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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-
stqte-of—the-art optical performance coupled ons with competitive brands (if available at
with precision-crafted mechanical compo- all).

Standard Micromaster

Locked-on student-proof com-
features include:

ponents. Such as eyepieces and
stage clips.

Wide Field Eyepleces. With
pointers. Easier to use than old-
fashioned Huygenian type be-
cause they provide 25-40%
greater field of view, plus their
higher eye relief means greater
viewing comfort. Even for eye-
glass wearers.

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-
tiori. On bodies, arms and bases.

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.

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

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

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

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
nosepiece models.

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

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
to come.

Bulit-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.)

Service. For your Micro-

master is as close as your
telephone. Just call toll free
800-242-3772 (in PA)
800-245-2230 (outside PA)

Within Area Code 412 Call
963-3300

Complete range of accessories and
replacement parts. Genuine Micro-
master parts right down to the tiniest
set screw are available from Fisher.
(Parts lists and parts diagrams are avail-
able upon request.)

Insist on Micromaster
Yours exclusively from Fisher Scientific






















































able and thereby makes reliable treatment possible. These data,
and subsequent treatment, make long-lasting resolution of
symptoms objectively monitorable with the Mandibular Kinesio-
graph (MKG 5-R). The Myo-monitor, a transcutaneous electrical
neural stimulation device, (TENS), is a therapeutic device that
painlessly induces relaxation of hyperactive or spastic muscles.
TENS is not a pain suppresant. Electrical stimulation is applied
over the area bilaterally between the condyle and coronoid pro-
cesses of the mandible. It stimulates the mandibular division of
the fifth cranial nerve, as well as the seventh cranial nerve, lo-
cated superficially. The amplitude of stimulus is adjusted by the
operator to provide the minimal stimulus that produces a palpa-
ble rise of the mandible. This is considered a clinical threshold of
muscle contraction.

In our study, all patients were checked for spastic pterygoid
muscles by a TENS device to assure a relaxation of these muscles
prior to evaluation with a Kinesiograph. The Kinesiograph enables
the three-dimensional positioning of the Mandible in space. From
the Kinesiograph information on positioning, physiological occu-
lusal splints were constructed.

A list of 187 symptoms that were monitored for possible re-
lief by proper TMJ treatment are quite varied. This has been
shown by a variety of studies mainly in the U.S. and in Japan.
The results of these earlier studies will be discussed in relation to
our findings.

J. LAURENCE DAVIS and JOHN BURNHAM,
Division of Functional Biology, West Virginia
School of Osteopathic Medicine, Lewisburg, West
Virginia, 24901. Effects of oxvgen tension on the
binding of glucose to hemoglobin of human
erythrocytes.

Formation of the glycosylated hemoglobin, HbAlc, occurs via two
sequential, nonenzymatic reactions in erythrocytes. Glucose binds
reversibly to the N-terminal amino group of a beta chain to produce the
aldimine intermediate, pre-HbAlc, which slowly rearranges to the stable
ketoamine product, HbAlc. The rate of formation of HbAlc in human
erythrocytes incubated under anaerobic conditions has been reported to
be twice the rate under aerobic conditions. In order to determine the
cffect of oxygen tension on the steady state concentration of
pre-HbAlc, we incubated erythrocytes with glucose at high and low
oxygen tensions. Erythrocytes isolated from human blood samples were
suspended in a medium containin§ 1000 mg/dl glucose, 144 mM Nat, 5.4
mM K¥, 1.8 mM Ca**, 0.8 mM Mg**, 125 mM CI", 26 mM HCO,", 1.0
mM phosphate, and 0.8 mM sulfate. Using a shaker bath, incubations
were carried out for 6 hours in flat culture bottles with a gas mixturc
flowing over the agitated surface of the cell suspension. The aerobic
gas mixturc contained 20% 0, 5% CO,, and 75% N,, and the anacrobic
gas mixture contained 5% CO,, and 95%/0 N,. A portion of each sample
of erythrocytes was also incubated in a glucose-frce medium to remove
prc-HbAlc. At the end of the incubations, pOz, pCOz, and pH of the
suspensions were measured, and glycosylated hemoglobin was assayed by
column chromatography which measures both prec-HbAlc and HbAlc
togcther. Prc-HbA Ic concentration was calculated for the cells
incubated with glucose by subtracting the valuc for the cells incubated
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Ecology

WM. JAMES ARNOLD, Four-Pole Research Associates,
409 Grand Boulevard, Huntington, WV 25705. A
Notable Occurrence of the Bronze Copper

Hyllolycaena hyllus (Cramer), at Greenbottom
Swamp, Cabell County, West Virginia (Lepidoptera,
Lycaenidae) .

The Bronze Copper butterfly, Hyllolycaena hyllus (Cramer), 1775,
was found to occur in Cabell County, West Virginia, at Greenbottom
Swamp (38°35’35"N, 82°14’55"W, elevation 550 feet). This is the
first known record of the species in southwestern West Virginia. H.
hyllus is a northern species ranging from the Northwest Territories
south to Colorado, east then northeast from western Kentucky across
Ohio to Newfoundland and then down the coast to Maryland.

Heretofore, it had been documented in West Virginia only from the
northern panhandle until reported by T. J. Allen (WV-DNR) in 1985-87
from Randolph County in the Allegheny/Central Highlands, from Marion
and Monongalia counties in the northern hills, and from Brooke County
in the northern panhandle. The Greenbottom site lies more than 100
miles from the nearest previously recorded West Virginia site. No
records are known from localities in nearby Kentucky and Ohio
counties.

Five individuals were observed during a visit in July 1987,
patrolling or perching along a shady fence row and at the edge of a
creek-side woodlot. Two, a male and a female, were taken as voucher
specimens on July 18, 1987. H. hyllus appears near marshes, streams,
ponds and wet meadows over neutral to alkaline soils. Its
caterpillars are reported to feed mostly on dock plants, Rumex,
particularly curly dock, R. cris , observed at the swamp; and R.
verticillatus, swamp or water dock, reported from Cabell County and
possibly present at Greenbottom. The species appears in two broods
across the warmer parts of its range, June-July and August-October,
but none was seen in three visits at the swamp during September 1987,
(a very dry year).

The locality is on the floodplain and within one-half mile of the
Ohio River, situated at a shrub marsh and snag swamp along a small
stream running through what remains of an 18th century historical
land grant plantation. Despite pressures from long term adjacent
cultivation and marginal inroads from railroad and highway
construction, the site remains one of startling biological diversity
and interest. It was recently acquired by the Army Corps of
Engineers in mitigation for wetlands habitat destruction at a
project. The Bronze Copper has been described by Klots as, "Not
uncommon, but quite local." It has been described by West Virginia
authorities as "rare" in abundance and "of scientific interest" and
"habitat restricted". Its present disjunct distribution probably
reflects a growing trend throughout its range, the effects of
development, habitat destruction and encroachment upon wetlands.

The Cabell population occupies the lowest elevation of any in the
state and appears to rival the one of Randolph for the distinction of
being the southernmost in West Virginia, and if that is true, the
most southerly Appalachian population of Hyllolycaena hyllus.
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BRIAN HAGENBUCH, Plant Protection Programs,
West Virginia Department of Agriculture,
Charleston, WV, 25305, JAMES AMRINE, and
TERRY STASNY, Division of Plant and Soil
Science, West Virginia University, Morgan-
town, WV 26506. Distribution of rose ros-
ette disease of multiflora rose and its
eriophyid mite vectors in the United
States.

Multiflora rose is regarded as the most serious weed
pest of agricultural land in West Virginia. A 1981 census
indicated that approximately 26,013 ha (at least 25%)  of

ground surface were infested with multiflora rose. Thus
far, chemical and cultural practices have not been effect-
ive in controlling the noxious weed. Rose rosette, a

disease of poorly known etiology, has been found killing
multiflora rose in the midwestern United States and has
gradually been spreading eastward. The disease, transmitted
by the eriophyid mite Phyllocoptes fructiphilus, has shown
considerable promise as a natural biological control agent.
In 1986, the West Virginia Department of Agriculture and
West Virginia University initiated a cooperative research
program on rose rosette, the eriophyid mite vectors, and
other arthropods associated with multiflora rose. In 1987
and 1988, rose rosette surveys were conducted in 11 other
states as part of the National Cooperative Agricultural
Pest Survey Program. To date, rose rosette has been found
in 13 states and Canada, and P. fructiphilus from 11
states. Although surveys have not revealed the presence of
rose rosette in West Virginia, P. fructiphilus was found in
31 counties throughout the state, and another potential
vector, Phyllocoptes rosarum, was found in 30 counties.
The presence of these mites indicates that rose rosette
should be able to become established in West Virginia,
whether by natural spread or artificial introduction.
Because 1little is known about the disease and mites,
current efforts are focusing on alternate hosts Bf . TosSe
rosette, isolation of the disease organism, and host-mite-
pathogen interactions.

BRIAN HAGENBUCH, MICHAEL THOMAS, Plant
Protection Programs, West Virginia Depart-
ment of Agriculture, Charleston, WV, 25305,
TOM McCUTCHEON, and JOSEPH WEAVER, Division
of Plant and Soil Sciences, West Virginia
University, Morgantown, WV, 26506. Species
composition, distribution, and flight peri=
odicity of adult Phyllophaga (Coleoptera:
Scarabaeidae) in West Virginia.

Approximately 152 species of Phyllophaga, commonly
known as May or June beetles, exist in North America,
primarily in the northeastern United States. The larvae,
or white grubs, feed on the roots of grasses and cause
considerable damage to pastureland, golf courses and home
lawns. Some adults are considered pests of shade and
forest trees, ornamentals and fruit trees. Blacklight
traps were monitored at various locations across the state
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and evaluate spatial pattern. Departure of observed nearest
neighbor distances from the random situation is tested with a
percentile distribution Chi-Square analysis.

JOHN C. LANDOLT, Div. of Science and Mathematics,
Shepherd College, Shepherdstown, West Virginia
25443 and STEVEN L. STEPHENSON, Dept. of Biology,
Fairmont State College, Fairmont, West Virginia
26554. Distribution patterns of cellular slime
molds in forest soils of West Virginia.

A study of the occurrence and distribution of cellular slime
molds (CSM) in forest soils of West Virginia was carried out during
the 1985-88 field seasons. Samples for CSM isolation were collected
from 21 different study sites. The latter included examples of all
of the major forest types that occur in the state and ranged in
elevation from 146 to 1210 m. Twelve different species of CSM were
isolated. The average number of species isolated at a given study
site was 6.6, and the mean number of clones/gram of wet soil was
140. Based on importance values calculated from pooled data for
all study sites within each of three different elevation ranges,
several of the more widely distributed and abundant species have
distribution patterns that show a response to elevation. For
example, Polysphondylium violaceum, Dictyostelium minutum, and D.
purpureum become less important with increasing elevation, whereas
D. mucoroides and D. discoideum become more important. In general,
absolute densities of CSM are highest in soils at lower elevations
and tend to decrease with increasing elevation.

MICHAEL LITTLE, THOMAS PAULEY and M. DALE ADKINS.
Dept. of Biological Sciences. Marshall University,
Huntington, West Virginia 25701. The extent of
acidification of vernal pools in the Appalachian
Highlands of West Virginia.

During June of 1985 and 1986 we located 22 vernal and overflow pools
in the northern half of the Monongahela National Forest, measured

the pH of these pools, and surveyed their populations of larval
amphibians. These pools contained larvae of Bufo americanus, Hyla
crucifer, Rana sylvatica, Ambystoma maculatum, and Notophtalmus
viridescens, and had pH's which ranged from 3.8 to 8.2 with a mean of
4.8. We located nine vernal and overflow pools in the Cranberry
Wilderness Area of the Monongahela National Forest, sampled their
larval amphibian populations, and measured: dissolved oxygen, air

and water temperature, carbon dioxide, pH, and total alkalinity.

These pools had mean pH's of 6.1, 6.0, and 6.2 and mean alkalinities
of 1.7, 2.5, and 3.5 on June 4, June 17, and July 15 of 1985, respect-
ively. Precipitation in this area had pH's of 4.78 and 4.51 in June
and July of 1985 (West Virginia Department of Natural Resources).
These pools with little alkalinity had relatively high pH's in an area
of high acid deposition. Larvae of R. sylvatica, B. americanus, H.
crucifer, A. maculatum and N. viridescens were identified from these
pools. Although H. crucifer and B. americanus are normally abundant
in the eastern mountains of West Virginia, these species constituted
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terrestrial species (P. cinereus and D. ochroghaeus). Surface densi-
ties of both terrestrial and aquatic forms showed monthly fluctuations.
Only the terrestrial salamanders selected artificial cover objects
more frequently than natural objects. Species composition and density
showed no relationship to aspect and elevation.

S. CRAIG STAMM and E.C. KELLER, JR., De-
partment of Biology, West Virginia University,
Morgantown, WV. Associations of Sdellovibrio

i ot} Il-]_—E ing Lvtic 0 5
with Agquatic Environmental Parameters

A survey was performed at eight river sites in the upper
Monongahela River Basin from August through October, 1988. The
objective of this survey was to examine the frequency of occur-
rence and the environmental relationships of predatory Bdellovib-
rio (and other small bacteria and bacteriophage) in the aquatic
environments. The river sites ranged from Philippi on the Tygart
River to Shinnston on the Westfork River to Morgantown on the
Monongahela River. The water was examined for lytic non-
colony forming bacteria and bacteriophage from water filtered
through 1.2 um Millipore filters and plated in an overlay fashion
with suitable Bdellovibrio host bacteria viz., £ cok (B) (ATCC
15144) and Pseudomonas putida (ATCC 12633). Also,
nonfiltered river water was examined for environmental
parameters such as pH, total bacteria, conductivity, and water
temperature. Once these organisms were isolated and
propagated on their respective host culture, lytic isolates were
placed on overlays of host bacteria which had been mutated to
streptomycin resistance. In all, 370 isolates were recovered
from the £ coli (Ec.) hosts and 343 from the Pseudomonas

putida (Ps.) hosts. Of these confirmed isolates, 72 on Ec. and 113
on Ps. were streptomycin sensitive.

Our studies showed three general levels of Bdellovibrio/small
bacterial isolates. The Westfork River yielded high numbers of
lytic isolates, the Monongahela intermediate levels, and the Ty-
gart low numbers.

The correlation matrices showed high correlations for two
environmental parameters with the numbers of Bdellovirio/
-small bacteria detected. The total number of bacteria had a
correlation of r=0.97 with the number of Bdellovibrio/small bacte-
ria isolates obtained on Ps. The correlation of the number of iso-
lates of Bdellovibrio/small bacteria on the Ec. host with the num-
ber of total bacteria was r=0.89. Conductivity had a correlation
of r=0.94 with the number of isolates of Bdellovibrio/small bacte-
ria on the Ps. host and r=0.87 for the number of isolates of
Bdellovibrio/small bacteria on the Ec. host. Also of interest is the
high correlat ion between most of the historic divalent cation
levels for those sites with the number of lytic Bdellovibrio/small
bacteria present in the river environment.
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Symposium on Upland
Forests

ROBERT E. ACCIAVATTI, Research Associate, and
ROBERT L. DAVIDSON, Collection Manager, Section

of Invertebrate Zoology, Carnegie Museum of Natural
History, Pittsburgh, Pennsylvania 15213.

Snail-hunting ground beetles, family Carabidae, tribe Cychrini, offer
excellent opportunities to study ecological factors influencing insect
zoogeography. These insects possess specialized adult morphology, feeding
behavior and habitat preference to exploit their niche. Their highly
adapted mouthparts help them search for and feed on snails, whereas their
flightlessness and apparent capability for walking at cool ambient
temperatures permits them to remain active within cooler, high-elevation
forests in search of prey and mates. The presence of several species
together at one place suggests different periods of adult activity as a means
of avoiding direct competition for their obligatory predation on snails.
Initial studies concentrated on species occurrence and their periods of adult
activity. Barrier pit-fall traps efficiently surveyed for adult beetles in
several localities within the spruce and northern hardwood forests of West
Virginia at various years from 1981 to 1987. Spatial and temporal
distribution data combined for all localities indicate the presence of three
genera and ten species, including three endemics, in the upland forest
habitat types of West Virginia. The data indicate that Sphaeroderus adults
are widespread and most abundant starting in the spring through the
summer, Scaphinotus adults are more restricted in distribution with
subgenus Scaphinotus (Irichroa) found beginning early in the summer and
subgenus Scaphinotus (Steniridia) midway through the summer, and
adults of Maronetus are widespread and most abundant starting late in the
summer into the autumn.

HAROLD S. ADAMS, Dabney S. Lancaster Community
College, Clifton Forge, Virginia 24422 and
STEVEN L. STEPHENSON, Dept. of Biology, Fairmont
State College, Fairmont, West Virginia 26554.
Decline of red spruce in the upland forests of
West Virginia.

Quantitative data from a number of studies recently conducted
in subalpine spruce and spruce-fir forests throughout the eastern
United States indicate that red spruce has shown a pattern of reduced
growth and increased mortality since the 1960s. The exact cause of
this decline is still unknown, although acid deposition (commonly
known as acid rain) has been suggested as a major contributing
factor, since the affected forests are located in areas receiving
high atmospheric inputs of acidic substances and other pollutants.
However, the possibility that various natural factors are responsible
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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 the first number of the volume for that year. There is a
82 fee for each abstract submitted.

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 (4% x 6% 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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