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Anatomy of a Micromaster' Microscope

When you select Micromast

your classroom, you not only get the finest
state-of-the-art optical performance coupled

er microscopes for nents, you also get many features standard on
your Micromaster which are extra-cost add-

ons with competitive brands (if available at

with precision-crafted mechanical compo- all).

Standard Micromaster
features include:

Wide Field 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 scanning objective
simplifies searching of slide and
makes initial focusing on speci-
men easier due to its great depth
of field.

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

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

Built-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.

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
nosepiece models.

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

Complete range of accessories and

Service. For your Micromaster is as

close as your telephone. Just call
toll-free 800-245-2230.

Within Area Code 412 Call 784-2600

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









































































in a 1:1 soil-solution mixture than in a 1:10 soil-solution mixture,
except for the water-saturated peat and disturbed agricultural soil.
Ionic strength of the solution must be considered in soil pH
analysis, even in soils with high initial ionic strength. Therefore,
while soil pH is commonly measured in distilled water solutions, the
most accurate procedure would employ a 1:1 soil-solution ratio using
0.01 M calcium chloride salt solution.

JOHN H. PENN, ELIZABETH D. COX, and AMRIT SINGH,
Department of Chemistry, West Virginia
University, Morgantown, WV 26506. Protonation of
Radical Anions as an Important Mechanistic
Pathway for Dechlorination of Chloroaromatics.
The lifetime of several chloroaromatic radical anions have been
determined in acetonitrile as a function of the water concentration.
The lifetime of the radical anions may be determined by monitoring
the yield of photochemical product formation as a function of an
added electron acceptor. This technique has been described
previously (J.H. Penn and E.D. Cox, Journal of Organic Chemistry, 51,
4447 (1986)). The addition of water dramatically accelerates the
rate of dechlorination in some cases. The rate of dechlorination of
i o
at = Mg+ K, [H0]

This is exceedingly close

the radical anion may be expressed in the form k
9.1 -1
M. .S,

to the diffusion controlled rate. These results indicate that

where kw is approximately 2 x 10

certain chloroaromatic radical anions can undergo protonation and
subsequent elimination of a chloro radical, in addition to the direct
expulsion of a chloride ion. The results of this study and their

relation to the clean-up of environmentally dangerous materials such
as PCBs and dioxin will be discussed.

Hsien-Cheng Shih and Gary 0. Rankin, Dept. of
Pharmacology, Marshall University School of
Medicine, Huntington, West Virginia 25704-2901.
Synthesis of racemic a-hydroxy- and B-hydroxy-
N-(3,5-dichlorophenyl) succinamic acid and their
cyclic imide.

N-(3,5-Dichlorophenyl )succinimide (NDPS) 1 is an experimental
agricultural fungicide. NDPS has been shown to produce
selective nephrotoxicity in Sprague-Dawley and Fischer 344 rats
which is characterized by diuresis, increased proteinuria,
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Geology and
Mining Science

William C. Grady, West Virginia Geological and
Economic Survey, P.0. Box 879, Morgantown WV
26507, Relationships between 1iving organisms
and sediments in the shallow nearshore environ-
ment off the Florida Keys.

The shallow nearshore environment on the Atlantic Ocean side of the
Florida Keys extends from the sublittoral shoreline to approximately
2 meters water depth and 500-2000 meters offshore from the islands.
Within this environment 9 subenvironments were identified based on
the type and abundance of organisms. From the shoreline seaward these
were: (1) Nearshore Thalassia (Turtle grass) carpet. (2] Syringodium
(Manatee grass) barrens. (3) Halimeda incrassata barrens.” (4] Near-
shore open sands. (5) Nearshore Halimeda opuntia masses. (6) Off-
shore Thalassia carpets (over sediment fil%ed sinkholes). (7) Off-
shore Thalassia-Goniolithon-Porites subenvironment. (8) Offshore
Halimeda opuntia mounds. (9) Offshore hardground. Sediment samples
collected from representatives of each subenvironment were sieved for
size distribution and thin-sectioned skeletal constituent composition
analysis of the sand size fraction. The silt-clay size (<64u) frac-
tion of the sediment was greatest in the nearshore Thalassia carpet
subenvironment (54%) and in the Syringodium barrens (12%) and less
than 3% of the sediment in all other subenvironments. Sand-size sed-
iment dominated (57-94%) in the low mud subenvironments. Skeletal
grain analyses of the sand-size sediments averaged: 38% Halimeda
fragments, 16% foraminifera, 14% mollusk fragments, 9% coralline
algae fragments, and 6% coral fragments. Peloids. grains without
skeletal structures because of fragmentation and microbial borings,
accounted for an average 14% of the sediment. Skeletal grains most
abundant in the nearshore subenvironments were Halimeda fragments
(47% of the sediment) and peloids (16%). Skeletal grains most abun-
dant in the offshore subenvironments were mollusk fragments (17%),
foraminifera (21%), coralline algae (12%) and corals (7%). Further
research will determine if statistical differences can be observed
between the subenvironments on the basis of skeletal constituents.
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Abstracts of the First
West Virginia Water Research
Information Exchange Conference

JOSEPH M. BIFULCO, JAMES J. SHIREY, JR., and GARY
K. BISSONNETTE, Division of Plant and Soil
Sciences, West Virginia University, Morgantown,
WV 26506-6057. Bacteria of public health
significance in rural groundwater supplies.

A bacteriological survey of untreated, individual, rural
groundwater supplies was performed on 70 water systems in Preston
County, West Virginia. More than 55% of the water supplies contained
total coliform densities in excess of the EPA maximum contaminant
level (MCL) of one CFU per 100 ml. In 32% of the water supplies,
fecal coliforms were absent in the presence of total coliforms,
indicating that some of the coliform contamination was of nonfecal
origin. Approximately 30% of the water systems contained either
fecal coliforms (FC) and/or fecal streptococci (FS). The FC/FS
ratio suggested 15 of 40 water supplies (37.5%) were contaminated
with bacteria from animal excrement. Since limitations exist with
the use of the FC/FS ratio, implications concerning the source of
bacterial pollution should be judged with caution. Mean recovery for
heterotrophic plate count bacteria was 204 CFU/ml, ranging from <1
to 1780 CFU/ml. The opportunistic pathogen Acinetobacter
calcoaceticus was present in more than 35% of the water supplies. In
16% of the water systems, A. calcoaceticus was isolated in the
absence of total coliforms. Water supplies that were shallower,
older, and lacking adequate casing characteristically contained
higher densities of indicator bacteria than those which were deeper,
of more recent construction, and sufficiently cased.

JOSEPH P. CALABRESE and GARY K. BISSONNETTE,
Division of Plant and Soil Sciences, West
Virginia University, Morgantown, WV 26506-6057.
Enhanced recovery of acid mine water-stressed
Escherichia coli on media containing catalase or
sodium pyruvate.

Escherichia coli (EPA 00244) 6-h cultures were exposed to filter
sterilized acid mine water (AMW) and assayed for catalase activity.
Significant reduction (p<0.05) in enzyme activity was observed in
acid stressed cells (<1.0 Urits/mg) as compared to nonstressed cells
(23.4 Units/mg). Resuscitation studies were conducted using non- and
catalase-amended (500-2000 Units/plate) tryptone glucose yeast
extract (TGY) agar. Enhanced recovery (p<0.05) of AMW-stressed cells
was obtained on TGY agar containing 1000-2000 Units catalase/plate
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(X = 1.4 x 10° CFU/ml) as compared to the non-amended medium (x =
4.2 x 103 CFU/ml). Studies were then conducted utilizing non- and
catalase-amended (1000 Units/plate) nonselective medium (TGY) and
two selective media (mFC and mT7). In each case, media containing
catalase provided better recovery (p<0.05) of stressed cells as
compared to non-amended media. Supplementation of TGY agar with
sodium pyruvate (0.005-2.0%) similarly resulted in improved
detection (p<0.05) of AMW-stressed cells (X = 1.9 x 10° CFU/ml) as
compared to recovery on TGY agar lacking pyruvate (X = 3.5 x 10

CFU/ml). Studies were then conducted utilizing non- and sodium
pyruvate-amended (1.0%) TGY, mFC, and mT7. Without exception,
enhanced recovery (>1.0 log increase) was observed on the pyruvate
supplemented media. These data indicate that AMW-stressed E. coli
may benefit from the addition of catalase or sodium pyruvate in both
selective and nonselective recovery media.

L. C. COOK, P.E. and R. A. MATHEWS,
Environmental Consultant, 9825 Perry
Highway, Wexford, PA 15090. Research Analog
LTD Inc., Suit 220, 9825 Perry Highway,
Wexford, PA 15090. Wastewater Management -
Innovative Onsite Approaches.

Wastewater treatment has become %an increasingly more dif-
ficult area of operations management for businesses,
authorities, and developers. The rising costs of plant
expansion and new construction have focused extreme pres-—
sures on operations management teams to develope cost-
effective means to maximize the investment value of waste-
water treatment facilities to their service areas. The
migration of the American public away from large cities
coupled with increasingly stringent government regulatory
standards to obtain operating permits has placed flow
levels into treatment facilities at or near plant capacities
which were not anticipated to occur for many years. Fortu-
nately, creative combinations of new technology and the
creative application of these technologies by enterprising
organizations have led to the developement of Innovative
Onsite Approaches to wastewater treatment permitting
requirements.
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JO DAVISON, President/Research Director; Lambda
Group R & D Labs, Incorporated; 1445 Summit Street,
Columbus, Ohio 43201. Restoration of acid-polluted
aquatic systems using a new microbiological tech-

nology.

The acidification of aquatic systems by acid mine drainage, industrial
and agricultural run-off and/or effluent and agid deposition is a
major ecological problem world-wide. "Band-aid" solutions of dumping
lime, building shallow sphagnum or cattail bogs, and spending billions
of dollars to "study the problem" have done little to return aquatic
systems to productivity.

The Lambda Group, Incorporated, R & D Environmental Microbiology Lab
in Columbus, Ohio, has developed a significant breakthrough in the use
of microorganisms to address all the above-stated scenarios in both
short-term and long-range testing and scale-up. The microorganisms
can be custom-grown, based on the degree of pollution and the metals
present. But in all cases, the process employs mixotrophic, synergis-
tic, symbiotic microecosystems to chelate and oxidize the pollutants
and add "pioneer plants" to start succession in barren acid—-destroyed
water systems.

The organisms consist of bacterial groups, members of the mastigophora
and ciliata groups, and chlorophyta and chrysophyta species. The key
that makes them effective is a new nutrient mix that envelopes the
microecosystems, forming controllable cleaning units. Their cleaning
rate to date has been successful removal of 90-100% of the sulfur,
iron, manganese, and aluminum in a cleaning time of four hours to five
days. The result is a healthy algal growth and the beginning of
second stage succession.

ROBERT N. ELI and MOO-KAB CHUN, Dept. of
Civil Engineering, West Virginia University,
Morgantown, WV 26506. Flood Hazard
Mitigation Planning in the Cheat River Basin.

The November 4-5, 1985 catastrophic flood along the Cheat River
produced peak discharges on the order of 100% higher than any in
the historical records. Lives were lost and millions of dollars of
damage were sustained. The flood occurred with unusual swiftmess
and violence that literally ripped homes and other structures from
their foundations. Velocities and depths were so high that both USGS
gaging stations along the main stem of the Cheat River were destroyed
early in the rising phase of the flood event. Following this flood
experience, public awareness was heightened and new demands for
action were made. A cooperative action involving West Virginia
University, Cheat Basin residents, and the Governor's office was
initiated for the purpose of investigating the feasibility of providing
flood protection along the Cheat River and points downstream.
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In a unique effort, local governmental bodies and private citizens
were given an opportunity to have a major influence on the direction
of the engineering study through monthly meetings held locally during
the six month duration. The procedure was to first explain the
technical constraints typically found in a planning study of the sort
being attempted. Within these technical constraints, local leaders and
citizen representatives were encouraged to set priorities and make
major decisions concerning the direction of the study. This procedure
resulted in the November, 1985 flood being used as the design
standard against which proposed flood mitigation alternatives were to
be tested. A hydrologic model based on the U.S. Corps of Engineers
HEC-1 model was fitted to the Cheat Basin for the November, 1985
event. The peak discharge at Parsons, WV was found to be
approximately 180,000 cfs (cubic feet per second), increasing only
slightly to approximately 205,000 cfs at Lake Lynn, PA. Although the
original design of the Rowlesburg Dam would have provided good flood
protection to all areas downstream, it was still strongly opposed by
those living upstream. Other proposed projects involving reservoir
construction, such as the Davis Power Project, were found to be
ineffective for flood control. Local protection projects such as levees
and flood walls were also found to offer no signifi¢ant protection.
Ultimately, several moderate sized reservoirs placed upstream of
Parsons were found to offer good protection to all populated areas
downstream. Final recommendations called for one reservoir on the
Shavers Fork tributary, while two were to be placed in series on the
Dry Fork tributary.

HUSSEIN GHAZI, WORAPOT CHOBTHUM, ROBERT KEEFER,
and RABINDAR SINGH, Div. Plant and Soil Sci.,
West Virginia University, Morgantown, West
Virginia 26506. Leachate analysis from three
mine spoils as affected by fly ash amendment and
cropping.

Growing concern for groundwater and stream contamination with
inorganic pollutants from abandoned mine spoils and also those
reclaimed with urban and industrial wastes prompted this greenhouse
pot study. The objective was to examine the inorganic composition of
leachate from mine spoils being reclaimed with fly ash. Three
extremely acid WV mine spoils in this study were secured from Valley
Point, Lenox, and Westover. The initial pH of these mine spoils
varied between 3.3 to 3.8 and total S varied between 0.17 to 0.24%.
The mine spoils were high in exchangeable Al and Mn. Five successive
crops, i.e., two corn and three alfalfa, were grown on the mine
spoils treated with fly ash at rates ranging up to 67%. Each pot had
a drainage hole with plastic tubing which was connected with a 125 ml
plastic bottle for 1leachate collection. Leachate was collected
during and after the growth of each crop. Application of fly ash
increased pH, EC, Ca, K, Mg and Na concentrations and decreased Al,
Cu, Fe, Mn, and 2Zn concentrations in the 1leachate. Phosphorus
concentrations was not affected. Concentrations of all elements in
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No apparent differences in species distribution exists for Laurel
Creek, Hominy Creek, or Tenmile Creek although occasionally species
present in one section of the stream were not represented in samples
from the other collection site. Nevertheless, in most cases the same
species was found in both impacted and non-impacted samples. Meadow
Creek, on the other hand, showed a severe reduction in the number of
species present in the impacted zone. This can probably be attributed
to some extent to a low water level at the chosen sampling site.

When biomass was compared between zones, it was found that
some species showed increases in biomass and some decreases in biomass
in the impacted zones. In Laurel Creek, four species showed an
increase and four a decrease. In Hominy Creek three species showed an
increase and two a decrease. In Tenmile Creek however, only three of
the 11 species showed an increase in biomass in the impacted zone.

For Meadow Creek, because of the lack of species, comparative
estimates cannot be made.

There was essentially no difference between condition factors for
fishes from impacted and non-impacted areas of Laurel and Hominy
Creeks. For Tenmile Creek, the average difference in condition factor
for the 11 species common to both impacted and non-impacted samples
was 0.493. Seven out of the 11 species occurring at both sites had
differences in condition factors of 0.5 or higher. Meadow Creek had
only one species in common for a condition factor difference of 0.286.

Species diversity was similar between the impacted and
non-impacted sites in Laurel Creek, Hominy Creek, and in Tenmile
Creek. In Meadow Creek a large difference in diversity existed
because of the lack of fish in the impacted zone. However, this may

be due to the low water level rather than any inputs coming from the
drainage area.

MICHAFL R. MILLER and JAMES B. BLAIR
Department of Biochemistry

West Virginia University

Morgantown, WV 26506

Preparation of Isolated Fish Hepatocytes for
Studying Carcinogenesis

Interest has heightened in the use of teleosts for bioassay testing,
detection of carcinogens in the environment, and as potential com-
parative oncology models for human cancer. The liver is especially
sensitive to carcinogens in fish and higher vertebrates. Isolated
trout hepatocytes are being studied to better evaluate the potential
of this animal as a useful test system. Isolated hepatocytes are
prepared by perfusing the liver with collagenase. Optimum conditions
for maintaining the cells in culture are being examined. The cells

do not adhere well to plastic culture dishes. However, the hepatocytes
attach quickly to plastic dishes coated with trout collagen and remain
attached and viable. The normal morphology of trout hepatocytes is
maintained on collagen coated plates. When isolated trout hepatocytes
are exposed to some DNA damaging agents, DNA repair is induced.The
DNA repair efficiency and-capability of the hepatocytes is being char-
acterized to learn more about the response of trout cells to xeno-
biotics and to possibly serve as a means of detecting genotoxic com-
pounds.
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DONALD WERNER, E.C. KELLER, JR., J.A. MARSHALL,
and JAMES FORTNEY. Department of Biology, West
Virginia University, Morgantown, WV, Preliminary
Modeling of Fish Populations in Five Streams with
Mine Drainage at Slightly Alkaline pH Levels.

Preliminary modeling efforts were completed on information
obtained from two data bases from five mine drainage streams in West
Virginia. One data base was obtained from a WVDNR project and the
other from a WVWRI project. Data were available for phytoplankton,
fish, benthic invertebrates, and chemical/physical attributes.
Stepwise regression analyses were performed on independent
(chemical/physical) and on dependent (biological) indices which were
constructed from the major factors obtained from factor analyses done
on the combined WWRI and WVDNR data bases. The factors used were
those which accounted for the greatest amount of variation in the data
as grouped by category (i.e., chemical/physical, phytoplankton,
benthic invertebrate, or fish). An overall schema of the
interrelationships among all indices was prepared by the use of linear
correlations among all indices. The schema shows both the nature and
the degree of relationship obtained.

The preliminary model indicated that the fish in Hominy Creek
(which is characterized by high numbers of species and fish with some
fish preferring pools and others preferring riffles —-- fish index #1)
was primarily related to the variation in the oxygen/temperature
index. Also, dissolved materials was related to this primary fish
index. The fish index of another location (fish index #2) has fish
primarily found in Mud River (which is characterized by slow moving
warmer waters) is also highly related to the oxygen/temperature
complex and is only indirectly related to the dissolved materials
index (possibly through two invertebrate indices). The lesser of the
three fish indices (fish index #3) (in terms of the variation
accounted for) is dominated by the fish of Mud River at site 1
(characterized again by slow moving warmer waters, but with some
habitat difference ——— Fish index #3) is also related to the
oxygen/temperature complex and is ,again, pessibly related indirectly
with two benthic invertebrate indices.

Clearly, two aspects dominating this preliminary model are: 1)
the dominance of Mud River data since it was considerably different
from the other streams, both in terms of water chemistry and in terms
of fish species and 2) by the primary chemical/physical index

(oxygen/temperature) which is undoubtedly some aspect of seasonal
changes.
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EBERHARD WERNER, P. O. Box 795, Morgantown,
WV  26507. The West Virginia Speleological Survey as
a source of water-related information.

The flow of water, below and above ground, in areas influenced by karst is
often radically different from that of other areas. Many geologists and
engineers are not particularly familiar with the special problems of karst
terrains. Several instances of karst-related problems encountered during
construction in West Virginia in recent years were made more severe than
necessary because of this lack of familiarity. Information on the West
Virginia karst, especially that developed on the Mississippian Greenbrier
Group of limestones, is not widely disseminated in the literature typically
encountered by those whose responsibility includes designing and monitoring
major construction projects. The most common water-related problem
associated with such projects is the muddying of springs feeding fish
hatcheries and small public and private water supplies. Knowledge of the
recharge areas and subterranean water paths feeding such springs could
reduce the frequency or severity of such problems.

The West Virginia Speleological Survey is a loosely organized group
which has collected a considerable body of information on West Virginia's
karst areas. Information on subterranean water flow is probably the most
useful to those outside the karst research community. Most subterranean
water path traces through cave conduits of the State have been performed
by members of the organization. Caves and springs of the karst region
have been catalogued and data pertaining to them, such as spring source
areas, have been gathered. Most of the data are not published in
mainstream geological literature, although the Speleological Survey does
produce some specialized, low-circulation publications incorporating some of
these data. The Speleological Survey maintains a few data files, but
mainly serves to generally coordinate research projects in the karst and to
disseminate information on the availability and location of West Virginia
karst information. (At the date of this writing the mailing address of the
WVasSS is P. O. Box 200, Barrackville, WV 26559.)
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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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The title of the papers cited and the inclusive page numbers must
be given. References in the text may be either by year or by number.
Examples: Hall and Campbell (1957) or [5]. Square brackets are recom-
mended for references so that numbers in parentheses may be used to
denote formulas in the text.

Example of a journal citation at the end of paper:
5. Hall, J. L., and R. Campbell. 1957. Polarization of ethanol
in benzene. Proc. W.Va. Acad. Sci. 29:53-57.

Example of a book citation:
6. Stacey, M., and S. A. Barker. 1960. Polysaccharides of
microorganisms. Oxford Univ. Press. London. 228 pp.

8. Proof

Galley proofs will be sent to authors for corrections. Make correc-
tions on the margins of the proof. Proofreader’s marks may be found
in dictionaries, or in style manuals (e.g., ‘‘Style Manual for Biological
Journals”). Changes in text after the manuscript is in galley proof are
quite expensive and in general are not permitted. Galley proofs must
be corrected and returned promptly (within ten days).

9. Reprints

A reprint order will be sent with the galley proofs. This should be
returned with the corrected proof.

10. Cost of Publication

Authors will be billed by the Academy for pages in excess of the
maximum allowed, see item 1. The cost of figures which require
halftone screens, such as photographs, will also be billed to the
authors. Currently, a page charge of $7.00 per page is in effect, and
the author will be sent a pro forma invoice to see if payment can be
secured from the author’s institution, company, research grant, etc.
Failure to honor page charges will not prevent publication of a paper,
but will greatly assist the publication program of the Academy.

52




McClain
Printing Company

Parsons, W. Va. 26287
304/478-2881
1-800-654-7179 (outside W.Va.)
1-800-334-4136 (in W.Va.)

West Virginia's Only Trade Bindery and . . .

Perfecting Press
Serving the Tri-State Area

McClain Printing Company specializes in book publishing, mag-
azine printing, four-color process and commercial printing. Quality
craftsmen and state-of-the-art equipment make McClain Printing
Company your most economical choice to handle your next job.

New, modern, precise, high speed equipment from composi-
tion, pre-press, press, binding, and mailing facilities make McClain
Printing Company the most complete service facility in the tri-state

darea.
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qality

It can be elusive...but
you’ll find it at Carolina.

At Carolina Biological, we get you the science
education materials you need when you need them,
~and our service is unsurpassed. But reliable service
isn’t enough—the products we send you have to be
top-quality as well.

Our dedicated, professional staff works to insure
that everything we sell—from simple field-collected
biological specimens to computer courseware—is the
best we can offer. We constantly communicate with
working educators to find out what you need to teach
science well. And we bring it to you at a price you
can afford.

When you’re buying science teaching materials,
quality can be hard to find. You’ll find it at
Carolina.

Want more information? Write us or call our
Customer Service Department at 919 584-0381.

2700 York Rd. Box 187
Burlington, NC 27215 Gladstone, OR 97027







