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Anatomy of a Micromaster' Microscope

When you select Micromaster microscopes for
your classroom, you not only get the finest
state-of-the-art optical performance coupled
with precision-crafted mechanical compo- all).

nents, you also get many features standard on
your Micromaster which are extra-cost add-
ons with competitive brands (if available at

Standard Micromaster
features include:

Wide Fleld Eyepieces. 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.

Three or Four Objectives. Never

Just two. 4X objective
simplifies searching of slide and
makes initial fi on speci-

men easier due to its great depth
of field.

aecmadmxlmmnm-
ble resolution of image. DIN or
ADO design.

retractable 40X
and 100X Prevent
damage to front lens element and
specimen slides in the event of
contact

Stage pre-drilled and
threaded. To accept accessory
mechanical stage.

Bulit-in or locked-on illumina-
tor. On nearly all models. Al 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

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 NA.
with 5 position disc diaphragm on
triple nosepiece models. Substage
focusable 1.25 N.A. Abbe design
with iris diaphragm on quadruple
nosepiece models.

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

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
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Vorhies, Hydroptila amoena Ross, H. waubesiana Betten, Ochrotrichia
shawnee (Ross), Orthotrichia a __ggtfasclella (Chambers) 0. cristata
Morton, Oxyethira coercens Morton, Polycentropus centralis Banks,
and Stactobiella palmata (Ross) are extended into the state. The
number of caddisfly species now known from West Virginia is 185.

TRACY WITT and E.C. KELLER, JR., Dept. of Biology,
West Vu'glma Umversxty, Morgantown, WV 26506.

'A 4 h-mWestVLrgg T

Correlations were determined for 10 genetically inherited traits (freckles,
pigmented iris, bent little finger, Darwin's ear point, widows peak, free ear lobe,
long palmar muscle, tongue rolling, mid-digit hair, and hair type) with selected
county socio/economic, environmental, and mnrtahty variables. The genetic data
were gathered throughout the state from 1983 to 1989 by students from Marshall and
West Virginia Universities and date.

In order to examine the most significant associations, only those relationships
showing a probability of .001 or less were utilized. Of the 10 traits tested, only hair
type, tongue rolling, and Darwin's ear point had probabilities in this range. Ten of
the socio/economic, environmental, and mortality variables were found to be
correlated with these three traits. Further, correlations were also computed to
determine any relationships among the non-genetic variables.

The gene frequency for tongue tolling and the amount of aid to exceptional children

in the public school system resulted in the highest positive correlation observed (.57).

The largest negative correlation (-.47) was found between the gene frequency of hair
type and the proportion of mentally impaired individuals in the county. The
number of individuals with mental disorders served by the Department of
X:lcratiunal Rehabilitation was another variable correlated to the gene frequency of

ir type.
Other carrelations of gene frequencies to other county variables ranged from r =-.47
ml Amung47 é:;re three gene frequencies listed above, correlation values ranged

r=.47to.bl.

MINDY YEAGER, TOM JONES, DONALD TARTER, Dept. of
Biological Sciences, Marshall University, Hunting-
ton, WV 25755 and DAN CINCOTTA, Dept. of Natural
Resources, Elkins, WV 26241. Discovery of the
central mudminnow, Umbra limi (Kirtland), in West

Virginia.

The central mudminnow, Umbra limi (Kirtland), is reported for the
first time from West Virginia. The mudminnow was discovered in the
Greenbottom Wildlife Management Area in Cabell County. This account
represents a significant range extension from the nearest Ohio records
and the first from southern Ohio River drainages east of the Tennessee
River. It was collected in shallow waters of Greenbottom Swamp over

a muddy substrate in submerged vegetation.
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Ecology

ROBERT E. ACCIAVATTI, Research Associate, Section
of Invertebrate Zoology, Carnegie Museum of Natural
History, Pittsburgh, Pennsylvania 15213.

: : W AR

Tiger beetles, family Cicindelidae, genus Cicindela, are diurnal,
terrestrial arthropod predators as both adults and larvae, often dominating
certain microhabitat types. Adults hunt live prey visually by running
rapidly to chase it down. Once captured, the prey is chewed with
elongated, multiple-toothed mandibles. Larwvae build vertical soil tunnels in
which they wait to strike out at nearby prey, usually dragging it into their
tunnels for feeding. Larvae exist in only a narrow range of microhabitats
because of their limited tolerance to physical factors such as soil moisture,
texture and temperature. Adults of most species occur over a wider range
of microhabitats than larvae because of adult dispersal, prey capture, and
escape from predators; however, frequent adult occurrence in certain
microhabitats often reflects conditions most favoring successful oviposition
and subsequent larval survival. While a few species constitute the only
tiger beetle found in certain microhabitats, most microhabitats are occupied
by more than one species, suggesting that differences in adult behaviors,
morphological charactertistics, and seasonal activities can affect the
abundance of sympatric species in certain communities.

Fourteen Cicindela species have been recorded from West Virginia.
Adults of these species can be characterized by their exclusive occurrence in
one or more of the following microhabitat types: dry open sand; moist open
sand; open eroded clay slopes; vegetated clay slopes; forest floor; moist
gravel near water. In microhabitats where prey is limited and of different
sizes, sympatric species adults differ significantly in mandible length
thereby permitting partitioning of available prey. In microhabitats where
prey is abundant and of uniform size, sympatric species adults have similar
mandible length. In West Virginia, two distinctive species specific periods of
adult seasonal activity exist: a bimodal spring-fall and a unimodal summer.
Clearly, an understanding of these factors is essential for researchers to
know when and where to search for species as study speCimens or as
indicators of degradation in habitat or as the focus of faunal diversity
preservation.

LISA BURGESS and DONALD TARTER, Dept. of Biological
Sciences, Marshall University, Huntington, WV 25755
Effects of temperature and pH on oxygen consumption
rates of naiadal Potamanthus distinctus Traver
(Ephemeroptera: Potamanthidae).

A Gilson differential respirometer was used to measure the oxygen
consumption rates of naiadal Potamanthus distinctus Traver at two
temperatures (10, 17 C) and two pH's (5.4, 7.4). Naiads were collect-
ed from Indian Creek, Monroe County, West Virginia. Following the
experiment, an average oxygen consumption rate in ul/mg dry weight/hr
was calculated. Analysis of variance was used to determine if
temperature or pH had a significant influence on oxygen consumption.
Data were plotted to determine the influence of body weight on oxygen
consumption for both pH's. Slopes of the two regression were compared
with a z-distribution to determine if they were significantly
different.
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RONNIE D. JEWELL and THOMAS K. PAULEY, Dept. of
Biological Sciences, Marshall University,
Huntington, West Virginia 25755. The reproduc-
tive cycle of the ravine salamander (Plethodon
richmondi) in West Virginia.

Plethodon richmondi Netting and Mittleman is a small, eastern
Plethodon that may attain a total length of 12.7 cm. Its total
range extends from western Pennsylvania south to northern Tennessee,
northern North Carolina and southern Indiana. In West Virginia,

its range includes the western edge of the Allegheny Plateau in the
north and counties west of the New River in the south. Although the
holotype was taken from Ritter Park, Huntington, West Virginia in
1938, the reproductive cycle in West Virginia has not been described.
Ninety-two specimens from 17 northwestern counties in West Virginia
representing every month except November, December, and January were
examined to determine the time of mating and egg deposition. Time
of mating was determined by doing spermatogenic waves and by
examining female spermatheceas for sperm. The time of egg deposi-
tion was studied by examining ovarian egg sizes and the occurrence
of sperm in the spermatheceas.

-

MICHAEL LITTLE and THOMAS PAULEY, Dept. of
Biological Sciences, Marshall University,
Huntington, West Virginia 25755 and JAMES
KOCHENDERFER and PAMELA EDWARDS, Fernow
Experimental Forest, Parsons, West Virginia
26287. The association of forest maturity with
salamander abundance.

The surface abundance and estimated population size of two terres-
trial species of salamanders (redback salamander [Plethodon cinereus]
and mountain dusky salamander [Desmognathus ochrophaeus]) were com-
pared in two mature and two early successional watersheds in the
Fernow Experimental Forest. In each watershed, surface abundance
and population size were determined monthly by capturing and marking
salamanders under five natural and five artificial objects in 28
plots (25 m2 each). The plots were arranged in parallel transects
20 and 40 meters on either side of the creek. The Schnabel method
was used to convert numbers of recaptured individuals into an esti-
mate of total population size. The watersheds supporting mature
trees are composed of Appalachian hardwoods, primarily sugar maple
(Acer saccharum Marsh.), various species of oak (Quercus spp.),
American beech (Fagus grandifolia Ehrh.), and yellow-poplar
(Liriodendron tulipifera L.) with scatter black cherry (Prunus
serotina Ehrh.). The dominant species on the two successional
watersheds are black cherry, red maple (Acer rubrum L.), and yellow-
poplar with scattered stems of hercules club (Aralia spinosa L.) and
American beech. Of the two early successional watersheds, one was
clearcut in 1969-70, the other was clearcut in 1967 and kept barren
with herbicides until 1969. Beginning with the 1970 growing season,
both watersheds were permitted to grow undisturbed. Desmognathus
ochrophaeus was the dominant terrestrial species in the mature
stands, and P. cinereus was the dominant terrestrial species in the
early successional stands. Plethodon cinereus constituted 65 and
667 of the captured salamanders (of these two species) in the early
successional stands but made up only 13 and 207 of captured sala-
manders in the mature stands.
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JONATHAN REID, GREG MCKAY and DONALD TARTER, Dept.
of Biological Sciences, Marshall University,
Huntington, WV 25755. The effects of artificial
destratification on age, growth, and feeding
habits of the gizzard shad, Dorosoma cepedianum
(Le Sueur), in Beech Fork Lake, West Virginia.

Artificial destratification fans were installed in Beech Fork Lake, a
291 ha impoundment, by personnel from the U. S. Army Corps of Engineers
in 1987. Detrital movement, combined with inflow of water that is pre-
dominantly non-calcareous, caused the ionic concentration and buffering
capacity to be very low making the lake susceptable to pH and suspend-
ed particle problems. Gizzard shad were sampled monthly from April
through October in 1987 and 1988. The scale method of age and growth
was used to compare 1988 data with baseline data collected in 1987.
Young-of-the-year shad attained an average of 76.4 and 119.4 mm, 1988
and 1987, respectively. Shad belonging to Age Classes I, II, and III
attained average lengths of 149.7, 167.4, and 227.1 mm, respectively,
in 1988 compared to 184.0, 209.4, and 218.0 mm, respectively, in 1987.
The greatest growth fell within the 140 and 170 mm size ranges, 1988
and 1987, respectively. Forage size shad will be available longer for
the predatory fishes (e.g. hybrid striped bass) due to the slower
growth rate. Generally, stomach analysis showed that diatoms dominated
the diet for most age classes in 1988. These data represent a shift

in feeding habits since blue-green and green algae dominated from June
through July in 1987. The shift in the feeding habits and the slowdown
in the growth rate is most likely the result of the artificial destra-
tification of Beech Fork Lake.

JUDITH RODD and E. C. KELLER, JR., Department of
Biology, West Virginia University, Morgantown, WV.
Associations among West Virginia Salamander Species
and West Virginia Geology and Physiography.

About 25,000 records on West Virginia salamanders were compiled from the
records of Marshall University, the Smithsonian Institution, and the investigators
Richard Highton and Thomas Pauley. These sightings were recorded between 1880
and 1988. Salamander data were correlated with geologic and landform data in
West Virginia, county by county.
Eleven salamander species showed specific correlations with unique geologic
characteristics of the state. The salamanders Desmognathus manticols manticols
Gyrinophilas parphyriticas duryi and Pseadotritan ruber rubershow specific
correlations with landforms in West Virginia. 2. manticolaand_G. parplyriticas
duryi are positively associated with the average slope and the incidence of higher
degrees of slope (30-60% slope) found in West Virginia counties. Psewdoiritan ruber
was found to be associated with steeper slopes (40 - 70% slope). Desmagnathas

/stus , an aquatic species, is significantly correlated with the presence
of large bodies of water.

JUDITH RODD and E.C. KELLER, JR., Department of
Biology, West Virginia University, Morgantown, WV, and
THOMAS PAULEY, Department of Biology, Marshall
University, Huntington, WV. Associations of Salamander
Distributions in West Virginia.
Salamander data from about 25,000 records of West Virginia populatians were
examined using linear correlations. Sixteen salamander species showed
20


















Education/Sociology/
Psychology

STEVE BECKELHIMER

West Virginia Department of Education

Charleston, WV 25305

West Virginia's Criterion-Referenced Tests in
Science

west Virginia's criterion-referenced tests in science are designed to assist
teachers in producing better classroom tcsts. This material permits teachers to assess
mastery of selected objectives, topics, content areas and cognitive levels. The
criterion-referenced test items are aligned with West Virginia's science curriculum.

Criterion-referenced tests may be easily generated by teachers using the parltST
software from National Computer Systems. These teacher-made tests can be entered and
stored on computer disks for future use.

Test results obtained through the use of West Virginia‘'s criterion-referenced tests
should not be used to make final decisions regarding student or school performance.
Detailed feedback reports can provide valuable information to teachers concerning each
student's content mastery and performance. -

The purpose of the criterion-referenced testing program is to increase efficiency of
teachers in the production of instructional tests. Multiple forms of a test are
particularly easy to generate.

Test questions or items have been entered into a pool or bank. Teachers may
withdraw items as needed. These test items may be selected by content, difficulty,
objective, question format or other descriptors. The advantage of computerized item
banking is that educators may select from a large number of items.

All test items in the item banks were written by West Virginia educators who were
trained in item writing. The items were reviewed by science teachers and supervisors
for content validity, accuracy and bias. These science items are currently being field
tested. The ParTEST item format selection includes true-false, multiple-choice,
matching, essay/problem or fill-in. Teachers may use any or all of these question
formats.

The ParTEST software and item banks are available from the West Virginia Department
of Education free of charge to every public school in West Virginia in both Apple Il
and IBM format. Science item banks are available from WVDE at grades 3-6, Life Science
7, Earth Science 8, and General Physical 9. Biology I, Chemistry and Physics item
banks may become available if continued funding permits.

ALATHEIA COOK, JOSEPH MANZO, Dept. of Geography,
Concord College, Athens, West Virginia 24712.

An Exploratory Look At Aspects Of Health Care In
Belize.

Belize, formerly British Honduras, is located on the east coast
of Central America. As with other developing countries, there is a
myriad of problems at hand such as communications, the economy,
political stability, the environment and a heretofore underserviced
population. The focus of this paper is an aspect of the latter,
health care. On a macro scale, the government is concerned with
reducing the impact of its leading illnesses, the distribution of
health services, increasing access to safe water, increasing life
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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
$2 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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