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centage of area covered with standing water, (6) depth of standing
water, (7) presence of a stream in or near the wetland, and

(8) presence of highway runoff or mine drainage into the wetland.

The majority of existing wetlands were wet meadows or cattail
wetlands. Size ranged from 0.1 to 73.2 acres. Most wetlands were
characterized by the following features: (1) oblong in shape,

(2) parallel to highway, and (3) no standing open water. The
presence of the highway caused the formation of 60 of the 96 wetlands.
Forty-nine wetlands had a Stream associated with them and 53 received
direct runoff from the highway. Emergent narrow-leaf hydrophyte was
the most frequently occurring vegetative growth form and cattails
(Typha spp.) and alder (Alnus spp.) were the most abundant plant
species. Marsh, riparian, shrub swamp, and wooded swamp wetlands had
the highest aesthetic value. Variables correlated with high
aesthetic value were: (1) large size, (2) alder-dominated vegetation,
(3) diverse vegetative life form, (4) standing water pPresent, and

(5) dead trees or "snags" present.

SUMAN SINGHA AND TARA AUXT BAUGHER. Division
of Plant and Soil Sciences, West Virginia
University, Morgantown, WV 26506. Comparative
seasonal variations in foliar nutrient
concentrations of two apple and peach cultivars.

This study was undertaken to compare 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 cvs. Red Delicious and York, and peach cvs. Redhaven and
Loring. Nutrient concentrations were determined with an ICP
Spectrograph. 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. Seasonal nutrient trends
in the two peach cultivars were similar, but unlike apples, nutrient
differences between them were 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
pProcessing markets, or to variations in cultivars per se.

ROGER SEEBER, ROSEMARIE BENTO & D. F. BLAYDES
Dept. of Biology, West Virginia University,

Box 6057, Morgantown, W. Va., 26506

Possible Purine Interactions in Plant Growth

sttems

Nicotiana glauca callus cultures grow rapidly on
Miller's medium with (K napthalene acetic acid (NAA), 2.0 mg/1
as an auxin. Under these conditions our cultures do not require a
cytokinin and at 0.5 mg/1l. kinetin is inhibitory.

Interactions between purines, both hormonal (kinetin) and non
hormonal (adenine) is of interest. In callus culture experiments we
find that adenine 60 mg/1) is not as inhibitory as kinetin and that
when adenine (50 mg/1.) and kinetin (0.5 mg/1) are added
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simultaneously the inhibition is slightly greater than when kinetin is
added alone. ; :
ertain cultivars of Lactuca sativa cv Grand Rapids require

either red light or cytokinin for germination and we will present

data on the interaction of purines in the germination of the seed.
The role of the purines (hormonal and non hormonal) will be

discussed especially with reference to plant development.

WILLIAM W. MUCKLOW, HABEEB RANA. West Virginia
State College, Institute WV 25112.

The Enucleation and Cross Transplantion of
Amphibian Nuclei.

The technique of the enucleation of amphibian nuclei was initially
developed by Briggs and King done in the early 1950's. The technique
of the enucleation of the haploid egg is taken from the process as
discribed by J.P. Gurdon. The project now being undertaken is the
eventual cross transplantion of amphibian nuclei between irradiated
eggs of different species. The question is, "Does a part of the
irradiated egg other than the nucleus, play any direct role in the
development of the organism?"

The technique of interspecific chimerism (the using of more comman
organisms as surregates to embryologicly develop more rare species)
has been achieved in mammals, but as of yet not in amphibians. It is
hoped that the project now being undertaken will eventually lead to
more and better understandings of the processes of development.

While we intend to cross transplant nuclei, we also intend to observe
the effects of using different types of tissue in transplantion.

Work by Briggs and King into the use of differentiated tissues have
raised some questions, as to the usage of more specialized cells in
transplantion. Hopefully, the work being done will answer the
question of cellular speciality, and whether more specialized cells
(i.e. muscle, and nervous) have lost their genetic makeup of the
organisms in trade for their specialization.

VERNON E. REICHENBECHER, JR., Dept. of Biochemis-
try, Marshall University School of Medicine,
Huntington, West Virginia 25704.

Lectin-resistant mutants of Chinese hamster cells.

Abrin, ricin, and modeccin are toxic lectins derived from the
jequirity bean, the castor bean, and Modecca digitata roots, respec-—

tively. Each Loxiu consists of Lwo polypeptidc subunits linked by
a disulfide bond. The B subunit is responsible for binding to galac-
tose residues on the cell surface. Following internalization, the

A subunit enzymatically inactivates 60S ribosomal subunits. In this
study, lectin toxicity towards Chinese hamster lung (CHL) and Chinese
hamster ovary (CHO) cells was examined and lectin-resistant mutants
of the two cell lines were selected. Abrin completely inhibited
colony formation by CHL cells at a concentration of 3 ng/ml, while

30 ng/ml abrin was required to kill CHO cells. Modeccin proved toxic
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Geology

MATTHEW B. WATSON, KENT ADKINS, GREG A. SMITH,

AND RONALD L. MARTINO, Department of Geology,
Marshall University, Huntington, West Virginia,
25701. Sedimentology and Paleohydrology of the
Fluviodeltaic Conemaugh Group (Late Pennsylvanian)
along the Big Sandy River, West Virginia -
Kentucky.

The Conemaugh Group of West Virginia has been interpreted by
previous workers as consisting of a lower delta plain assemblage of
facies - the Glenshaw Fm. - succeeded by upper delta plain deposits of
the Casselman Formation. Extensive new exposures of the Gienshaw and
Lower Casselman Fms. along Kentucky Rt. 23 south of Cattletsburg
complement existing localities near and along the Big Sandy River
providing an unusually complete 3-dimensional perspective of the
local depositional history and paleogeography. At least 3 trans-
gressive-regressive cycles averaging 49m thick are present within the
Glenshaw Fm. 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 strati-
graphic interval. These differences may be explained by a higher
rate of terrigenous influx and basin subsidence and more proximal
location for the study area than for more northerly localities.

Exceptional outcrops of several paleochannel sandstones with
epsilon cross-strata provide width and depth values for lower delta
plain distributaries and upper delta plain alluvial channels. Width/
depth ratios (channel form indices) are then used to estimate paleo-
hydraulic and paleogeomorphic characteristics of the respective
channel systems. Among these, the Grafton Sandstone of the lower
Casselman Fm. contains fluviodeltaic channels whose morphology and
hydrology are compared with previous estimates for the same deposi-
tional systems 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.

WM. CHRISTOPHER ALGER, Department of Geology and
Geography, West Virginia University, Morgantown,
West Virginia 26506. Petrography of the Upper
Devonian Chemung and Hampshire Formations,
Elkins, WV

The upper Devonian 'Chemung' and Hampshire siltstones and sandstones,
exposed east of Elkins, West Virginia represent a progradational
shelf to nearshore to shoreface to fluvial sequence. Thick fluvial
sandstone units in the upper portion of the section are rare.
Commonly only thin, fine-grained sandstones are observed surrounded
with red mudstones. The shoreline and nearshore sediments are
believed to represent a segment of a tidally dominated coastline with
strong storm influences. The more distal shelf deposits are
characterized by repetitive fining and thinning upward turbidite
sequences.
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WILLIAM H. GILLESPIE, Dept. of Geology, West Virginia
University and U. S. Geological Survey, 916 Churchill Circle,
Charleston, WV 25314, LARRY RHEIMS and LARRY
BARNETT, Alabama Geological Survey, Tuscaloosa, AL
35401, and CORTLAND F. EBLE, West Virginia Geological
and Economic Survey, Morgantown, WV 26505. Plant
biostratigraphy of the coals of Alabama ( Pottsville, Pennsyl-
vanian).

The cooperative coal quality sampling program of the United States and
Alabama Geological Surveys has resulted in the collection of hundreds of plant mega-
fossils and dozens of coal samples from outcrop locations, surface mines, and deep-
well coring operations in the Warrior and Cahaba coal basins of Alabama. The analyses
of these materials, from throughout the several thousand feet of geologic column, all
indicate that the relative age of these strata is Lower Pennsylvanian (=New River) when
compared with the Proposed Pennsylvanian System Stratotype of Virginia and West
Virginia, and Westphalian A when compared with published chronostratigraphic
zonations of western Europe and the Donetz basin. Additional refinement into sub-
zones may be possible when the palynological studies are completed. However,
miospore assemblages from both the oldest coals (J-group and older stringers) and the
youngest coals (Brookwood and Guide) clearly indicate that the strata are neither the

oldest nor youngest Westphalian A; rather, they occur in the middle portions of this
age zone.

ALISON M. BELL, Dept. of Geology, West Virginia
University, Morgantown, West Virginia 26506.
Identification and Correlation of Fluvial
Terraces in the Upper Shenandoah Valley.

Field studies in Rockingham County, Virginia, have revealed a
sequence of terraces flanking the South Fork of the Shenandoah River.
The terrace deposits are underlain by Cambrian and Ordovician
carbonates, shales, and sandstones. Identifying and correlating
different aged terrace surfaces is complicated in several ways by
karst solution of the carbonate bedrock. Firstly, the uneven karst
reduction of surface elevations results in terrace deposits of
similar age existing at different elevations above the present river.
Secondly, colluviation of the alluvium due to karst collapse mixes
the fluvial deposits. Lastly, many of the soil profiles contain a
lithologic discontinuity; the in situ chemical weathering of the
carbonate bedrock produces a residual clay subsoil beneath a
pedogenically active alluvial soil. The alluvial soil may be removed
by physical processes, or become incorporated into the subsoil, and
the profile appears to become predominantly residual through time.
The latter process reduces the usefullness of soil units as terrace
indicators.

This study attempts to identify variables within soil and
sediment profiles that can be used to correlate terrace deposits of
unknown age. A terrace chronosequence is used to establish those
variables that exhibit trends with time. Clay mineralogy will be
studied throughout individual profiles, and compared with profiles
representing different aged deposits. Trends in clay mineralogy
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conjunction with field study of an outcrop near Rowlesburg, West
Virginia, have allowed these units to be better understood.

The facies present at Rowlesburg consist of brown marine shales of
the Upper Chemung Formation; shoreline sandstones, dark shales and
marine-influenced redbeds of the lower Hampshire Formation, fluvial
sandstones and terrestrial redbeds of the Upper Hampshire Formation;
and grey, tabular, marine fossiliferous sandstones and siltstones of
the Pocono Formation.

Subsurface units from the Warren/Bayard interval up through the Weir
have been recognized in outcrop. Warren sands are relatively clean
and coarse and represent shoreline systems. Thin sands and redbeds
with occasional brackish water fossils indicate back-barrier
conditions for the equivalents of the Fourth and Fifth sands.
Fluvial environments for the Gordon and Thirty-Foot equivalents are
suggested by lenticular sands with cut-and-fill features interbedded
with pseudoanticlined red mudstones. Hampshire Formation redbeds
abruptly stop at the top of the Thirty-Foot interval and are overlain
by open marine sandstones of the Fifty-Foot interval. This
transgression culminates in a thick brown shale and siltstone
interval just above the conglomeratic Gantz. Above this shale and
just below the Greenbrier Limestone is a massive sand with fluvial
characteristics correlating to the Weir interval.

WILLIAM H. GILLESPIE, Dept. of Geology, West Virginia
University and U. S. Geological Survey, 916 Churchill Circle,
Charleston, WV 25314, THOMAS CRAWFORD, Dept. of
Geology, West Georgia College and U. S. Geological Survey,
Carroliton, GA 30117, and CORTLAND F. EBLE, West
Virginia Geological and Economic Survey, Morgantown, WV
26505. Plant biostratigraphy of the coals of Georgia ( Potts-
ville, Pennsylvanian). :

Coal samples, along with associated plant megafossils and invertebrate fossils,
from the Pennsylvanian System in northwest Georgia were collected during an inten-
sive geologic mapping program of several years duration, sponsored by the United
States Geologicel Survey. The palynological asswuublages from ine eleven coals, and
their associated plant megafossils, indicate that the strata in question are all of Lower
Pennsylvanian age (=New River) when compared with the Proposed Pennsylvanian
System Stratotype of Virginia and West Virginia, and Westphalian A when compared
with European chronostratigraphic zonations. Although some of the plant megafossil
and miospore taxa may be of local significance only, zones of equivalent age are
identified worldwide by the Lyginopteris hoeninghausi-Nueralethopteris pocahontas
megafossil assemblage and the Schulzospora rara-Radiizonates striatus palynological
assemblage, which characterize these strata. Additional work in progress may result
in further refinement into subzones. The lithological and fossil evidence, which
indicates a gradual transition from the underlying Upper Mississippian Pennington
Formation, raises the question of whether Pocahontas-age sediments were ever
deposited in this part of the Appalachian basin.
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Penetration Proctor Compaction 0.5458 4/31  3.1177 9.3118  0.0000 s
Energy, Water
Content, Dry
Density, Vane Shear

Note: An F-test was utilized to test for statistically significant relationships
among the various engineering parameters assoclated with the silty-clay
samples derived from the Richmond area. The assigned alpha for a two-tailed,
nondirectional test was used before each specific hypothesis was considered
significant. However, a correction for multiple comparisons was deemed
necessary in a nusber of cases in the hypothesis testing process. The
alpha level was corrected using the Newman and Fry (13) Method. The following
are the corrected alpha levels:

a 0.0125 d 0.05
b 0.0167 e denotes hypothesis approaching statistical signifi-
c 0.025 cance at the 0.05 alpha level for a two-tailed test

RICHARD D. BEGLEY, Division of Technology, Fair-
mont State College, Fairmont, West Virginia 26554
and A. WAHAB KHAIR, Dept. of Mining Engineering,
West Virginia University, Morgantown, West Virgi-
nia 26505. Determination of mechanical properties
of coal/rock”specimen using laser holometry and
nondestructive tests.

Nondestructive tests were performed on coal and rock specimen
in order to investigate their physical material properties such as
Poisson's Ratio, Young's Modulus, anisotropy and inhomogeneity.. The
tests were performed in order to analyze the feasibility of utilizing a
fairly new optical technique of displacement analysis called hologra-
phic interferometry (holometry), in these types of experiments.

This technique, which was not practical until after the laser
was invented in 1960, has been widely accepted as a valuable technique
of surface displacement analysis. However, holometry has been applied
to rock mechanic experiments only recently and therefore, only limited
documentation is available. But the technique has a high potential in
rock mechanics because a full field quantitative displacement analysis
can be performed on any object as long as optical access is provided.
This capability eliminates the need for surface instrumentation such as
strain gages.

The experiments consisted of uniaxial compression tests per-
formed on cubical and cylindrical coal and rock specimens. Sequential
holographic interferograms were constructed at various stages during
the loading process while surface strains were monitored by strain
gages. The resultant interferograms were analyzed quantitatively and
qualitatively and compared to displacements recorded by the strain
gages.

This paper will describe the experimental procedures and
results and will also present typical interferograms that have been
recorded.
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Psychology and
Social Science

CHARLES W. HENNIG, WILLIAM C. STEINHOFF
and JEANNE V. BOOTH, Psychology
Department, Salem College, Salem, West

Virginia 26426. Differential effects b
Serotonin on the susceptibilit and the
duration of immobility responses 1in

chickens.

Tonic immobility is a form of motor inhibition which
can be induced in various species by physical restraint.
Several studies have implicated the serotonergic system
with this immobility response, but injections of this
chemical have had varied effects on duration of tonic
immobility. Moreover, it is unclear whether the action
by serotonin on the immobility response is produced
through central or peripheral mechanisms. The present
study attempts to answer this question and interpret
other unexplained effects by serotonin on immobility.

The subjects were 54 Production Red chickens. Half
the animals were tested at 10 days of age and the others
at 45 days. The chickens in each age condition were
subdivided into three equal groups which received IP
injections of water, 0.5 mg/kg of serotonin, or 15.0
mg/kg of serotonin. The number of inductions required to
produce immobility and the duration of each response were
recorded. Statistical analyses revealed that high doses
of serotonin made immobility easier to induce, regardless
of age; while serotonin had no effect on immobility
duration at 45 days of age, but produced biphasic effects
on duration of immobility with low and high dosages of
serotonin in younger chickens.

The present results suggest that susceptibility to
immobilization is due to a peripheral effect, since it is
unaffected by the formation of the blood-brain barrier at
about 4 weeks of age, while the biphasic effects on the
duration of immobility are probably central since they
are blocked by the completion of this barrier.

AUGUSTINE J. KELLIS and ALBERT R. BUCKELEW, JR.,
Dept. of Biology, and JOHN H. HULL, Dept. of
Psychology, Bethany College, Bethany, West
Virginia 26032. Use of growth hormones by
weightlifters in the upper Ohio Valley.

Male and female weightlifters at four upper Ohio Valley gyms
were administered questionnaires designed to measure their use of
anabolic steroids. knowledge of anabolic steroid side effects. and
why they lifted weights. About one-third of male respondents, but
30













PROCEEDINGS OF THE WEST VIRGINIA
ACADEMY OF SCIENCE

INSTRUCTIONS TO AUTHORS
Revised February 1982

1. General Policy

The publications policy of the Academy is intended to implement
the goal of publication of the Proceedings by the Academy, namely,
stimulation of research on the part of West Virginia scientists and
Academy members by providing an outlet for publication of their
research results. Within the limits of available resources, the Academy
will attempt to maximize the number of articles it can publish, while
maintaining standards by the peer review process. Where selection
must be made, the sole criterion for judgment shall be the quality of
the research involved. Articles of a local or regional nature, as well as
those of broader scope, will be encouraged. Articles will not be
discriminated against because of their subject matter, as long as they
satisfy the requirement of the By-Laws that they be “. . . of a scien-
tific nature” (Section VII, Article 1).

The Academy will consider papers that report the results of original
research or observation. The Academy will not publish papers that
have been published elsewhere. Each manuscript will be reviewed by
the Publications Committee and by referees. Manuscripts longer than
15 pages* of double spaced typed copy normally will not be accepted.
Membership in the Academy is a requirement for publishing in the
Proceedings. In the case of joint authorship, at least one author must
be a member of the Academy, and the author presenting the paper
must be a member of the Academy. No author, or co-author, may sub-
mit more than two papers for any volume of the Proceedings. Or-
dinarily, papers offered for publication must have been presented at
the annual meeting of the Academy. Publication is not automatic. The
Proceedings editors also solicit outstanding expository papers.

2. Preliminary Abstract

A preliminary abstract, summarizing the results of the investigation
must accompany the application for a place on the program of the an-
nual meeting. The preliminary abstract must be typed on a special
form, available from the Academy officers or editor, and will be
published in Number 1 of the volume for that year. The submission
fee for the abstracts is $2.00 for each abstract.

3. Organization of Manuscripts

Each manuscript shall start with an abstract (no more than 250
words) which should summarize the primary results. The following se-
quence is suggested for organizing a paper: Introduction, Materials

*The 15-page count refers to typewriter text and pages of figures, graphs,
photos, and abstracts.
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and Methods, Results, Discussion, Acknowledgments, and references
cited. With the exception of the introduction, each division of the
manuscript should be labelled. Sub-headings may be used. In general,
the introductory abstract will replace a summary. This abstract
should be suitable for sending to international abstracting services for
immediate publication in the event that the paper is accepted for
publication in the Proceedings.

4. By-Line
The author’s name, department, institution, city, state, and zip code
should follow the title.

5. Form

Manuscripts shall be typed double spaced on white bond paper. A
dark undamaged ribbon should be used on typewriters in order to pro-
duce clear copy for the editor and the printer. Pages of copy should be
numbered consecutively in the top right-hand corner of each page of
the manuscript, preceded by the author’s last name. Two copies, the
original typed copy and a Xerox, together with a set of original
photos, figures and/or drawings, should be given to the Section Chair-
man on the day of the Annual Meeting. Each table or figure should be
supplied with a legend sufficiently complete to make the table or
figure intelligible without reference to the text. Footnotes may be
used in connection with tables and figures where necessary and may
save space. Footnotes should be avoided wherever possible in the text
itself. Complicated formulas should be prepared with care in a form
suitable for camera copy reproduction. Avoid such formulas in a line
of text.

6. Illustrations and Special Symbols

Line drawings should be carefully made on good rag paper for direct
photo reproduction. Each figure should be numbered. While drawings
may be of any convenient size, they will be reduced to 3 x 4 inches.
Letters, symbols, and figures should be not less than 1 mm. high after
reduction to printing size. In exceptional instances, a full page draw-
ing (42 x 62 inches) may be used. Either original drawings or glossy
photographs (mounted on illustration board with rubber cement) may
be submitted. Photographic prints should be on glossy paper and have
good contrast. Each drawing should be labelled on the back with the
author’s name and the appropriate legends. Camera copy will be used
to reproduce mathematical formulas as far as practicable.

7. Literature Cited
References shall be collected at the end of the manuscript as
‘“Literature Cited,” and must be cited in the text.
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Morgantown, WV 26505
(304) 296-0078

e Printer of laboratory manuals, handouts, pamphlets,
programs, and early edition texts.

e Complete composition, graphics, layout, printing, and
binding services.

* Small or large quantities of any job.

¢ Quick, inexpensive, and of high quality.

e Contact us for quotes, samples, and time schedules.
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New Nikon Optiphot-Pol and Labophot-Pol
polarizing microscopes:

These two surprisingly affordable microscopes utilize
exclusive strain-free CF optics to deliver polarizing

images of remarkable contrast, brightness and clarity.

The sturdy stand and stage assemblies are so well
designed that sharp focus is maintained even during

manipulation or adjustment. Once centered, the objec-

tives remain in perfect alignment without drift.

Nikon Labophot laboratory

microscope:

New Nikon CF optics, plus sealed roller-
bearing coaxial coarse and fine focusing.
Built-in Koehler-type/halogen illumina-
tion. High-eyepoint eyepieces with indi-
vidual diopter adjustment. Completely
new ultra-rigid body. Accepts many
accessories plus Nikon photomicro-
graphy system.

Extend your vision

with Nikon

Nikon Alphaphot laboratory/student microscope:

Neyvly designed CF-E acromat
objectives in quadruple rotating nose-
piece. Wide field high eyepoint eye-
pieces, interpupilary and diopter ad-
Justment. Abbe condenser. Substage
rack & pinion gearing. Graduated
mechanical stage with coaxial |ow-
pqsntion controls. Built in illuminator.
Priced to fit the most modest budget.

Preiser Scientific

900 MacCorkle Avenue, S.W. Charleston, West Virginia 25303 Telephone: 304 / 3444031

804 N. Miami Boulevard
Durham, North Carolina 27703
Telephone: 919 / 688-5583

10101-D Bacon Drive
Beltsville, Maryland 20705
Telephone: 301/ 937-5150

Nikon Optiphot research microscope:

New CF optics for unequalled bright-
ness, color fidelity. Coaxial coarse and
fine focusing on roller bearings. True
Koehler illumination system needs

no adjustment during magnification
changes. Removable 5-place nosepiece.
Five body tube alternatives. Totally com-
patible with Nikon photomicrography

system.

94 Oliver Street
St. Albans, West Virginia 25177
Telephone: 304 / 727-2902

1500 Algonquin Parkway
Louisville, Kentucky 40201
Telephone: 502 / 636-3307




We can make your job a lot easier.

If you teach science, you'never seem to have enough
time, and you can't afford to waste it with routine chores
like ordering classroom and lab materials. You need a
convenient source for useful, proven products, and above
all, reliable service and sound advice to back them up.

Make Carolina your one-stop source for science
teaching supplies. We stock over 30,000 top-quality
items, so you're sure to get what you need, at competitive
prices. And our professional staff has the expertise and
dedication to make sure you get what you need when you
need it—our service is unsurpassed.

When you put together your next order, make your job
a lot easier. Order from Carolina.

Garolina Biological Supplv Gompany

2700 York Road Box 187
Burlington, North Carolina 27215 Gladstone, Oregon 97027







