness known principles of behavior compromises human potential as much
as does controlling punitively. An alternative is to control positively, as the youth
treatment program described illustrates. The Pressley Ridge Youth Development
Extension, or PRYDE, uses behavioral engineering techniques to produce success-
oriented and independent behavior in troubled-youth. To the extent that it con-
tributes to the happiness and autonomy of the individuals it serves, PRYDE is of-
fered as an example of behavioral engineering as a Humanistic endeavor.

*This paper is dedicated to the PRYDE Treatment Parents who, by excelling
in an impossible job, showed us Humanistic ideals in action. We also gratefully
acknowledge the contributions to this paper of Pamela Meadowcroft, PRYDE
Director; R. P. Hawkins, Consultant to PRYDE; W. C. Luster, Executive Direc-
tor of Pressley Ridge School; and the PRYDE staff with whom we have been for-
tunate enough to work.

For more information about PRYDE contact Pamela Meadowcroft, PRYDE
Director, Pressley Ridge School, 530 Marshall Ave., Pittsburgh, PA 15214.
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Humanism and ‘‘Behavioral Engineering”’

The purpose of this paper is to describe a successful treatment pro-
gram for troubled and troubling youth, and to make a point along the
way. When the topic of influencing peoples’ lives arises, philosophical re-
garding the control of human behavior often follow. This paper ad-
dresses one common concern—the potentially damaging nature of be-
havior control—and attempts to show the issue of control to be an arti-
ficial one. The more salient issue is the degree to which we can enhance
the lives of the people we work with.

Conflicting philosophies

“Humanism”’ is a modern buzzword of sorts, a concept invoked in re-
sponse to affronts on human dignity. The notion of humanism is appeal-
ing but vague, and what a Humanist actually does to merit his title is
not altogether obvious. Philosopher Paul Kurtz [8] described the general
philosophy as follows:

There are scientific, religious, atheistic and ethical Humanists. Indeed,
many Marxists, existentialists, liberals, naturalists, experimentalists—
even Christians—today claim to be Humanists. All loudly declare that
they are for man, that they wish to actualize human potential, enhance
human experience and contribute to happiness, social justice, democracy
and a peaceful world. All say that they are opposed to authoritarian or
totalitarian forces that dehumanize man. All profess compassion for
human suffering and commitment to the unity of mankind (p. 6.)

To be a Humanist, then, by Kurtz’ definition, is to be for man. A Human-
ist has at heart the best interests of the person as individual, and of
society as a whole, and conceives those interests to be one and the same.

Behaviorism is often trotted out as the antithesis of Humanism. Be-
haviorism assumes that behavior, like all natural phenomena, is a func-
tion of past and ongoing environmental influences—that is, it is con-
trolled from without. The study of behavior from this perspective has
produced powerful strategies for arranging environmental influences to
alter behavior—strategies which might be lumped together as efforts in
behavioral engineering [5]. The effectiveness of such techniques arouses
concern: Carl Rogers has compared modern human behavior control to
the frightening world of George Orwell’s 1984 [11]. Rogers warned that
development of behavior-control technology was dangerous because of
the potential for abuse it introduced into human affairs.

The inevitability of control

Concerns like Rogers’ may be viewed as well-intentioned but naive. If
objections to behavioral engineering aim to prevent abuses, they add
nothing to the status quo. Tyranny has rarely been considered a virtue,
yet even before a science of behavior control devious and enterprising peo-
ple have found ways to swindle and persecute. If objections aim instead to
entirely prevent behavior control, that goal conflicts with another Hu-
manistic ideal, reason. A wealth of data from human and infrahuman re-
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search demonstrates that behavior changes systematically as a function
of its environment context. Environment either accounts for most
human behavior or acts in concert with cognitive and biological in-
fluences, but no third option, which denies behavior-environment func-
tional relations, is currently plausible. One can’t simply ignore control-
ling relations and expect them to go away.

The threat perceived by Rogers is not, as Rogers supposed, the unique
byproduct of applying science to human behavior. Behavior control,
either planful or haphazard, has existed as long as there has been be-
havior, and experimental psychologists did not invent behavior control
any more than physicists invented radioactivity. Both the threat and
potential of behavior control, like that of radioactivity, lie in how it is
harnessed. Thus society is faced with choices. A decision to avoid in-
fluencing others would not eliminate the distasteful notion of control; it
would simply abandon people to the whims of an uncaring and disorder-
ly world [9]. A decision to control punitively—through intimidation and
fear—is a second option and what Rogers perhaps feared most. This ap-
proach, as often employed by governments, controls for the benefit of
the controller rather than the individual who is controlled. Neither op-
tion appears compatible with the Humanisitic ideal of being for man, for
the best interests of the individual.

As a third and preferable alternative, then, one could decide to con-
trol, planfully and positively, to the limits of scientific knowledge about
behavior. The field of Applied Behavior Analysis [1] has chosen this last
approach and, as the following example will illustrate, accomplishes
through it a broad range of Humanistic ideals. The program described
below strives to actualize human potential and contribute to human hap-
piness—with children who have little of either—by harnessing the built-
in relations between behavior and environmental context. The program

owes its roots to Behaviorism, but its outcome speaks to Humanistic
ideals.

An Example of Behavioral Engineering
The PRYDE Program

The Pressley Ridge Youth Development Extension, or PRYDE, was
designed in 1981 as an experimental program with the goal of providing
institutional-intensity treatment in a nonrestrictive setting [2]. The pro-
gram has offices in Pittsburgh and Sewickley, PA, and Clarksburg, WV.
A fourth office opens in Southern West Virginia in 1987.

The youths PRYDE serves, most of them aged 8-17, exhibit a variety
of behavioral and emotional problems. Most are aggressive toward
others; some vandalize and break laws. Some are depressed or sexually
deviant or have been physically or sexually abused. Most are unmanage-
able at home or in school and in the community. Figure 1 shows the per-
centage of PRYDE youth who are referred for some common problems.

Because of the severity and complexity of their problems, many
PRYDE youths would traditionally be institutionalized, and many have
been prior to entering the program. PRYDE places these children in the
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add, almost as an afterthought, that Doug did a nice job making eye con-
tact, that he earned 100 points, and that the eye contact made it quite
pleasant to talk with him. Should Doug not make eye contact, the
PRYDE Parents can unemotionally remind him of the requirements of
his treatment system, mention the point loss his behavior produced, and
in many cases prompt improved performance which will earn some or all
of the lost points back.

The point consequences are recorded and the youth's daily total deter-
mines his degree of access to a variety of non-essential, but preferred, ac-
tivities, privileges and commodities. PRYDE Parents also arrange
similar but informal contingencies on a moment-to-moment basis [10].

This is a clear case of behavioral engineering. Circumstances are ar-
ranged to produce and control specific, targeted behavior. Given the
relative rewards and costs contingent on behavior, a youth who rarely
exhibits appropriate behavior will do so more and more [6]. If a youth
never emits appropriate behavior, she is taught how and then rewarded
for exhibiting it more and more frequently. The control is explicit. It is
by nature undemocratic. Is it anti-Humanistic? More specifically, does it
contribute to, or detract from, the ideal of actualization and enhanced ex-
perience?

Assessing the program’s Humanistic potential

According to traditional assumptions about behavior control, a
PRYDE home should be the most dehumanizing of places. Yet what oc-
curs in a PRYDE home looks more like actualization than dehumaniza-
tion. Four types of evidence support this conclusion.

First, the types of goals selected for the youth, and represented as
target behavior on the point economy, are individually selected to make
the youth successful rather than simply less disruptive to others—an im-
portant distinction [13]. In fact, all youths participate in the selection of
their own goals. Table 1 lists a small sample of behaviors for which
PRYDE youths have earned points. Clearly these goals have been
selected for the person, and they have been carefully worded to empha-
size the positive. In addition, as youths respond to treatment, the treat-

Table 1. Examples of Daily Point Economy Behaviors Selected ‘‘for the
Youth” Rather Than for the Convenience of Authority Figures

1. Accepts praise politely. 7.Has an “opinion talk’: As
2. Initiates negotiation to a prob- someone’s opinion on an issue,
lem. expresses his own, and dis-

; cusses how and why the two
3. E:g;sé lfs;omet,h.mg good about may be different.

4. Initiates an ivi i
mestiber.of th:?;inﬁ;;_ e 8. Expresses a feeling and dis-
5 : cusses its causes or any neces-
5. Requests instruction. sary course of action to be
6. Invites a friend to the house. taken.

West Virginia Academy of Science / 104




ment program is adapted to teach independence and self-sufficiency —
transferring control of youth behavior from the treatment system to
naturally-occurring payoffs [12].

A second way to evaluate PRYDE's effects is to examine individual
youth success, over time, on the goals specified on the point economy.
PRYDE Parents keep daily records of youth performance, keeping the
youth, parents and supervisory staff constantly informed of treatment
outcomes. As reported elsewhere [4], inappropriate behavior generally
decreases in frequency and appropriate behavior expands to take its
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FIGURE 2. Percentage of youth who maintain success after discharge: PRYDE
six-month follow-up vs. one-year follow-up of youths treated in group homes (lat-
ter data from Kirigin et al., 1982).
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place. When the treatment is ineffective the data prompt swift revision
of approach in search of better-defined goals or more effective motivat-
ing consequences. In any event, the length of a youth’s stay in the pro-
gram is greatly influenced by the success data: Once goals have been
mastered the youth can be discharged to a more normal setting.

Thus a third way to evaluate PRYDE would be the extent to which it
contributes to youth success upon discharge. In 1984, of 16 youths dis-
charged from the program, 13, or 82%, returned to their biological
families or to an independent living situation. Of 28 youths successfully
discharged since 1982, only one had been placed into treatment or deten-
tion six months past discharge. Contrast this with the finding that, of
youth offenders successfully discharged from group home programs,
73% of boys and 47% of girls re-entered the juvenile justice system with-
in one year post-discharge [7]. (This comparison must be made cautious-
ly, however, because timelines are different and youth populations may
not be identical.)

A fourth way to measure the degree to which a program achieves hu-
manistic goals might be, in the best Humanistic tradition, to ask the in-
dividual. PRYDE regularly solicits youth input as part of its ongoing
evaluation of PRYDE parents, whose rate of pay is affected by the out-
come. A confidential questionnaire lists 25 statements which youths
rate on a five-point scale: very true (VT), mostly true (MT), half-true and
half false (1/2), mostly false (MF) and very false (VF). Figure 3 summa-

LEGEND
% VERY TRUE

- MOSTLY TRUE
1/2 TRUE, 1/2 FALSE
N MOSTLY FALSE

[ ] verr ease

#8 My PRYDE Parents care how I
feel.

#9 My PRYDE Parents make me feel
like I'm important.

F14 My PRYDE Parents are helping
me to be good and grow up.
My PRYDE Parents help me
learn the best way to do
things.
My PRYDE Parents see my good
qualities. They are proud of

me .

My PRYDE Parents explain why
certain things are important
to do.

My PRYDE Parents solve proh-
lems in a fair way.

My PRYDE Parents boss me
around.

ATV T ATV VDTV AL T AT AT AL AR AL AT AR ARALA LA LA A AT AL AR AL AR AR AR AR LR AR AR
AT LTVRLTLT AT ATTA LA TI AT ALV AR TV AT AR AR AR VR AR VR AL
ATV TR AT ATV AL AT AT AR T ATV ATATAT AL VR AR AL AR AR TR AR LAY
AT DT TG G AT VUL AR AL L R A BAR ARV
ARGV LA R VDR LR VR AL LR AR A R LR AR AR AL AR R VR AR AR AR
ATV VALTATI AT AT AT L AL AT IA LR AR UL ALV LR AL R R VAR AR R Y

AT CTTAULA AT LA AATUTATA LA AL VAL A AR R VR WA AR AR

: | Al
#8 #9 #14 $20 #7 #22
QUESTION NUMBER

N A

FIGURE 3. Responses to selected program evaluation items by the first 20
youths to participate in the evaluation.
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rizes responses to some questions relevant to the current discussion. For
the most part, PRYDE youths appear to believe that the goals they
work on are in their best interest; that the people controlling the system
do so in the interest of the youth rather than for adult convenience; and
that the treatment is implemented in a caring fashion. These data may
be all the more impressive given that PRYDE youths tend to enter the
program showing little evidence of concern for socially-important goals
or for quality interpersonal relations.

Conclusions

Though alarm over behavior control is understandable on a philosoph-
ical level, perhaps where the well-being of real people is concerned we
should be less philosophical and more practical. This has been only a cur-
sory introduction to PRYDE, yet it is clear that PRYDE increases the
happiness and potential of the people it serves. PYRDE youths learn
first to work within the artifical system arranged for treatment pur-
poses, then within the system of naturally-occurring rewards available
for appropriate behavior in the “real world.” In this way they not only
serve themselves, they may even, someday, contribute to “social justice,
democracy and a peaceful world.” Paul Kurtz would probably be pleased
with PRYDE.

All this is possible because PRYDE has chosen not to abandon al-
ready chaotic individuals by ignoring the issue of control, and not to con-
trol them for the convenience of adults by using punitive methods.
Rather, PRYDE harnesses the natural law that behavior changes as a
function of its consequences. Using creative programming of this type of
control, PRYDE teaches adaptivity and self-sufficiency to create the
paradoxical effect that the same real-world environment that once con-
trolled deviancy comes to control patterns of productive living that
serve both the youth and society. The result is a youth who, despite the
inevitability of control, appears self-motivated to make his life work.
What could be more Humanistic?
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Abstract

Since the creation of the Youth Services major at West Virginia Wesleyan Col-
lege in 1974, more than 70 students have fulfilled the requirements of this unique
academic major. Many of those students have made careers in the profession of
child and adolescent care, and are highly satisfied with their academic preparation.

Because the Youth Services major at West Virginia Wesleyan College is unique
in this nation, and because the program has been in operation for more than ten
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years, it seems appropriate to describe the program and to report the results of
the third triennial survey mailed to graduates in October, 1983.

Introduction

The Youth Services major was created in 1974 and 1975 in consulta-
tion with staff members of the Menninger Foundation in Topeka, KS,
and the Merrill Palmer Institute in Detroit, MI. The program is designed
to prepare students who wish to work with troubled children and youths.
It is an interdisciplinary major requiring work in Sociology, Govern-
ment, and Psychology. In the junior year students participate in an
urban semester in Columbus, Ohio, and in the senior year they serve one
semester in an internship in a youth serving agency.

It is argued here that most workers in the field of child and adolescent
services are inadequately prepared for this most significant task, and
that the movement towards professionalization in that field requires the
complementary development of an academic discipline founded upon the
growing base of literature in the field (Whittaker, 1979). Perhaps the
Youth Services major at West Virginia Wesleyan College is an impor-
tant step in that direction.

Methods and Materials

A questionnaire was prepared and mailed to 67 (all for whom a current
address was available) persons who graduated from West Virginia Wes-
leyan College with a major in Youth Services between the years 1976
and 1983. The questionnaires were mailed in October, 1983, and 25 were
returned between November, 1983, and May, 1984. Questionnaires re-
quested that graduates evaluate the contents of the youth services
major, the classes, the urban semester, and the internship. They also
asked the students why they chose the major, what kind of job they ob-
tained upon graduation, their level of job satisfaction, salary, hours, and
working conditions, whether they were currently attending graduate
school or were planning to do so, and what changes they would recom-
mend in the program.

Limitations of space forbid the publication of all data obtained by the
survey, but major findings are reported below. Complete results are
available from the authors.

Results

A. Entry into the program.
1. Did you come to WVWC because you knew about the YS major?
Yes (2)
No (20)
No reply (3)
2. Did you change your major from something else?
Yes (17)
No (3)
No reply (5)
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. Why did you change your major?
It focused on youth (2). I wanted to work with troubled youth (2).
Greater employment potential (2). It was better than sociology. I was
better able to meet my goals. The quality of the program. Greater
growth potential. It offered experience.
. If there had not been a YS major at WWWC,
I would have stayed at WVWC. (13)
I would have gone elsewhere (3)
No reply (9)
. The Urban Semester
. How do you evaluate the Urban Semester? (Selected responses.) I
loved the whole experience. It helped me grow in so many ways—
meeting people, getting along with different people, exploring possi-
ble jobs, seeing a different way of life. It was the most rewarding ex-
perience of the entire four years. Columbus was one of the best, prac-
tical, experiences that I ever encountered. It taught me so much
about myself, my capabilities. Good experience! Very good pro-
fessors. There needs to be better contact between the director and
the placements. There should be an evaluation form for the employer
of the student. I feel I learned more from this experience and my in-
ternship than any other classes. It was a time of personal growth and
searching for career options and goals. A very worthwhile ex-
perience! It was a great and worthwhile experience. Necessary!
. The Internship
. Did the internship provide you with the kinds of experiences you
needed as a YS major?

Yes (18)

No (2)

No reply (5)
. Did you receive enough guidance from your field supervisor?
Yes (16)
No (4)
No reply (5)
. Did you receive enough guidance from your faculty advisor?
Yes (15)
No (5)
No reply (5)
. Selected comments on internship:
Excellent experience (3)! An educational experience and also cultural
and personal growth. Counselors were ‘‘burned out”’—affecting the
quality of the experience. I got my first job through my internship!
Needs to be more formalized as far as the supervisor goes. Great ex-
perience, but it didn’t help me get a job. It could have been more re-
stricted to youth. I would have liked to have had more of the “hands
on”’ experiences. I found that your relationship with your supervisor
can be a big influence on how much you get out of the internship. I
would have appreciated more contact with my faculty advisor.
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21.

22.

23.

24.

25.

26.

217.

28.

in the group home and problems ensued which did not allow me to
continue. No employer was impressed with either my college back-
ground or internship qualifications even though I had very good rec-
ommendations.
Have you ever experienced ‘“‘burn-out’’ in a youth-serving or human-
serving job?

Yes (13)

No (7)

No reply (5)
Comment on ‘“‘burn-out.”
Long hours; understaffed; no help; caused by physical problems;
worrying about fellow workers; lack of support; unprofessional at-
mosphere; staff afraid of the youth; agency was burned out; 24-hr
coverage is too much; varying shift work; high expectations; job in-
security; no social life; no way to vent my frustrations; the program
was new and had problems and it was too much for my first job.
Job title positions held since graduation (respondents listed all jobs
held, yielding more jobs [54] than respondents [25]): child care
counselor or worker (19); social worker (5); mental health worker (3);
school teacher (5); substance abuse counselor (2); family counselor for
Youth Services Bureau (1); housewife (1); unemployed (1); other
human service job (3); other non-human service job (13).
Current Job Responsibilities (some respondents indicated more than one
responsibility): direct service (13) supervision or administration (4); case
work (8); other (6); not presently involved in youth services work (9).
Type of clients served and age group: emotionally disturbed boys;
abused, neglected, dependent, court related children; status offend-
ers and delinquents; court referrals, full care elderly; retarded adults;
troubled teenage girls; court ordered juveniles with suspended
sentences; troubled youth and families; probation and youth services
center, mental health referrals.
Type of setting (current position): group home (1); child care center (2);
residential treatment center (2); mental hospital (2); correctional facili-
ty (3); health care center (1); rehabilitation center for retarded adults
(1); apartment-based program for troubled girls (1); workshop for han-
dicapped (1); youth services bureau (1); specialized foster care program
(1); adolescent day treatment program (1); detention center (1); other
(4).
Selected additional comments on present job.
A great job experience; I have learned to deal with agencies, schools,
and caseworkers; it is a shame I could not find a job in my major
field; I could not do this as a long term job; I can do youth services
only as a part time job—I need a good full time job to support myself;
I changed to banking because I could not find a youth services job in
this area; much of my youth services work can easily be transferred
to work with the elderly.
Average salary (n = 18).
a. range = $6,900 (plus room and board) to $19,000

(seven had salaries between $13,000 and $19,000)
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b. mean = $11,725
c. median = $11,000
29. Number of hours worked per week:
a. range = 15 (pt) to 96 (4 days live-in per week)
b. mean = 45
30. Degree of satisfaction in your work:
Very satisfied (10)
Moderately satisfied (7)
Dissatisfied: (1) (respondent could not find YS job)
No reply (7)
E. Additional Suggestions
31. Comments on improving the Youth Services major: (of 19 specific sug-
gestions, nine are listed here): a. Professors should have more clinical
training; b. internship should be much more closely monitored; c. we
need more of a business background; d. the most valuable experience
was the urban semester; e. I believe the program is tops in our field; f. I
would like to see a graduate program (in YS) at Wesleyan; g. we need a
course on documentation (i.e., ways to write goals/plans, in the pre-
scribed jargon of the ‘‘state’); h. writing skills in assessing problems
and case studies; i. more preparation for upward mobility in system.

Discussion

The Youth Services major was created at West Virginia Wesleyan Col-
lege to serve three purposes: a) to provide a more direct means than the
traditional sociology major for entering a human service field; b) to pro-
vide a sound educational base for those working with troubled children; c)
to provide an experiment in education for human services professions. The
authors believe that the program has been successful in all three regards.

Alumni responding to the survey indicate a high degree of satisfaction
with the program and with the jobs they have entered upon graduation.
The program has not, however, had a significant impact upon enrollment
at the college.

The directors (authors) of the Youth Services program have attempted
to keep in touch with graduates to elicit their suggestions from the field.
Because the program is unique in academia, there are no models to follow,
and it is especially important to hear feedback from alums.

Several questions were answered which could not be treated here, par-
ticularly those regarding specific courses. Those responses have been con-
sidered in the continual development of the program.

It is hoped that this program may someday be a model for others who
wish to provide better education for persons wishing to provide direct ser-
vices to troubled children, and this paper is presented to that end.
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